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Background and Objectives: Although Machine Translation (MT) is extensively researched within the field 
of Artificial Intelligence (AI) and translation studies, few studies have attempted to implement MT output 
in foreign language teaching (FLT). One potential aspect of using MT in FLT refers to the implementation 
of MT output for reading comprehension. Considering the existing gap in the body of research on this 
issue, the present study aimed to investigate whether MT output is qualified enough to be used as an aid 
in EAP reading comprehension courses. More specifically, this study intended to benchmark the efficacy 
of MT output for EAP reading comprehension courses based on the data obtained from testing its 
comprehensibility and probing the students’ perceptions. To achieve the objectives of the study, MT was 
operationally defined as quality assessment in terms of output efficacy, a combination of usability and 
comprehensibility, which mirrors the ultimate goal of MT use in EAP reading comprehension courses, 
from the users' or target readers’ standpoint. Within this perspective, the current research was an 
attempt to assess the quality of MT output in terms of comprehensibility and the degree to which MT 
output might be comprehensible to the EAP students participating in this study. 
Materials and Methods: The participants of the study, 140 Iranian undergraduate university students 
majoring in the field of education at Farhangian University, Iran, were selected based on simple random 
sampling. Oxford Quick Placement Test was used to homogenize them in terms of English proficiency. 
Two versions of a reliable reading comprehension test, human translation (HT) and Machine Translation 
(MT), were given to. This test included 25 multiple-choice items, assessing the participants' literal 
comprehension of information stated in the passage as well as higher-order comprehension that required 
making inferences and conclusions. In particular, the items measured textual coherence, inference, 
reference, scanning, skimming, and word-meaning inference. To test the reliability of the tests, the KR-
21 formula was applied and the results showed that both HT test (.83) and MT test (.78) were reliable. To 
investigate the perceptions of the participants on the efficacy of the MT output they encountered on the 
test, semi-structured interviews were conducted with some of the participants in Persian.   
Findings: With reference to the results of non-parametric tests such as Spearman’s rho, and Mann-
Whitney Tests, and considering the observed effect sizes (Cohen’s d), it was revealed that, generally, the 
efficacy of MT output is comparable to that of HT. Moreover, in terms of reading comprehension sub-
skills, the qualities of the two translations were comparable with regard to scanning, and inference, but 
not skimming and reference. Furthermore, the findings from the interview indicated that the students 
perceive MT to be a seminal aid for their EAP reading comprehension activities despite the minor 
problems that exist in the output such as morpho-syntactic errors or inappropriate lexical equivalents. 
Conclusions: The present study confirmed the fact that the efficacy of MT output is target-reader-
dependent and text-dependent since it is determined both by the characteristics of the readers, such as 
their disciplines, and text features, as demonstrated by the significant differences in comprehension 
levels of the same readers measured by the same questions for HT and MT output. Accordingly, this study 
shed limelight on comprehensibility as a criterion  of MT output efficacy; that is to say, it has to be 
reminded that MT quality needs to be defined as a context-bound and target-reader-specific concept.  
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به زبان    يهوش مصینویي  اتیت که با اتیدهاده از رايانه، مدون را از زبان   يکي از فنونترجمه ماشیيني   اهداف:پیشیینه و  

انجام شده   برای اهداف زبان آموزی ترجمه ماشيني  خروجياتدهاده از  با هدف    محدودیمي کند. مطالعات  ترجمه  ديگر  

خروجي ترجمه ماشیيني برای درک    اتیدهاده ازاتیت. يکي از جنهه های اتیدهاده از ترجمه ماشیيني در آموزش زبان به  

بحث برانگيز    يمطلب در يادگيری زبان اشیاره دارد. با توجه به اي  واععيت که کيهيت خروجي ترجمه ماشیيني موعیوی

بيشیدری برای بررتیي اينکه آيا خروجي آن واجد شیرايا کافي برای اتیدهاده به ینوان کمک در   پژوهش هایبوده اتیت،  

کارايي خروجي ترجمه    ارزيابيبا هدف   پژوهشتییت، مورد نياز اتییت. اي   دوره های انگليسییي برای اهداف آکادميک ا

ماشییيني برای درود درک مطلب انگليسییي برای اهداف آکادميک از  ريب ا هات عابک درک بودن آن و بررتییي ادراک  

عابک درک بودن خروجي  نظر  تلاشیي برای ارزيابي کيهيت خروجي ترجمه ماشیيني از   پژوهشدانشیجويان انجام شید. اي   

 ترجمه ماشيني برای دانشجويان شرکت کننده بود.  

اتیدهاده    آکسیهورد  کنندگان از نظر تسیلا به زبان انگليسیي، از آزمون تعيي  تیطب زبانيتیازی شیرکتبرای همگ  :روش

دانشییجوی ايراني در معط    140شیید. دو نسییزه از آزمون درک مطلب يعني ترجمه انسییاني  و ترجمه ماشییيني  به  

آيدم چند گزينه ای بود که درک شییرکت کنندگان از    25کارشییناتییي دانشییگاه فرهنگيان داده شیید. اي  آزمون شییامک  

لزم اتییدنهاو و نديجه گيری بود را ارزيابي مي کرد. به  ا لایات مندرج در مد  و همچني  درک مرتهه بالاتری که مسیید

(  83/0اتیدهاده شید و نداين نشیان داد که هر دو آزمون ترجمه ماشیيني   KR-21ها از فرمول  منظور بررتیي پايايي آزمون

کنندگان از کارايي خروجي ترجمه ماشیيني ( پايايي دارند. به منظور بررتیي ادراک شیرکت78/0زمون ترجمه انسیاني  و آ

 که در آزمون با آن مواجه شدند، مصاحهه های نيمه تاخداريافده با برخي از شرکت کنندگان انجام شد.

های اتییريرم  و م  ويدني مشییز  شیید به  ور کلي، خروجي  های ناپارامدريک مانند آزمونز  ريب آزمونا  ها:یافته

های فریي درک مطلب، کيهيت  اتیت. یلاوه بر اي ، از نظر مهارت  رعابتترجمه ماشیيني با خروجي ترجمه انسیاني عابک  

رغم مشیکلات جزیي  آموزان یليهای حاصیک از مصیاحهه نشیان داد دانشدو ترجمه عابک معايسیه بود. یلاوه بر اي ، يافده

های واژگاني نامناتیب، ترجمه ماشیيني را کمکي اتیاتیي برای  نحوی يا معادل  -موجود در خروجي مانند خطاهای صیرفي

  .مي دانسدندهای درک مطلب خود فعاليت

کارايي خروجي ترجمه ماشیيني وابسیده به خواننده هدف و وابسیده به مد  اتیت،   پژوهش نشیان داداي     گیری:نتیجه

ا هم توتیا ويژگي های خواننده و هم مد  تعيي  مي گردد. اي  موعیود در نمرات کسیب شیده توتیا دانشیجويان در  زير

را از ترجمه ماشیيني و تا ير آن بر درک  پژوهشیگران  های مزدلف کاملا مشیهود بود. بنا براي  پژوهش حاعیر درک   گروه

 مطلب افزايش مي دهد. 

 

Introduction 

 

The contribution of MT to language learning has 

not been limited to the realm of general English 

instruction but to teaching English for academic 

purposes (EAP). This phenomenon is partly 

rooted in the fact that translation and L1 use 

have been dominantly used in EAP classes, 

especially those held in EFL contexts since long 

ago [1,2]. Considering the growing use of MT in  
 

 

 

 

EAP courses and by higher education students, 

there has been a growing body of research 

evaluating MT output use in EAP courses or in 

higher education settings, in general. For 

example, Groves and Mundt [3] focused on a 

routine academic activity of essay translation. 

Analyzing the grammatical errors in the MT 

output, they found that MT was unable to 

produce an error-free text. However, in 

comparison to international testing standards, 
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the accuracy of the output was almost the 

minimum required for university admission. 

Bahri and Mahadi [4] also reported that many 

higher education students consider Google 

Translate (GT) as an optimal supplementary 

learning tool for improving their vocabulary, 

reading, and writing which encourages 

independent study self-efficacy.  Lee [5] also 

warned against the limitation of MT use for 

language teaching in academic settings and 

cautioned EAP teachers to provide sufficient 

guidance to their students while benefiting 

from the constructive and positive aspects of 

MT in their instructional programs.   

However, it is worth mentioning that the 

results of the previous studies were somewhat 

controversial in terms of the merits of MT 

output use for English by higher education 

students. On one hand, some studies such as 

Tsai [6], advocated the use of MT output in EAP 

courses due to its higher writing quality in terms 

of fewer spelling and grammar errors, and 

because of students’ gratification with GT in 

their English writing course, especially in terms 

of choosing appropriate word and writing task 

completion. On the other hand, some 

researchers criticized MT use in higher 

education English courses. Suhono et al. [7], for 

instance, showed that GT provided low-quality 

and ineffective English-Indonesian sentences, 

assessed in terms of lexico-grammatical and 

textual equivalence. Knowles [8] also alerted 

about the need for rethinking higher education 

English learners' use of MT, EAP teachers' MT 

integration and helping them access MT 

training. 

According to what has been discussed so 

far, MT is like a double-edged sword whose 

usefulness is not easy to determine. Moreover, 

most of the previous studies conducted on the 

use of MT in EAP courses concentrated on 

developing the learners' writing skills. 

Accordingly, there seems to be a gap with 

regard to the use of MT as an educational aid in 

teaching reading comprehension skills in EAP 

courses.   

 

Review of the Related Literature  

 

The Role of Translation in EAP Instruction 

Using L1 has been a debatable issue in EFL 

instruction and English for specific purposes 

(ESP) teaching and it can be traced back to four 

decades ago [1]. Accordingly, it has been a 

cannon of several studies. In the same vein, as 

Rushwan [9] stated, translation has been 

considered a pedagogical tool in EAP courses 

for teaching reading comprehension. It seems 

that the main reason for relying on translation 

lies in the fact that most higher education 

students in EFL contexts face bewilderment 

and difficulties in comprehending technical 

texts in English due to their low level of English 

proficiency and limited vocabulary knowledge 

[9,10]. Thus, they resort to translation to handle 

the large body of texts they need to absorb.  

Higher education students' tendency to use 

L1 and translation as a shortcut to technical text 

comprehension, has led some ESP experts to 

support the notion that language learning can 

be greatly facilitated via the implementation of 

the mother tongue while teaching ESP. [11]. 

They have also provided evidence on the 

effective role of using L1 and translation 

teaching EAP materials [11,12]. For example, 

the studies by Malekan and Hajimohammadi 

[13] and Pham [14] revealed a significant 

relationship between EAP learners' translation 

ability and their resilience in reading 

comprehension as well as their reading 

comprehension scores. Some researchers such 

as Tavakoli et al. even claimed that "translation 

has a high potentiality to work as a reliable and 

valid tool to assess reading comprehension" 

since "there exists a high positive correlation 

between the participants’ proficiency in reading 
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comprehension and their proficiency in 

translation" [15, p. 93].  

Furthermore, translation is seen as a proper 

teaching technique in EAP courses [16]. To 

advocate this standpoint some researchers 

argued that translation tasks can provide EAP 

teachers with a teaching methodology to guide 

their learners in comprehending and producing 

texts that feature the quality criteria of stylistic 

fluency and terminological accuracy. In the 

same line, Leonardi [17], Mažeikiene [18], and 

Novita and Mustafha [19] also indicated that 

translation tasks consolidate targeted language 

skills of EAP learners, facilitate interaction and 

comprehension of technical texts, and develop 

learners' analytic skills and language accuracy. 

Using electronic tools such as electronic 

dictionaries is common among EFL learners and 

many of them proved to be aware of the 

potential and limitations of such educational 

aids [20]. MT is also one of these electronic 

devices that has long been researched as an 

educational aid, despite its limitations and 

output deficiencies. Undeniable advances in the 

accuracy of MT outputs have considerably 

increased its use as a pedagogical tool to 

support EAP instruction [21]. It seems that 

higher education students of different English 

language proficiency enjoy its benefits, 

especially, when it comes to writing in English 

academically [21, 22], and MT is not limited to 

the field of translation but serves as a 

translation aid in academic and pedagogical 

contexts [23].   

The evidence from the related research on 

using MT in language teaching testifies to the 

fact that the learners of both higher and lower 

proficiency levels in L2 can benefit from a 

variety of MT engines, even free ones such as 

GT to cater to their needs despite their limited 

command of academic and technical terms [24]. 

MT mediation, in spite of its imperfect output, 

encourages more engagement with language 

learning tasks which leads to better learning 

outcomes [5,24].  In addition to the observed 

performance of the L2 learners after MT-based 

instruction, the investigations of their 

perceptions also confirm the satisfactory role of 

MT in learning EAP, especially in terms of 

looking up lexical items and improving English 

writing [6]. Interestingly, less proficient EAP 

learners proved to be more satisfied with the 

contribution of MT to their learning and 

achievements in using English for academic 

purposes [6].  

Considering the expanded access to online 

translation services and globalization which 

raises the demand for such translation services, 

most of the existing research on the use of MT 

in language teaching has coped with MT post-

editing or MT output correction which is 

intertwined with multilingual communication of 

professionals [22]. They have indicated that 

online MT is of great educational value in L2 

writing instruction and, generally, report L2 

learners' improvements after MT-based 

instruction in terms of syntactic complexity, 

accuracy, lexical complexity, and fluency [25]. 

Despite the scarcity of research on the 

contribution of MT to the reading 

comprehension ability of EAP learners, there is 

some promising evidence of the helpfulness of 

MT in EAP instruction as the learners find it 

useful, easy to use, and satisfactory [26].  

 

MT Output Quality Assessment and MT 

Efficacy 

It seems that the emergence of MT has added 

to the complexity of defining and 

operationalizing translation quality assessment. 

The evaluation of MT systems is a complex task. 

Several approaches, orientations, and 

perspectives have been adopted to evaluate MT 

outputs which have resulted in various 

operational definitions of MT translation quality 

assessment. A bird eye view of the previous 
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studies [27,28] discloses two major trends, 

human evaluation and non-human evaluation, 

both of which were more linguistically than 

cognitively oriented. In addition to their 

methodological aspects, as Alhaisoni [28] 

affirmed, MT evaluation pursues three main 

purposes: (1) error analysis which aims at 

detecting and analyzing possible cases of errors; 

(2) system comparison which entails measuring 

the effectiveness of the MT system and 

occasionally involves comparison of various 

versions of a system or ultimate versions of 

different systems. For the sake of this purpose, 

quality assessment may require comparison of 

translations by different sources or systems; (3) 

system optimization which is mainly conducted 

for adjusting internal parameters of MT systems 

to maximize MT system quality.   

Human evaluation has been commonly 

criticized for being subjective, therefore, the 

reliability of their translated products has been 

questioned accordingly [29]. Moreover, it has 

been blamed for being expensive and time-

consuming [30]. In addition, with regard to the 

fact that there are thousand-page and million-

word corpora to be assessed, human evaluation 

seems impractical for most purposes [31]. To 

reduce problems and provide a practical 

procedure, automatic MT evaluation is 

introduced which mainly uses similarity metric 

to assess sentence closeness between the MT 

output and its set of references [32, 33, 34]. 

However, there is still a concern about 

automatic MT evaluation in terms of the 

correlation of its results with those of human 

evaluation [35, 36]. 

The issue of MT quality assessment through 

human evaluation which has been criticized for 

its subjectivity, according to Siregar [29], is 

being made more objective by adopting one of 

the following ways. The first solution is 

implementing Likert scales which makes it 

feasible to score an output, or a document to be 

more specific, at sentence and word levels. 

However, some experts such as Siregar [29] 

stated that document-level MT quality 

assessment is awry if the output is evaluated in 

this way. Simply put, machine-translated texts 

may have errors that go beyond individual 

words or sentences. For instance, there could 

be issues with the overall coherence of the text. 

As a solution, some researchers suggest using a 

reading comprehension test or corpus to 

evaluate MT quality as a whole, rather than just 

focusing on individual segments. This would 

provide a more comprehensive and objective 

assessment of the effectiveness of a machine 

translation system. In simple words, the 

premise is that as long as target readers of an 

MT output can answer the reading 

comprehension questions developed based on 

the translated texts correctly, the MT system is 

translating well and the output enjoys a 

desirable quality [37]. 
The current shift to comprehensibility of 

MT output is the byproduct of a research 

paradigm that focuses on the target users; 

however, it is undeniable that this line of 

research has not been much focused on. Among 

the few studies that have been conducted so 

far, some defined MT output evaluation to be 

equal to measuring the comprehensibility and 

usefulness of the output. These studies 

indicated that comprehensibility measured by 

reliable reading comprehension is certainly a 

valid MT output evaluation method [29, 31, 38]. 

Accordingly, in terms of MT output evaluation, 

quality assessment may be simply defined as 

assessing the level of the informativeness of the 

output for the target readers which is simply 

measured by the number of right answers for 

the comprehension questions.  

Whilst a number of researchers such as 

Jimenez [39], focused on target readers' levels 

of literacy and others such as Abdelaal and 

Alazzawie [40], compared MT systems, the 
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current study is aimed at the issue of 

comprehensibility of MT output and 

investigated document-level quality according 

to the aspects of comprehensibility of the texts 

and the target readers level of comprehension. 

This is in line with the objective cognitive 

human evaluation approach of evaluating MT 

quality by analyzing the cognitive processes of 

human evaluators as they read and 

comprehend an MT output. This approach 

seeks to measure how well the machine-

translated text conveys the intended meaning 

and how easy it is to understand for native 

speakers of the target language, rather than just 

focusing on specific grammatical or lexical 

errors. Objective cognitive human evaluation 

involves using various metrics, including 

response time, reading comprehension scores, 

and eye-tracking data, to assess the quality of 

the MT output. This approach is considered 

more reliable and effective than relying solely 

on subjective evaluations of human experts or 

users. 

Although in terms of defining MT quality 

assessment operationally as measuring the 

comprehensibility of the output for target 

readers, the current study perpetuates the line 

of studies conducted by Abdelaal and Alazzawie 

[40], Roturier [41]  Siregar, [29]  Toral and 

Sanchez-Cartagena [38], among others, this 

study extends the scope of previous studies to 

assess the output quality in terms of the level of 

comprehensibility in terms the reader's 

purpose or need. Accordingly, the concept of 

translation efficacy is introduced to refer to the 

fact that the level of comprehension a reader 

needs to achieve also has to be included in 

judging the quality of an MT output. 

MT has a significant impact on language 

learning, and its cognitive aspects are essential 

for understanding its effectiveness. It improves 

language learning by providing learners with 

instant translation of words, phrases, and 

sentences in real-time, which makes it a 

beneficial tool for language learners [60]. 

Furthermore, it offers multiple benefits such as 

improving reading comprehension and 

vocabulary building, which contribute to 

effective language learning [61]. MT can also 

help in reducing cognitive load, making it easier 

for learners to focus on language acquisition 

tasks [62]. In contrast, the overuse of MT can 

have negative impacts on language learning, 

such as reducing the ability to learn grammar 

and syntax and weakening one's ability to 

engage in spontaneous communication. 

Therefore, learners must use MT as a tool but 

not as a substitute for human interaction and 

learning. 

According to what has been discussed so 

far, the current study may be considered a 

breakthrough in terms of evaluating MT output 

using an objective cognitive human evaluation 

approach, emphasizing the process going in 

target readers' minds rather than the product 

offered by an MT system. As it is being 

discussed above, the present study defined MT 

quality assessment in terms of output efficacy 

which is a combination of usability and 

comprehensibility, which mirrors the ultimate 

goal of MT use in EAP reading comprehension 

courses, from the users' or target readers' 

standpoint. This research was an attempt to 

assess the quality of MT output in terms of 

comprehensibility and the degree to which MT 

output might be comprehensible to the EAP 

students participating in this study. This 

approach was undertaken to benchmark the 

implementation of MT rather than human 

translation (HT) in EAP courses. Having this 

objective in mind, the following research 

questions were formulated: 

- Is the efficacy of MT output for EAP reading 

comprehension comparable to that of error-

free human translation (HT) output in terms of 

comprehensibility? 
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- How do end-MT users perceive the efficacy of 

the MT output for EAP reading comprehension? 

 

Method 

 

Participants 

The participants of this study included 140 

Iranian undergraduate university students of 

education at Farhangian University. They were 

randomly selected from male and female 

students attending the EAP course for the 

students of education based on simple random 

sampling, i.e. a list of all the students was 

created, and participants were selected 

randomly using a random number generator. 

Their ages ranged from 20 to 23. The 

researchers outlined the research objectives 

and the intended use of the collected data to 

the participants, along with their expectations, 

enabling the students to make an informed 

decision about whether or not to participate in 

the study. They were informed about the 

researchers’ expectation to take part in two 

exam sessions and to spend the required time 

committedly. In terms of their English 

proficiency, they were homogenized according 

to their Oxford Placement Test (OPT) scores; 

that is, the students whose scores were one 

standard deviation below and above the mean 

score were asked to participate in this study. 

That is the participants were selected as the 

homogeneous sample of this study out of the 

187 students who had already taken the test.  

They were randomly divided into two relatively 

equal groups of 70 students. One group took 

the HT reading comprehension test and the 

other one took the MT one. 

 

Instruments  

English Proficiency Test  

Oxford Placement Test was used to homogenize 

the participants in terms of English proficiency. 

It is a standardized 60-item multiple-choice test 

including grammar, vocabulary, and reading 

subsections. The participants were allotted 60 

minutes to take the Oxford Placement Test. The 

test was found to be reliable in this study 

according to the calculated Cronbach’s alpha 

(0.88). 

 
Reading Comprehension Tests  

Participants, in each group were requested to 

answer the questions of a reading 

comprehension test with two passages of 

similar length, topic, and text difficulty. The 

function of this test in the current study was to 

probe the effect of the type of translation 

output, i.e. HT or MT, on the reading 

comprehension of two groups of participants 

with similar language proficiency. Accordingly, 

two parallel formats of the test were 

developed. The first format included the English 

text along with its equivalent human-translated 

text in Persian. The second format included the 

English text along with its equivalent machine-

translated text in Persian. The MT output was 

drawn from GT and inserted into the test 

without any modification. The rationale behind 

selecting this MT system was its popularity 

among Iranian students. 

The rationale behind the availability of the 

English text was to create a testing environment 

that matches the target language use (TLU) 

domain of using either HT or MT output by 

higher education students. As argued by 

Alderson [42], reading assessment aims at 

knowing how well readers read in the real 

world. Accordingly, authenticity is an important 

feature of testing reading comprehension since 

it defines the link between the test and the real 

world. To meet these criteria, the researchers 

had to use texts that had not been simplified 

and tasks simulating real-world tasks [43]. 

Considering Bachman and Palmer’s [44] 

definition of authenticity, as the degree of 

correspondence of a given language test task to 
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the features of a TLU task, and their definition 

of TLU domain as the situation or context in 

which the test taker will be using the language 

outside of the test itself, the researchers 

simulated the use of HT and MT output by 

Iranian higher education where they access 

both original and translated texts if they are 

required.  

The entire reading comprehension test 

lasted 40 minutes. This test included 25 

multiple-choice items, assessing the 

participants' literal comprehension of 

information stated in the passage as well as 

higher-order comprehension that required 

making inferences and conclusions. In 

particular, the items measured textual 

coherence (2 items), inference (7 items), 

reference (1 item), scanning (7 items), 

skimming (3 items), and word-meaning 

inference (5 items). To test the reliability of the 

tests, the KR-21 formula was applied and the 

results showed that both the HT test (.83) and 

the MT test (.78) were reliable. 
 

Semi-structured Interviews 

To investigate the perceptions of the 

participants of the efficacy of the MT output 

they encountered on the test, semi-structured 

interviews were conducted with nine 

participants. The interview questions were 

generated based on the research objectives and 

the related literature on MT and language 

learning. As the study aimed to investigate the 

participants’ perceptions of the efficacy of the 

MT output, the questions were designed to 

explore the advantages and limitations of MT in 

language learning. Additionally, the questions 

aimed to assess the accuracy and reliability of 

MT output and its impact on language learning 

progress. The questions were also created to 

elicit detailed and informative responses from 

the participants through open-ended inquiries. 

Finally, the aim was to generate a natural 

conversation that would provide insights into 

the participants' experiences with MT in 

language learning. 

It has to be noted that semi-structured 

interviews are a suitable qualitative research 

method for exploring the effect of MT on 

language learning. Here are some reasons why: 

1) They offer flexibility, allowing the researchers 

to explore topics in-depth while also leaving 

room for unexpected insights or ideas. The 

questions in a semi-structured interview are 

usually open-ended, which allows participants 

to share their thoughts in their own words. 2) 

They tend to generate rich data due to their 

open-ended nature. In these interviews, 

participants are encouraged to provide detailed 

descriptions of their experiences with MT and 

how it has affected their language learning. This 

can provide valuable insights and ideas for 

further research. 3) They can help us gain a 

personal perspective on how MT is used in 

language learning and its effect on the 

participants. These interviews allow us to get a 

sense of how individual learners perceive and 

experience MT, which can help inform the 

development of new language learning tools or 

strategies. 4) They allow the researchers to 

explore interesting or uncertain issues more 

deeply by asking follow-up questions to clarify 

or elaborate responses from the participants. 

This can lead to the discovery of valuable 

information that may have been missed in a 

more structured interview. 

The interviews were held with nine 

volunteering students on a one-to-one basis, 

right after the test. The interviews started with 

the researchers’ prompts which were inspired 

by the previous studies and covered the 

students’ level of satisfaction with the MT 

output in terms of its comprehensibility, 

contribution to the comprehension of the 

English texts, its ambiguities, and above all, its 

extent of usability for comprehending the texts. 
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In this study, thematic analysis was used which 

involved several steps:  

o Familiarization: Researchers immersed 

themselves in the data by listening to interviews 

multiple times to gain a deep understanding of 

the content;  

o Coding: Researchers systematically assigned 

codes to segments of the data that represented 

important concepts, ideas, or patterns;  

o Generating initial themes: Codes were 

reviewed and grouped to identify initial themes. 

These themes captured the essence of the data 

and reflected the common patterns or 

meanings; 

o Reviewing and defining themes: The 

identified initial themes were refined, defined, 

and named based on their relevance and 

coherence with the data;  

o Searching for alternative explanations: 

Researchers critically analyzed the themes, 

considering alternative interpretations or 

explanations for the data;  

o Reviewing themes against the data: The 

themes were reviewed in relation to the entire 

dataset to ensure they accurately represent the 

data as a whole;  

o Defining and naming themes: The final 

themes were clearly defined, described, and 

labeled to provide a comprehensive 

understanding of the data.  

The interviews were held in Persian, the 

students' mother tongue, and lasted for almost 

15 minutes. Table 1 shows the demographic 

information of the participants (age, 

educational degree, gender using pseudonyms. 

The process of validating interview questions 

was similar to validating any research 

instrument and involved several steps. Before 

developing interview questions, it was 

important to have a clear definition of the 

research question or topic being investigated. 

This would help ensure that the questions are 

relevant and valid to the research objective. 

Based on research questions, a preliminary set 

of interview questions was developed that was 

relevant and comprehensive. This was done by 

reviewing previous literature, consulting 

experts in the field, or conducting pilot 

interviews. A small sample of participants were 

asked to answer the interview questions to 

assess the relevance, clarity, and 

comprehensiveness of the questions. Based on 

feedback from the pilot interviews, the 

questions were revised and refined.  

 

Table 1: Participants’ demographic information 

Pseudonym Age Gender 

Reza 18 Male 

Azam 21 Female 

Rahim 19 Male 

Diana 20 Female 

Davood 22 Male 

Fatima 21 Female 

Hosein 18 Male 

Nazila 20 Female 

Jafar 21 Male 

 

Procedure  

The study began with preparing the data 

collection instruments described above. The 

placement test was a ready-made valid 

instrument. However, the challenge was to 

develop two parallel tests of reading 

comprehension introduced in the previous 

section. It is worth mentioning that before the 

administration of the reading comprehension 

tests, they were piloted for clarity, simplicity, 

and time allotment. In addition, the validity of 

the tests was confirmed through expert 

judgment since four TEFL professors testified to 

these instruments.  

To prepare the MT reading comprehension 

test, the adapted reading comprehension test 

was translated by GT into Persian. The MT 

output was developed into a test of reading 

comprehension without making any 
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modifications. To check the practicality of the 

test, it was piloted. In the pilot study, 30 

students took the test after being informed 

about the nature of the test and the purpose of 

their participation. Informing participants 

about the study they are taking part in is 

essential for ethical, autonomy, transparency, 

and data quality reasons. It helps to ensure that 

participants make informed decisions and that 

research is conducted in an ethical and 

transparent manner. The reliability index (KR-

21) was calculated and the test was found to be 

desirably reliable (r = .78). Similarly, to prepare 

the HT reading comprehension test, the very 

adapted reading comprehension test was 

translated into Persian by the researchers and 

then revised by one expert in translation. Few 

amendments were made to the test after pilot 

testing and collected scores were used to 

calculate the KR-21 index (r = .83).  

The researchers distributed the 
instruments (English Language Proficiency and 
Reading Comprehension Tests) and collected 
the quantitative data in two days. First, 211 
university students were selected and took part 
in Quick Placement Test scores. Yet, 140 
students who scored 2 SDs above and below the 
mean score were selected as the homogenized 
sample of the study who took the Reading 
comprehension tests later on.  

The participants from each discipline were 

randomly divided into HT and MT groups of 

equal proficiency. The researchers clearly 

described the nature and content of the reading 

comprehension test they were taking and the 

purpose of its administration, as well. All the 

instructions were in Persian and the researchers 

patiently answered the questions posed by the 

participants before the administration. The 

conditions of the two administration sessions 

were strictly kept identical, especially in terms 

of time allotted to the students, examination 

setting, and time. The researchers read the test  

instructions to the participants and clarified the 

ambiguities for the participants. They were also 

told how to answer the questions during the 

forty-minute test session. Furthermore, the 

participants were also informed that their 

performance would be kept confidential and 

would not be counted toward their final score. 

The participants in each group had both the 

original text and the translated Persian text as 

well so that they could consult the original text 

if they needed. However, it is worth mentioning 

that the researchers neither encouraged nor 

discouraged the participants to do so. That is, 

the availability of the original text was mainly 

for the sake of meeting authenticity criterion of 

testing rather than assisting the participants 

with the test tasks.  

Posterior to test sessions the volunteers 

from the MT group took part in the one-to-one 

interview. The qualitative audio-recorded data 

from the interviews were transcribed and then 

analyzed using the content analysis method. 

Accordingly, the transcription was coded by the 

researchers and the emerged codes were re-

examined after a two-week interval to increase 

the inter-coder reliability of the findings. 

Estimating inter-rater reliability involves 

defining the variable being rated, choosing an 

appropriate reliability coefficient, calculating 

the reliability coefficient, interpreting the 

result, and addressing sources of disagreement. 

By following these steps, it can be ensured that 

ratings are reliable and accurate. In addition, 

the researchers consulted two of their 

colleagues, experts in foreign language 

teaching, to review the transcription and the 

final coding draft of prepared by the 

researchers. Over 92 percent of the codes 

drawn from the transcription were approved by 

the reviewers and were incorporated for 

further classification of themes and 

interpretation of the findings.  
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Results and Findings  

 

Addressing Research Question 1  

Table 2 shows the results of the Spearman 

correlation test between their scores. It is worth 

mentioning that the Spearman correlation test 

was conducted because the distribution of the 

scores was not normal, as confirmed by the 

results of the Shapiro-Wilk test of normality       

(p < .05). 

The results reported in Table 2 show that 

the observed mean scores for the MT reading 

comprehension test (𝑥̅ = 12.80) and HT reading 

comprehension test scores (x   = 14.78) were not 

very close. In addition, it has to be noted that 

the distributions of the HT and MT reading 

comprehension test scores of the students 

were not normal (p < .05). Non-parametric tests 

were used to further analyze the results and 

answer the research questions. It can be argued 

that there was a significant direct moderate 

correlation (r= .59, p = .01< .05) between HT and 

MT reading comprehension test scores. 

Accordingly, it can be concluded that the 

participants' performance on one test can 

significantly moderately predict their 

performance on the other. The significance of 

the correlation between the overall HT and MT 

reading comprehension test scores implies that 

the MT output was comprehensible and, 

therefore, enjoys an acceptable level of 

efficacy. 

To further investigate the discrepancy 

between the HT and MT reading scores a 

pairwise comparison was made between the HT 

and MT reading comprehension test scores as 

observed for each type of comprehension skills 

described in the instrument section. The 

descriptive statistics are demonstrated below in 

Table 3, together with the results of the 

normality test and Mann-Whitney Test used for 

comparing the scores from the two groups. 

Because the distribution of the observed scores 

for both HT and MT reading comprehension 

sub-skill scores was not normal (p< .01), the 

Mann-Whitney Test was used to compare the 

two groups. 

As shown in Table 3 the statistics observed 

for the types of reading comprehension skills 

revealed that the distribution of the scores for 

all the sub-skills of reading comprehension, as 

measured by both HT and MT reading 

comprehension tests, is dispersed. Overall, the 

descriptive statistics imply that both HT output 

and MT output were similar with regard to their 

level of comprehensibility. Because the 

distribution of the observed scores for both HT 

and MT reading comprehension sub-skill scores 

was not normal (p < .01), the Mann-Whitney 

Test was used to compare the two groups.

 

Table 2: Results of and Spearman Correlation Test. 

     Shapiro-Wilk Correlation 

  n x    SD Statistic df p r p 

Reading 

Scores 

MT 70 12.80 3.31 .94 70 .00 .59 .01 

HT 70 14.78 2.27 .90 70 .02 
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Table 3: Descriptive Statistics for Each Type of Reading Comprehension Skills as Measured by the 

Reading Comprehension Test and the Normality of the Distribution 

 Group 
Descriptive 

statistics 
Shapiro-Wilk 

Between-group 

comparison Cohen's d 

  n 𝑥̅ SD Statistic df Sig. U p 

Scanning 
MT 70 3.10 2.43 .904 70 .000 

1.72 .08 .24 
HT 70 3.71 2.63 .833 70 .000 

Inference (Lexical) 
MT 70 2.26 2.12 .781 70 .000 

1.28 .23 .14 
HT 70 2.57 2.02 .798 70 .000 

Coherence 
MT 70 1.06 1.00 .635 70 .000 

.83 .31 .07 
HT 70 1.13 .95 .644 70 .000 

Skimming 
MT 70 1.01 1.46 .672 70 .000 

2.22 .02 .45 
HT 70 1.67 1.43 .685 70 .000 

Inference 
MT 70 3.57 3.49 .643 70 .000 

1.94 .19 .08 
HT 70 3.88 3.49 .632 70 .000 

Reference 
MT 70 .51 .50 .636 70 .000 

2.00 .01 .08 
HT 70 .55 .49 .632 70 .000 

 

The results shown in Table 3 demonstrated that 

there were significant differences between the 

HT and MT reading comprehension sub-skill 

scores in terms of skimming (U= 2.22, p = .02 < 

.05, d = .45) and reference (U= 2.00, p  = 01 < 

.05, d = .08). However, those of the other 

measured sub-skills, scanning (U= 1.72, p = .08 

> .05, d = .24), inference (lexical) (Z= 1.28, p = 

.23 > .05, d = .14), coherence (U= .83, p = .31 > 

.05, d = .07) ad inference (U= 1.94, p = .19 > .05, 

d = .08) were insignificant. Moreover, 

considering the observed effect sizes, it can be 

concluded that the observed differences 

between all the measured sub-skills are 

negligible except the one for skimming which is 

moderate. Accordingly, it can be argued that 

the comprehensibility of MT output 

significantly lags behind that of HT in terms of 

skimming whereas HT output and MT output 

comprehensibility are significantly comparable 

in terms of scanning, inferencing a lexical item's 

meaning, coherence, reference, and 

inferencing the details. 

 

Addressing Research Question 2 

To answer the second research question of the 

study, investigating how end MT users perceive 

the efficacy of the MT output for EAP reading 

comprehension, nine interviews were 

conducted with the participants and the 

collected data were further analyzed using the 

content analysis approach. The findings are 

elaborated below. 

Nahid: I occasionally use GT while reading 

an English passage, I mean, academic or 

non-academic. However, this was the first 

time I had a translated version in such a test 

and, if you ask me, it was helpful.  

Mansoor: I believe that having a translated 

version of a passage is helpful. However, I 

think that relying solely on the translation 

could make it difficult for me to match the 

translated sentences with the original 

English text on the test, especially if I am 

unfamiliar with the topic. 
 

When examining the satisfaction level of 

students with the MT output in terms of its 
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comprehensibility, it should be noted that all 

nine interviewees in this study expressed 

satisfaction with the overall quality of the MT 

output. However, seven of the interviewees 

emphasized that the quality of the output was 

only acceptable when it was to be used for 

purposes other than the test they had taken. 

This is consistent with the second excerpt 

provided by Mansoor.     

Sadaf: It is not just about the translation we 

had on this test. Generally, the problem I 

have with such a translation is the 

grammatical errors, you know what I mean. 

For example, the [grammatical] suffixes of 

verbs in Persian may not be correct or you 

have two verbs in a sentence. You know, 

sometimes a verb is repeated twice. It is 

confusing sometimes.  

Ali: Besides grammatical errors which are 

sometimes confusing, some technical words 

in the passage are not well-translated. As a 

matter of fact, I can understand it since I am 

familiar with the technical terms and I can 

fix it, for example, on this test, we had the 

original text and I could find the original 

term.  

 

In terms of MT output ambiguity, it has to be 

noted that as reported by the users, morpho-

syntactic errors, as mentioned by six 

interviewees, and inappropriate lexical choices 

of the MT system, as highlighted by five 

interviewees, were the sources of ambiguity for 

the interviewees. 

Mina: The translation on this exam was the 

same as the translations I always use. To 

me, GT is a substitute for [bilingual] 

dictionaries. You know, it is better because I 

do not have to look up every word. If is faster 

since it translates paragraphs and I trust it 

because it never gives me several meanings 

for one word. I understand the translation. 

It is enough for me that I can understand the 

text to answer the questions. It was enough 

for me in this test and it is enough for me in 

an English class or when I am reading a 

paper my teacher assigns.  

Aref: Of course it is helpful. The point is that 

the translation is good enough for 

answering the critical questions a teacher 

may ask in an English class or …. Imagine I 

am going to be prepared for the [final] test. 

I have to ask my friends for further help or 

ask my teacher for further help. I even may 

have to ask for a professional [human] 

translation. However, GT has been a good 

substitute for all of them so far. 

 

In terms of the extent of MT usability for 

comprehending the texts, based on the findings 

from the interview, it has to be noted that eight 

interviewees believed that the output provides 

a reliable source of reference for the meaning 

of the general words and expressions and quick 

reference for inferring the general meaning, 

author's purpose, and the key points included in 

the test. However, it may not be enough to infer 

the implied meaning and critical understanding 

of the text. 
 

Discussion 
 

The aim of the present study was to evaluate 

MT output based on the concept of translation 

efficacy defined based on its comprehensibility 

and usefulness for its target users. In addition, 

this study further aimed at probing the 

participants' perceptions of the efficacy of the 

MT output. The results of the study showed that 

the MT output is partially comparable to HT 

output in terms of its efficacy, which is defined 

as the degree of output comprehensibility and 

usefulness for the target users (readers). In 

addition, further investigation of the levels of 

comprehensibility of HT and MT output showed 
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that although overall comprehensibility of the 

MT and HT output is comparable, MT output is 

significantly inferior to HT output in terms of 

reference and skimming.  

From the methodological perspective, this 

study, similar to previous ones such as Siregar 

[29], also addressed the use of reading 

comprehension tests for MT evaluation and 

proved comprehensibility to be a sound 

comprehensive criterion to be invested in for 

evaluating MT output. However, this research 

went beyond the mere reading comprehension 

test scores and encompassed target readers' 

perceptions about the efficacy of the MT 

output. This study revealed that cognitive 

criteria rather than linguistic ones such as 

readability, as emphasized by Bentivogli et al. 

[45] Cetiner and Isisag [35] and Doherty [46] of 

MT output has to play a central role in MT 

output evaluation so that translation quality in 

ESP courses had better to be replaced by 

translation efficacy which a relative measure of 

translation quality. That is, as indicated by the 

interviewees in this study, despite the fact that 

the MT output may lag behind a quality HT 

output, it may be sufficiently comprehensible 

and usable for target users. From the cognitive 

perspective of translation evaluation, it can be 

argued that the contribution of the target 

reader’s familiarity and knowledge [47, 48, 49] 

and differences between the level of their 

comprehension and output may be best 

justified with regard to the contribution of 

reading comprehension strategies, both 

cognitive and metacognitive, to comprehension 

of texts in general and MT output, in particular 

[50]. 

The present study found that although the 

level of MT output comprehension of the target 

readers may be similar to that of the HT of the 

same source text, the comprehensibility of a 

given MT output is undeniably user-dependent. 

As implied in the previous studies [47, 48, 49], 

this is to a great extent due to the fact that 

different target readers are employing different 

reading comprehension strategies, either 

cognitive or metacognitive, and are different in 

terms of their topic familiarity and background 

knowledge. That is, an MT with a specific 

translation quality may be of use for a group of 

users but may lack efficacy for a different group 

of users. However, considering some recent 

findings [51, 52, 53, 54, 55] it is unquestionable 

that the features of a text, like an MT output, 

influence the level of reading comprehension 

and, thus, comprehensibility of the text. 

According to aforementioned justifications, it 

can be argued that efficacy serves as a safe 

ground for evaluating the quality of translation; 

however, it has to be noted that it is both user-

dependent context dependent in terms of the 

users' purposes which facilitates or limits the 

scope of readers' comprehension which in turn 

leads to rise or fall of MT output efficacy. 

Concerning the results of the study 

reported above, there was an interesting 

finding considering the pairwise comparisons to 

which there was no significant difference 

between   the   participants'    observed    mean  

scores in the two groups in terms of inference, 

coherence, and scanning whereas there were 

significant differences in terms of skimming and 

reference. This may be best attributed to the 

inherent similarity of underlying cognitive 

comprehension processes occurring while 

reading MT and HT outputs, as described by 

Castilho and Guerberof Arenas [56]. 

Accordingly, both groups were significantly 

similar in terms of top-down components such 

as inference and coherence since (1) 

considering the interactive nature of reading 

comprehension, the participants in both groups 

had to stimulate similar schemata and rely on a 

similar body of background knowledge to run 

the required top-down cognitive processes; (2) 
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similar strategies were used to decode the MT 

output as those applied to comprehend the 

human translation output [50]. However, the 

lower mean score of the participants taking the 

MT test can be justified with regard to the 

difficulties imposed by erroneous sentences, 

idiomatic expressions, and stylistic distractions, 

which are inherent to machine-translated texts 

[41, 57]. Accordingly, it can be concluded that, 

based on the results of the study, while HT 

output has efficacy and serves the readers for a 

variety of academic purposes, MT output is 

limited in terms of its efficacy and serving the 

readers' academic purposes. In other words, it 

can be concluded that although MT output may 

not meet higher education students’ academic 

needs comprehensively in terms of its efficacy 

with regard to skimming and reference, it 

certainly has efficacy similar to HT output in 

terms of satisfying their needs in terms of 

scanning, inference, and coherence. 

 

Conclusions 

 

Translation and L1 use have been a 

commonplace teaching strategy in ESP courses 

held for university students in EFL contexts 

around the  world. With the emergence  of  MT,  

students welcomed its use in and out of classes 

when encountering English texts. Although 

there also have been many studies supporting 

its use as an educational aid, its contribution to 

reading comprehension in ESP courses has been 

controversial due to its debatable translation 

quality. A review of the previous studies on 

evaluating translation quality indicates that this 

concept has been defined mostly as a text-

dependent rather than a user-dependent 

concept so text features and textual errors of 

MT output have been widely researched. This 

study, however, adopted a different, relative, 

and pragmatic perspective to MT output 

evaluation. Having inspired by previous studies, 

the author introduced the concept of 

translation efficacy which is mainly based on 

the comprehensibility and usefulness of the 

output for target users.   

Comprehensibility, as an MT quality 

assessment yardstick, has been researched 

several times so far; however, its inherent 

relativity fits the concept of translation efficacy. 

That is, an MT output has efficacy as far as it is 

‘desirable’ or ‘good’ enough for users to meet 

their specific reading purposes. The present 

study confirmed the fact that the efficacy of MT 

output is target-reader-dependent and text-

dependent since it is determined both by the 

characteristics of the readers, such as their 

disciplines, and text features, as demonstrated 

by the significant differences in comprehension 

levels of the same readers measured by the 

same questions for HT and MT output. 

Accordingly, this study shed limelight on 

comprehensibility as a criterion of MT output 

efficacy; that is to say, it has to be reminded 

that MT quality needs to be defined as a 

context-bound and target-reader-specific 

concept. 

The findings of this study feature some 

implications for MT users in academic contexts 

and ESP courses. Considering the user-

dependency of MT, its end-users have to be 

born in mind and their characteristics such as 

strategic competence and background 

knowledge have been taken into account. In 

addition, it has to be remembered that with 

regard to text-dependency of the quality of MT 

output, its users have to notice the text type, 

content, genre before counting on an MT 

system since a given MT system may be suitable 

for translating a specific genre or content from 

a specific subject area, but not a different genre 

or content from another field of study. In 

addition, there is a need to consider MT literacy 

[58] by students and teachers. If MT is to be 
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widely used in English teaching courses, both 

teachers and students will ideally need some 

degree of MT literacy [59]. 

It is undeniable that the findings of the 

study have to be interpreted with caution since 

the number of participants in this study was 

low, and despite the reliability of the test, the 

number of reading comprehension sub-skills, 

items, and texts was not many. The next steps 

are to replicate this study with other languages 

than English as well as invite more participants. 

Further consideration may include texts of 

different genres and content. 

 

Authors’ Contribution   

Both authors were equally involved in 

conducting the study, analyzing the data, and 

writing the paper. 

 

Acknowledgments  

The authors would like to thank all the students 

of Farhangian University who took part in the 

study.   

 

Conflicts of Interest  

The authors have no conflict of interest. 

 

References 
[1] Tudor, I. Using translation in ESP. ELT Journal, 1987;41(4): 
268-273. https://doi.org/10.1093/elt/41.4.268 
 
[2] Plastina, A. F. Mental translation in the ESP classroom: a case 
study on processing reading comprehension. Mental 
Translation in the ESP Classroom, 2006; 1000-1013.  
 
[3] Groves, M., & Mundt, K. Friend or foe? Google Translate in 
language for academic purposes. English for Specific 
Purposes, 2015; 37: 112-121.  
 
[4] Bahri, H., & Mahadi, T. Google Translate as a supplementary 
tool for learning Malay: A case study at Universiti Sains 
Malaysia. Advances in Language and Literary Studies, 2016; 
7(3): 161–167. http://dx.doi.org/10.5755/j01.sal.0.21.1469 
 
[5] Lee, S. M. The impact of using machine translation on EFL 
students’ writing. Computer Assisted Language Learning, 2020; 
33(3): 157-175. 
https://doi.org/10.1080/09588221.2018.1553186 

[6] Tsai, S. C. Using google translate in EFL drafts: a preliminary 
investigation. Computer Assisted Language Learning, 2019; 
32(5-6): 510-526. DOI:10.1080/09588221.2018.1527361 
 
[7] Suhono, S., Zuniati, M., Pratiwi, W., & Hasyim, U. A. A. 
Clarifying Google Translate Problems Of Indonesia-English 
Translation Of Abstract Scientific Writing. Proceedings of the 
2nd Workshop on Multidisciplinary and Applications (WMA). 
2020; Padang, Indonesia.  
http://dx.doi.org/10.4108/eai.24-1-2018.2292399 
 
[8] Knowles, C. L. Investigating instructor perceptions of online 
machine translation and second language acquisition within 
most commonly taught language courses. [dissertation]. The 
University of Memphis; 2016.  
 
[9] Rushwan, I. M. H. The role of translation in developing ESP 
learners’ reading comprehension skills-A case study of medical 
students at Najran University-ksa. International Journal of 
Applied Linguistics and English Literature, 2017; 6(3): 243-253. 
https://doi:10.7575/aiac.ijalel.v.6n.3p.243 
 
[10] Mesbah, M., & Faghani, M. Task-based and grammar 
translation teaching methods in teaching reading 
comprehension to nursing students: An action research. Aula 
Orientalis, 2015; 1: 319-25.  
 
[11] Avand, A. Q. Using translation and reading comprehension 
of ESP learners. The Asian ESP Journal, 2009; 5(1): 44-60.  
 
[12] Kavaliauskien?, G. Proficiency in reading, writing and 
translation skills: ESP aspect. Vertimo Studijos, 2009; 2(2): 171-
184.  
 
[13] Malekan, F., & Hajimohammadi, R. The Relationship 
between Iranian ESP Learners' Translation Ability and Resilience 
in Reading Comprehension. International Journal of Education 
and Literacy Studies,  2017; 5(2): 47-52.  

 
[14] Pham, C. T. K. Reading comprehension and translation 
performance of English linguistics students of Hung Vuong 
University: A correlational study. International Journal of 
English Language and Translation Studies, 2017; 5: 79-85.  

 
[15] Tavakoli, M., Shafiei, S., & Hatam, A. H. The relationship 
between translation tests and reading comprehension: a case 
of Iranian University students. Iranian Journal of Applied 
Language Studies, 2012; 4(1): 193-211.  
https://doi:10.22111/IJALS.2012.1353 

 
[16] Laviosa, S., & Cleverton, V. Learning by translating: A 
contrastive methodology for ESP learning and 
translation. Scripta Manent, 2015; 2(1): 3-12.  

 
[17] Leonardi, V. Teaching business English through 
translation. Journal of Universal Language, 2009; 10(1): 139-
153. https://doi:10.22425/jul.2009.10.1.139 

 
[18] Mažeikiene. VTranslation as a method in teaching ESP: An 
inductive thematic analysis of literature. Journal of Teaching 
English for Specific and Academic Purposes .2019; 6(3): 513-523.  
https://doi.org/10.22190/JTESAP1803513M 

https://doi.org/10.1093/elt/41.4.268‎
https://doi.org/10.1093/elt/41.4.268‎
https://www.torrossa.com/en/resources/an/2234097‎
https://www.torrossa.com/en/resources/an/2234097‎
https://www.torrossa.com/en/resources/an/2234097‎
https://daneshyari.com/article/preview/355450.pdf
https://daneshyari.com/article/preview/355450.pdf
https://daneshyari.com/article/preview/355450.pdf
http://dx.doi.org/10.5755/j01.sal.0.21.1469‎
http://dx.doi.org/10.5755/j01.sal.0.21.1469‎
http://dx.doi.org/10.5755/j01.sal.0.21.1469‎
http://dx.doi.org/10.5755/j01.sal.0.21.1469‎
https://doi.org/10.1080/09588221.2018.1553186‎
https://doi.org/10.1080/09588221.2018.1553186‎
https://doi.org/10.1080/09588221.2018.1553186‎
doi:10.1080/09588221.2018.1527361‎
doi:10.1080/09588221.2018.1527361‎
doi:10.1080/09588221.2018.1527361‎
http://dx.doi.org/10.4108/eai.24-1-2018.2292399‎
http://dx.doi.org/10.4108/eai.24-1-2018.2292399‎
http://dx.doi.org/10.4108/eai.24-1-2018.2292399‎
http://dx.doi.org/10.4108/eai.24-1-2018.2292399‎
http://dx.doi.org/10.4108/eai.24-1-2018.2292399‎
doi:10.7575/aiac.ijalel.v.6n.3p.243‎
doi:10.7575/aiac.ijalel.v.6n.3p.243‎
doi:10.7575/aiac.ijalel.v.6n.3p.243‎
doi:10.7575/aiac.ijalel.v.6n.3p.243‎
https://www.academia.edu/12739428/Task_based_and_Grammar_Translation_Teaching_Methods_in_Teaching_Reading_Comprehension_to_nursing_students_An_Action_Research
https://www.academia.edu/12739428/Task_based_and_Grammar_Translation_Teaching_Methods_in_Teaching_Reading_Comprehension_to_nursing_students_An_Action_Research
https://www.academia.edu/12739428/Task_based_and_Grammar_Translation_Teaching_Methods_in_Teaching_Reading_Comprehension_to_nursing_students_An_Action_Research
https://www.academia.edu/12739428/Task_based_and_Grammar_Translation_Teaching_Methods_in_Teaching_Reading_Comprehension_to_nursing_students_An_Action_Research
http://asian-esp-journal.com/wp-content/uploads/2016/01/AESP-Volume-5-Issue-1-May-2009.pdf‎
http://asian-esp-journal.com/wp-content/uploads/2016/01/AESP-Volume-5-Issue-1-May-2009.pdf‎
https://pdfs.semanticscholar.org/1932/8846d86a25b744f80263dd9071ce61d09644.pdf
https://pdfs.semanticscholar.org/1932/8846d86a25b744f80263dd9071ce61d09644.pdf
https://pdfs.semanticscholar.org/1932/8846d86a25b744f80263dd9071ce61d09644.pdf
https://www.academia.edu/33169275/The_Relationship_between_Iranian_ESP_Learners_Translation_Ability_and_Resilience‎_in_Reading_Comprehension‎
https://www.academia.edu/33169275/The_Relationship_between_Iranian_ESP_Learners_Translation_Ability_and_Resilience‎_in_Reading_Comprehension‎
https://www.academia.edu/33169275/The_Relationship_between_Iranian_ESP_Learners_Translation_Ability_and_Resilience‎_in_Reading_Comprehension‎
https://www.academia.edu/33169275/The_Relationship_between_Iranian_ESP_Learners_Translation_Ability_and_Resilience‎_in_Reading_Comprehension‎
http://www.eltsjournal.org/archive/value5%20issue3/10-5-3-17.pdf‎
http://www.eltsjournal.org/archive/value5%20issue3/10-5-3-17.pdf‎
http://www.eltsjournal.org/archive/value5%20issue3/10-5-3-17.pdf‎
http://www.eltsjournal.org/archive/value5%20issue3/10-5-3-17.pdf‎
doi:10.22111/IJALS.2012.1353‎
doi:10.22111/IJALS.2012.1353‎
doi:10.22111/IJALS.2012.1353‎
doi:10.22111/IJALS.2012.1353‎
http://www.sdutsj.edus.si/ScriptaManent/2006_1/Laviosa_Cleverton.pdf
http://www.sdutsj.edus.si/ScriptaManent/2006_1/Laviosa_Cleverton.pdf
http://www.sdutsj.edus.si/ScriptaManent/2006_1/Laviosa_Cleverton.pdf
doi:10.22425/jul.2009.10.1.139‎
doi:10.22425/jul.2009.10.1.139‎
doi:10.22425/jul.2009.10.1.139‎
https://doi.org/10.22190/JTESAP1803513M
https://doi.org/10.22190/JTESAP1803513M
https://doi.org/10.22190/JTESAP1803513M


17                                                                                                                                                              Tech. of Edu. J. 18(1): 1-18, Winter  2024 

[19] Novita, L., & Mustafha, B. Translation as a Pedagogical 
Device for Improving Students’ Reading Comprehension in the 

ESP text. In Proceedings of the 1st International Conference on 
Business, Law And Pedagogy, ICBLP 2019. European Alliance for 

Innovation (EAI).  
http://dx.doi.org/10.4108/eai.13-2-2019.2286060 

 
[20] Levy, M., & Steel, C. Language learner perspectives on the 

functionality and use of electronic language 
dictionaries. ReCALL: the Journal of EUROCALL, 2015; 27(2): 

177. https://doi:10.1017/S095834401400038X 

 
[21] Lee, S. M., & Briggs, N. Effects of using machine translation 
to mediate the revision process of Korean university students’ 

academic writing. ReCALL, 2021; 33(1): 18-33.  
https://doi:10.1017/S0958344020000191 

 
[22] Nino, A. Evaluating the use of machine translation post-

editing in the foreign language class. Computer Assisted 
Language Learning, 2008; 21(1): 29–49. 

http://doi.org/10.1080/ 09588220701865482 

 
[23] Melby, A. K. The translation profession and the 
computer. CALICO Journal, 2013; 1(1): 55-57.  

https://doi.org/10.1558/cj.v1i1.55-57 

 
[24] Garcia, I., & Pena, M. I. Machine translation-assisted 
language learning: writing for beginners. Computer Assisted 

Language Learning, 2011; 24(5): 471-487.  
https://doi:10.1080/09588221.2011.582687 

 
[25] Chung, E. S., & Ahn, S. The effect of using machine 

translation on linguistic features in L2 writing across proficiency 
levels and text genres. Computer Assisted Language Learning, 

2021; 5(3): 1-26. https://doi:10.1080/09588221.2020.1871029 
 

[26] Chang, C. K., & Hsu, C. K. A mobile-assisted synchronously 
collaborative translation–annotation system for English as a 

foreign language (EFL) reading comprehension. Computer 
Assisted Language Learning, 2011; 24(2): 155-180. 
https://doi:10.1080/09588221.2010.536952 

 
[27] Arnold, D., & Balkan, L. Machine Translation. 2001; USA: 

Blackwell Publishers.  
 

[28] Alhaisoni, An investigation of Saudi EFL university students’ 
attitudes towards the use of google translate. International 

Journal of English Language Education, 2017; 5(1): 72-82. 
https://doi:10.5296/ijele.v5i1.10696 

 
[29] Siregar, R. Exploring the undergraduate student's 

perception on translation - A preliminary step to teach 
translation in EFL classes. English Language Teaching, 2018; 
11(9): 90-101. DOI:10.5539/elt.v11n9p90 

 
[30] Shterionov, D., Superbo, R., Nagle, P., Casanellas, L., 

O’dowd, T., & Way, A. Human versus automatic quality 
evaluation of NMT and PBSMT. Machine Translation, 2018; 

32(3): 217-235.  
 

[31] Taleghani, M., Pazouki, E., & Ghahraman, V. The 
Correlation of Machine Translation Evaluation Metrics with 

Human Judgement on Persian Language. Journal of Language 
and Translation, 2019; 9(3): 43-55.  

https://doi: 20.1001.1.20088590.2019.9.3.4.6 

 
[32] Bahdanau, D., Cho, K., & Bengio, Y. Neural machine 
translation by jointly learning to align and translate. 2014; 
Retrieved online on February 23, 2020 from arXiv preprint 
arXiv:1409.0473. 
 
[33] Napitupulu, S. Analyzing Indonesian-English abstracts 
translation in view of translation errors by google translate. 
International Journal of English Language and Linguistics 
Research, 2017; 5(2): 15-23.  
 
[34] Salah Habeeba, & Muhammed Investigating the 
effectiveness of google translate among Iraqi students. 
International Journal of Innovation, Creativity and Change, 
2019; 7(8): 112-122.  

 
[35] Cetiner, C., &Isisag, K. Undergraduate level translation 
students’ attitudes towards machine translation post-editing 
training. International Journal of Languages’ Education and 
Teaching, 2019; 7(1): 110-120. https://doi:10.18298/ijlet.3242 
 
[36] Koehn, P., & Knowles, R. Six challenges for neural machine 
translation. 2017; Retrieved online on February 23, 2020 
from arXiv preprint arXiv:1706.03872. 
 
[37] Chang, C., & Yamada, M. Translation tasks for learning 
collocations: Effects of machine translation plus post-editing 
and sight translation. English Teaching and Learning, 2020; 3(5): 
87–101. http://doi.org/ 10.1007/s42321-020-00059-x 

 
[38] Toral, A., & Sánchez-Cartagena, V. M. A multifaceted 
evaluation of neural versus phrase-based machine translation 
for 9 language directions. 2017; Retrieved online on February 
23, 2020 from arXiv preprint arXiv:1701.02901. 

 
[39] Jimenez, C. The role of translation technologies in Spanish 
language learning. Journal of Spanish Language Teaching, 2018; 
4(4): 141-160. 
http://doi.org/10.1080/23247797.2017.1408949 
 
[40]  Abdelaal, N., & Alazzawie, A. Machine Translation: The 
case of Arabic-English translation of news texts. Theory and 
Practice in Language Studies, 2020; 10(4): 408–418. 
http://doi.org/10.17507/tpls.1004.09 

 
[41] Roturier, J. An investigation into the impact of controlled 
English rules on the comprehensibility, usefulness and 
acceptability of machine-translated technical documentation 
for French and German users. [dissertation]. Dublin City 
University; 2006.  
 
[42] Alderson, C. Reading Assessment. 2000; New York: 
Cambridge University Press.  
 
[43] Lewkowicz, J. A. Authenticity in language testing: some 
outstanding questions. Language testing, 2000; 17(1): 43-64.  
 
[44] Bachman, L. F., & Palmer, A. S. Language Testing in Practice: 
Designing and Developing Useful Language Tests. 1996; Oxford: 
Oxford University Press.  

http://dx.doi.org/10.4108/eai.13-2-2019.2286060‎
http://dx.doi.org/10.4108/eai.13-2-2019.2286060‎
http://dx.doi.org/10.4108/eai.13-2-2019.2286060‎
http://dx.doi.org/10.4108/eai.13-2-2019.2286060‎
http://dx.doi.org/10.4108/eai.13-2-2019.2286060‎
doi:10.1017/S095834401400038X
doi:10.1017/S095834401400038X
doi:10.1017/S095834401400038X
doi:10.1017/S095834401400038X
doi:10.1017/S0958344020000191‎
doi:10.1017/S0958344020000191‎
doi:10.1017/S0958344020000191‎
http://doi.org/10.1080/%2009588220701865482‎
http://doi.org/10.1080/%2009588220701865482‎
http://doi.org/10.1080/%2009588220701865482‎
https://doi.org/10.1558/cj.v1i1.55-57‎
https://doi.org/10.1558/cj.v1i1.55-57‎
doi:10.1080/09588221.2011.582687‎
doi:10.1080/09588221.2011.582687‎
doi:10.1080/09588221.2011.582687‎
doi:10.1080/09588221.2020.1871029‎
doi:10.1080/09588221.2020.1871029‎
doi:10.1080/09588221.2020.1871029‎
doi:10.1080/09588221.2020.1871029‎
doi:10.1080/09588221.2010.536952‎
doi:10.1080/09588221.2010.536952‎
doi:10.1080/09588221.2010.536952‎
doi:10.1080/09588221.2010.536952‎
https://docenti.unimc.it/f.raffi/teaching/2019/21174/files/week-5-teams/teoria-materiale-di-approfondimento-1‎
https://docenti.unimc.it/f.raffi/teaching/2019/21174/files/week-5-teams/teoria-materiale-di-approfondimento-1‎
doi:10.5296/ijele.v5i1.10696‎
doi:10.5296/ijele.v5i1.10696‎
doi:10.5296/ijele.v5i1.10696‎
doi:10.5539/elt.v11n9p90‎
doi:10.5539/elt.v11n9p90‎
doi:10.5539/elt.v11n9p90‎
doi:10.5539/elt.v11n9p90‎
https://www.jstor.org/stable/44987870‎
https://www.jstor.org/stable/44987870‎
https://www.jstor.org/stable/44987870‎
https://www.jstor.org/stable/44987870‎
Doi:%2020.1001.1.20088590.2019.9.3.4.6‎
Doi:%2020.1001.1.20088590.2019.9.3.4.6‎
Doi:%2020.1001.1.20088590.2019.9.3.4.6‎
Doi:%2020.1001.1.20088590.2019.9.3.4.6‎
http://www.eajournals.org/wp-content/uploads/Analyzing-Indonesian-English-Abstracts-Translation-in-view-of-Translation-‎Errors-by-Google-Translate.pdf
http://www.eajournals.org/wp-content/uploads/Analyzing-Indonesian-English-Abstracts-Translation-in-view-of-Translation-‎Errors-by-Google-Translate.pdf
http://www.eajournals.org/wp-content/uploads/Analyzing-Indonesian-English-Abstracts-Translation-in-view-of-Translation-‎Errors-by-Google-Translate.pdf
http://www.eajournals.org/wp-content/uploads/Analyzing-Indonesian-English-Abstracts-Translation-in-view-of-Translation-‎Errors-by-Google-Translate.pdf
https://www.iiste.org/tag/international-journal-of-education-and-practice-literature-review/‎
https://www.iiste.org/tag/international-journal-of-education-and-practice-literature-review/‎
https://www.iiste.org/tag/international-journal-of-education-and-practice-literature-review/‎
https://www.iiste.org/tag/international-journal-of-education-and-practice-literature-review/‎
doi:10.18298/ijlet.3242‎
doi:10.18298/ijlet.3242‎
doi:10.18298/ijlet.3242‎
doi:10.18298/ijlet.3242‎
http://doi.org/%2010.1007/s42321-020-00059-x
http://doi.org/%2010.1007/s42321-020-00059-x
http://doi.org/%2010.1007/s42321-020-00059-x
http://doi.org/%2010.1007/s42321-020-00059-x
http://doi.org/10.1080/23247797.2017.1408949‎
http://doi.org/10.1080/23247797.2017.1408949‎
http://doi.org/10.1080/23247797.2017.1408949‎
http://doi.org/10.17507/tpls.1004.09‎
http://doi.org/10.17507/tpls.1004.09‎
http://doi.org/10.17507/tpls.1004.09‎
https://doras.dcu.ie/18190/1/Johann_Roturier_20130116094552.pdf
https://doras.dcu.ie/18190/1/Johann_Roturier_20130116094552.pdf
https://doras.dcu.ie/18190/1/Johann_Roturier_20130116094552.pdf
https://doras.dcu.ie/18190/1/Johann_Roturier_20130116094552.pdf
https://doras.dcu.ie/18190/1/Johann_Roturier_20130116094552.pdf
http://assets.cambridge.org/97805215/90006/sample/9780521590006wsc00.pdf
http://assets.cambridge.org/97805215/90006/sample/9780521590006wsc00.pdf
https://psycnet.apa.org/record/2000-03036-002%20‎
https://psycnet.apa.org/record/2000-03036-002%20‎
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=2348275‎
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=2348275‎
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=2348275‎


V. Mirzaeian, M. Maghsoudi                                                                                                                                                                                    18   

[45] Bentivogli, L., Bisazza, A., Cettolo, M., & Federico, M. Neural 
versus phrase-based machine translation quality: a case study. 
2016; Retrieved online on February 23, 2020 from arXiv preprint 
arXiv:1608.04631. 
 
[46] Doherty, S. Investigating the effects of controlled language 
on the reading and comprehension of machine translated texts: 
A mixed-methods approach [dissertation]. Dublin City 
University; 2012.  
 
[47] Anuyahong, B. A study of English reading strategies and 
reading motivation used by Thai-Nichi institute of technology 
students. Automotive Engineering, 2011; 1(14): 21-30.  
 
[48] Becirovic, S., Brdarevic-Celjo, A., & Sinanovic, J. The Use of 
Metacognitive Reading Strategies among Students at 
International Burch University: A Case Study. European Journal 
of Contemporary Education, 2017; 6(4): 645-655. 
https://doi:10.13187/ejced.2017.4.645 
 
[49] Ganji, M., Yarahmadzehi, N., & Sasani, N. English Major 
Students’ Awareness of Metacognitive Reading Strategies: 
Gender and Academic Level in Focus. Issues in Language 
Teaching, 2018; 7(2): 91-119. 
https://doi.org/10.22054/ilt.2019.46700.428 
 
[50] Karnal, A. R., & Pereira, V. V. Reading strategies in a L2: A 
study on machine translation. Reading Matrix: An International 
Online Journal, 2015; 15(2): 69-80.  
 
[51] Brantmeier, C. Effects of reader's knowledge, text type, and 
test type on L1 and L2 reading comprehension in Spanish. The 
Modern Language Journal, 2005; 89(1), 37-53. 
https://doi.org/10.1111/j.0026-7902.2005.00264.x 
 
[52] Chen, C. M., & Lin, Y. J. Effects of different text display types 
on reading comprehension, sustained attention and cognitive 
load in mobile reading contexts. Interactive Learning 
Environments, 2016; 24(3): 553-571. 
https://doi:10.1080/10494820.2014.891526 
 
[53] Coelho, C. L. G., & Correa, J. Reading comprehension: 
Cognitive abilities and types of text. Psico, 2017; 48(1): 40-49.  

 
[54] Matheson, I. Unpacking Reading Comprehension by Text 
Type: An Examination of Reading Strategy Use and Cognitive 
Functioning in Poor and Typically-Achieving Comprehenders 
[dissertation]. Queen’s University, Kingston; 2018.  
 
[55] Uysal, P. K., & Bilge, H. An investigation on the relationship 
between reading fluency and level of reading comprehension 
according to the type of texts. International Electronic Journal 
of Elementary Education, 2019; 11(2): 161-172. 
https://doi:10.26822/iejee.2019248590 
 

[56] Castilho, S., & Guerberof Arenas, A. Reading 

comprehension of machine translation output: what makes for 

a better read? In P´erez-Ortiz, S´anchez-Mart´?nez, Espl`a-

Gomis, Popovi´c, Rico, Martins, Van den Bogaert, Forcada (eds.). 

2018; Proceedings of the 21st Annual Conference of the 

European Association for Machine Translation  79–88. 

 

[57] Scarton, C., & Specia, L. A reading comprehension corpus 

for machine translation evaluation. 2016; In Proceedings of the 

Tenth International Conference on Language Resources and 

Evaluation (LREC'16), 3652-3658.  

 

[58] O’Brien, S., & Ehrensberger-Dow, M. MT Literacy—A 

cognitive view. Translation, Cognition & Behavior, 2020; 3(2): 

145-164. https://doi.org/10.1075/tcb.00038.obr 

 

[59] Bowker, L. Machine translation literacy instruction for 

international business students and business English 

instructors. Journal of Business & Finance Librarianship, 2020; 

25(1-2): 25-43. DOI:10.1080/08963568.2020.1794739 

 

[60] Chen, S. (2019). Effects of machine translation on foreign 

language learning and teaching. Journal of Language Teaching 

and Research, 10(5): 991-1000.  

https://doi.org/10.17507/jltr.1005.13 

 

[61] Li, D., & Liu, J. (2020). The impact of machine translation on 

foreign language learning. Open Journal of Linguistics, 10(2): 

255-262. https://doi.org/10.4236/ojml.2020.102016 

 

[62] Liu, J., & Li, D. (2020). The impact of machine translation on 

foreign language teaching. International Journal of Emerging 

Technologies in Learning, 15(11): 143-159. 

https://doi.org/10.3991/ijet.v15i11.14627 

 

AUTHOR(S) BIOSKETCHES 
Vahid R. Mirzaeian has got a PhD. in CALL from the 

University of Manchester. He is currently working on 

CALL-related issues. 
Mirzaeian, V. Associate Professor, Applied and Computational 

Linguistics, Alzahra University, Tehran, Iran  

  mirzaeian@alzahra.ac.ir 

 
Mojtaba Maghsudy got his PhD. from Puna University in 

India. He is currently an academic member of staff at 

Farhangian University working on areas related to foreign 

language learning. 
Maghsoudi, M. Associate Professor, Department of English 

Language Teaching, Farhangian University, Tehran, Iran 

  Maghsduim@cfu.ac.ir 
 

 

 

Citation (Vancouver): Mirzaeian V, Maghsoudi, M. [Benchmarking Machine Translation Efficacy for Teaching 
EAP Reading Comprehension Skills]. Tech. Edu. J. 2024; 18(1): 1-18 

 https://doi.org/10.22061/tej.2023.9892.2913 

 

https://doras.dcu.ie/16805/‎
https://doras.dcu.ie/16805/‎
https://doras.dcu.ie/16805/‎
https://doras.dcu.ie/16805/‎
https://www.researchgate.net/publication/322853706_A_Study_of_English_Reading_Strategies_and_Reading_Motivation_Used_by_Thai-Nichi_Institute_of_Technology_Students
https://www.researchgate.net/publication/322853706_A_Study_of_English_Reading_Strategies_and_Reading_Motivation_Used_by_Thai-Nichi_Institute_of_Technology_Students
https://www.researchgate.net/publication/322853706_A_Study_of_English_Reading_Strategies_and_Reading_Motivation_Used_by_Thai-Nichi_Institute_of_Technology_Students
doi:10.13187/ejced.2017.4.645‎
doi:10.13187/ejced.2017.4.645‎
doi:10.13187/ejced.2017.4.645‎
doi:10.13187/ejced.2017.4.645‎
https://doi.org/10.22054/ilt.2019.46700.428‎
https://doi.org/10.22054/ilt.2019.46700.428‎
https://doi.org/10.22054/ilt.2019.46700.428‎
https://doi.org/10.22054/ilt.2019.46700.428‎
https://www.readingmatrix.com/files/13-5728575a.pdf‎
https://www.readingmatrix.com/files/13-5728575a.pdf‎
https://www.readingmatrix.com/files/13-5728575a.pdf‎
https://doi.org/10.1111/j.0026-7902.2005.00264.x‎
https://doi.org/10.1111/j.0026-7902.2005.00264.x‎
https://doi.org/10.1111/j.0026-7902.2005.00264.x‎
doi:10.1080/10494820.2014.891526‎
doi:10.1080/10494820.2014.891526‎
doi:10.1080/10494820.2014.891526‎
doi:10.1080/10494820.2014.891526‎
http://pepsic.bvsalud.org/scielo.php?pid=S0103-53712017000100005&script=sci_abstract&tlng=en‎
http://pepsic.bvsalud.org/scielo.php?pid=S0103-53712017000100005&script=sci_abstract&tlng=en‎
http://hdl.handle.net/1974/23966‎
http://hdl.handle.net/1974/23966‎
http://hdl.handle.net/1974/23966‎
http://hdl.handle.net/1974/23966‎
doi:10.26822/iejee.2019248590‎
doi:10.26822/iejee.2019248590‎
doi:10.26822/iejee.2019248590‎
doi:10.26822/iejee.2019248590‎
https://www.researchgate.net/publication/326126822_Reading_Comprehension_of_Machine_Translation_Output_What_Makes_for_a_Better_Read
https://www.researchgate.net/publication/326126822_Reading_Comprehension_of_Machine_Translation_Output_What_Makes_for_a_Better_Read
https://www.researchgate.net/publication/326126822_Reading_Comprehension_of_Machine_Translation_Output_What_Makes_for_a_Better_Read
https://www.researchgate.net/publication/326126822_Reading_Comprehension_of_Machine_Translation_Output_What_Makes_for_a_Better_Read
https://www.researchgate.net/publication/326126822_Reading_Comprehension_of_Machine_Translation_Output_What_Makes_for_a_Better_Read
https://www.researchgate.net/publication/326126822_Reading_Comprehension_of_Machine_Translation_Output_What_Makes_for_a_Better_Read
http://www.lrec-conf.org/proceedings/lrec2016/pdf/853_Paper.pdf
http://www.lrec-conf.org/proceedings/lrec2016/pdf/853_Paper.pdf
http://www.lrec-conf.org/proceedings/lrec2016/pdf/853_Paper.pdf
http://www.lrec-conf.org/proceedings/lrec2016/pdf/853_Paper.pdf
https://doi.org/10.1075/tcb.00038.obr
https://doi.org/10.1075/tcb.00038.obr
https://doi.org/10.1075/tcb.00038.obr
doi:10.1080/08963568.2020.1794739‎
doi:10.1080/08963568.2020.1794739‎
doi:10.1080/08963568.2020.1794739‎
doi:10.1080/08963568.2020.1794739‎
https://doi.org/10.17507/jltr.1005.13‎
https://doi.org/10.17507/jltr.1005.13‎
https://doi.org/10.17507/jltr.1005.13‎
https://doi.org/10.4236/ojml.2020.102016‎
https://doi.org/10.4236/ojml.2020.102016‎
https://doi.org/10.4236/ojml.2020.102016‎
https://doi.org/10.3991/ijet.v15i11.14627‎
https://doi.org/10.3991/ijet.v15i11.14627‎
https://doi.org/10.3991/ijet.v15i11.14627‎


ORIGINAL RESEARCH PAPER   

Online vs. offline Problem-based Learning Affecting Foreign Language Learners’ 

willingness to communicate, self-efficacy, and classroom anxiety 

S. Moslemi Nezhad Arani1, A. A. Zarei*,1, A. Sarani2 

1 Department of English Language Teaching, Imam Khomeini International University, Qazvin, Iran 
2 Department of English Language and Literature, University of Sistan and Baluchestan, Zahedan, Iran 

 
 ABSTRACT 

 
Received: 03 June 2023 
Reviewed: 19 September 2023 
Revised: 24 October 2023 
Accepted: 08 December 2023 
 
 
KEYWORDS: 
Classroom Anxiety  
Self-Efficacy 
Problem-Based Learning 
Willingness to Communicate 
 
 
* Corresponding author 

 a.zarei@hum.ikiu.ac.ir 
 (+9828) 33901621     

Background and Objectives: The essence of Problem-based Learning (PBL) is to find a prêt-à-porter 
solution to a problem, which is also known as scenario. Several features differentiate this teaching 
methodology from other typical approaches in language teaching contexts. In order to reinforce the 
association between learners’ construction of the required knowledge to solve an ill-structured problem 
when assessing different possible solutions and attempting to find an acceptable solution, learners need 
to collect necessary information mostly on their own with the help of a teacher as a facilitator. PBL can 
also be considered as a potentially useful approach to language teaching and learning, especially with 
regard to productive skills in which leaners practice more fluently if they experience more involvement 
in the learning process. The PBL also contributes to learners and learning psychological aspects.  Despite 
the generally acknowledged benefits of PBL, it has not been commonly used, especially in foreign 
language learning contexts. One reason for this may have been concerns about how the method might 
affect foreign language learners’ feeling of anxiety, self-efficacy and willingness to communicate.  The 
major objective of this study was to bridge the gap in our understanding of how the implementation of 
the PBL approach affects English as a Foreign Language (EFL) learners’ psychological factors of willingness 
to communicate, self-efficacy, and classroom anxiety.  
Materials and Methods: Ninety pre-intermediate EFL students were selected according to the Oxford 
Placement Test (OPT) and purposeful sampling method. They were randomly assigned into 3 groups of 
online PBL, face-to-face PBL, and control group with 30 learners in each. Students in both online PBL and 
face-to-face PBL classes embarked on a 10-session speaking course according to the framework of the 
PBL approach. Meanwhile, the control group received speaking instruction based on a conventional 
method other than the PBL. Three questionnaires of Willingness to Communicate (WTC), English self-
efficacy, and foreign language classroom anxiety scale were administered before and after the course to 
all participants. Analysis of covariance (ANCOVA) was employed to analyze the data. 
Findings: Results showed that EFL learners in the online and face-to-face PBL classes outperformed those 
in the control group in their WTC and self-efficacy. In addition, learners in the online and face-to-face PBL 
groups meaningfully experienced a lower level of classroom anxiety compared with the control group. 
Conclusions: The findings of the present study suggest that the PBL approach efficiently motivates 
learners to communicate and interact within the classroom context. In addition, learners in the online 
and conventional PBL groups felt more self-determining and responsible for their learning as a result of 
feeling more comfortable in the learning environment. Results also shed light on the idea that due to the 
experiential aspect of PBL, when learners explore the solutions to the problem/scenario and discuss them 
with others, that forms an environment with a minimized classroom speaking anxiety. Implications are 
also discussed at the end of the study. 
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یکی از ملاحظات اساسی در یادگیری مبتنی بر مسئله عدم وجود یک راه حل واحد برای پاسخگویی   اهداف:پیشینه و 

حال، شئیوه یادگیری مبتنی بر حل مسئئله  شئود  با اینآموزش زبان به آن سئناریو نیز گتته میبه مسئئله اسئت که البته در 

سازد  در این شیوه، به  های مرسوم یادگیری زبان متمایز میباشد که آن را از دیگر شیوههای دیگری نیز میگیدارای ویژ

  دار میان کسئ  دان  ززم برای پاسئخگویی به مسئئله از قریش کشئب و بررسئی راه منظور برقراری ارتباط پایدار و معنی

اکتشئافی به بررسئی و ارزیابی    آموز صئرفا از قریب خودترین راه حل، ززم اسئت تا زبانهای ممکن و انتخاب مناسئ حل

  گر ظاهر شئئده و در صئئورت لزوم زبان اقلاعات ززم برای پاسئئخ به مسئئئله بزردازد  البته، معلر، صئئرفا در نی  تسئئهیل

آموزان بسئیار مورر باشئد،  های تولیدی زبانتواند دررابطه با مهارت  این شئیوه از یادگیری میکندآموزان را راهنمایی می

شئیوایی کلام بهتری را   -که این شئیوه بر آن تاکید میکند   آن چه  -ها در صئورت مشئارکت در فرایند یادگیریچرا که آن

توان گتت که این شئئیوه از آموزش صئئتات روانشئئناختی فراگیران را نیز تیت تاریر قرار  ترتی  میکنند  بدینتجربه می

رو، مطالعه حاضئر خلا  تییییاتی در مورد کاربرد شئیوه مسئئله میور و تاریر آن بر عوامل روانشئناختی از  دهد  از اینمی

 پردازد  کارامدی، و اضطراب کلاس درس میقبیل تمایل به برقراری ارتباط، خود

آکسئتورد و روش     زبان انگلیسئی بر مبنای آزمون تعیین سئط  پی  متوسئ نتر از زبان آموزان سئط     90تعداد  :هاروش

( گروه شئیوه مبتنی بر  1نتره )  30نمونه گیری هدفمند انتخاب شئدند  افراد مورد نظر، به صئورت تدئادفی در سئه گروه  

( گروه کنترل با شئیوه تدری  ییر از یادگیری مبتنی بر  3( گروه شئیوه مبتنی بر مسئئله حرئوری، و )2مسئئله برخ ، )

ای آموزش مهارت گتتاری شئرکت  جلسئه  10در هر سئه گروه فو  در یک دوره   مسئئله تیسئیر بندی شئدند  زبان آموزان

، و اضئطرب در کلاس زبان در ابتدا و پایان دوره توسئ   کارآمدیکردند  سئه پرسئشئنامه تمایل به برقراری ارتباط، خود

  کواریان  تیلیل   ازبرای تجزیه و تیلیل داده های جمع آوری شئئده از پرسئئشئئنامه ها  زبان آموزان پاسئئخ داده شئئدند   

 .استتاده شد)انکووا(  

س برخ  به قور قابل توجهی موررتر از شئیوه مبتنی  لاتایج نشئان داد که کاربرد شئیوه مبتنی بر مسئئله در کن   ها:یافته

های برخ  و سلاسئی در کیس حرئوری بوده اسئت  یافته ها همینین نشئان داد که فراگیران زبان انگللابر مسئئله در ک

بکارگیری شئئیوه مبتنی بر مسئئئله نسئئبت به زبان آموزان گروه کنترل در زمینه تمایل به برقراری ارتباط  حرئئوری با  

وه بر این، زبان آموزان در گروه های آموزش مبتنی بر مسئئئئله برخ  و حرئئئوری به قور  لاعملکرد بهتری داشئئئتند  ع

 س درس را در میایسه با گروه کنترل تجربه کردند لاتری از اضطراب کمعناداری سط  پایین

توان چنین اسئتنباط کرد که شئیوه مبتنی بر حل مسئئله در ایجاد  بر اسئاس یافته های مطالعه حاضئر می  گیری:نتیجه

موزانی کئه در  آانگیزه در زبئان آموزان در جهئت ایجئاد ارتبئاط کلامی در زبئان میدئئئد مورر اسئئئت  علاوه براین، زبئان  

کنند و گیرند، ح  مسئئولیت بیشئتری را نسئبت به یادگیری خود پیدا میهای برخ  تیت تاریر این شئوه قرار میکلاس

اکتشئافی بودن این شئیوه بویژه    دلیل خودکنند  از سئویی دیگر، بهدر نتیجه احسئاس خوشئنودی بیشئتری را نیز تجربه می

دهد، اضئطراب بسئیار  بیث قرار میهای خود مورد  زمانی که زبان آموز به کشئب راه حل پرداخته و آن را با هر کلاسئی

العئه در پئایئان مورد  طئکئاربردهئای اسئئئتتئاده از نتئایج این م  کنئد کمتری را تجربئه کرده کئه بئه فراینئد یئادگیری کمئک می

 بررسی و پیشنهاد قرار گرفته است   
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Introduction 

 

The twentieth century is characterized by a 

radical shift in teaching methodologies as a 

result of the emergence of constructivist ideas 

[1]. The constructivist perspective to learning is 

built upon the active construction of knowledge 

by learners and was an attempt to dethrone the 

reductionist behavioral approaches to learning. 

Drawing on the tenets of constructivism, PBL is 

one of the latest trends in teaching EFL [2]. In 

PBL, problems play a central role for which 

learners have to work, in groups or individually, 

to find solutions. Another central concept in this 

regard is collaboration since emphasis is placed 

on group work and the construction of possible 

solutions. This collaborative aspect, along with 

the authentic nature of the problems proposed 

to students can prove beneficial in developing 

learners’ communicative skills [3]. 

Accordingly, learners first think of a plan to 

solve the problem, and during their planning, 

they identify the necessary changes, 

possibilities, and procedures to synthesize a 

solution to the problem. This helps students in 

the subsequent levels where a more profound 

understanding is required, that is, the analysis 

of the problem. Then, depending on the nature 

of the problem, learners in their group create 

new ideas generated from the already 

discussed ones, segmentize and unify the 

components, and categorize the patterns in 

predicting the possible outcomes of the 

solution [4]. Finally, learners try to apply what 

they have learned, especially in other 

situations, to see if they can make use of their 

solutions on different occasions. 

Given that possible answers to problems 

are formed learners’ minds, according to their 

understanding of the problem, PBL can be 

considered as a salient instance of 

constructivism. Since there are no pre-defined 

solutions to the problem at hand, possible 

answers may vary between groups and 

individuals; therefore, answers are all 

considered acceptable as long as the problem is 

solved [5]. Learners’ construction of required 

knowledge for solving the problem, trying 

different possible solutions, and struggling with 

ill-structured problems to reach an acceptable 

solution is primarily linked to the constructivist 

philosophy of learning. It can also be considered 

as a potentially useful approach to language 

teaching and learning, especially with regard to 

productive skills. It can improve learners’ WTC 

[6] and self-efficacy target language use [7]. 

Furthermore, PBL can help learners overcome 

their classroom anxiety [8]. 

The present study seeks to investigate the 

effects of the PBL approach on EFL learners’ 

psychological factors of WTC, self-efficacy, and 

classroom anxiety. The effects of various 

variables on promoting language learners’ WTC 

[9, 10, 11, 12], and self-efficacy [13, 14] have 

been studied in the literature. However, fewer 

attempts have been made to implement PBL to 

facilitate EFL learners’ WTC and self-efficacy. 

Since the PBL approach considers learning 

through interpersonal interaction [15], it can be 

beneficial for maximizing learners’ WTC in the 

classroom context. 

Furthermore, given the hindering effect of 

anxiety on students’ classroom performance 

[16, 17, 18, 19], it is of great importance to find 

ways to minimize students’ anxiety. One 

potential solution is to make learners 

participate more in classroom activities [20]. 

Since active participation and collaboration are 

essential characteristics of the PBL approach, 

this teaching method can effectively minimize 

learners’ classroom anxiety [21]. Accordingly, it 

is necessary to evaluate the effects of the PBL 

approach on reducing classroom anxiety in 

different contexts to help learners experience 

effective learning. Equally important, given the 

rise of online learning and teaching, the 
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importance of shedding light on the application 

of PBL in an online context cannot be 

emphasized enough. In an attempt to address 

these issues, this study attempts to answer 

these questions: 

o Are there any significant differences among 

the effects of online PBL, face-to-face PBL 

and conventional instruction on EFL learners’ 

WTC? 

o Are there any significant differences among 

the effects of online PBL, face-to-face PBL 

and conventional instruction on EFL learners’ 

self-efficacy? 

o Are there any significant differences among 

the effects of online PBL, face-to-face PBL 

and conventional instruction on EFL learners’ 

level of speaking anxiety? 

 

Review of the Related Literature  

 

Problem-based Learning 

At the time of rapid change, one of the most 

important skills that learners should be 

equipped with is problem-solving [22]. Dating 

back to the 1970s, PBL rose against a lecture-

based model of teaching where feeding ideas to 

students formed the central concept of 

teaching [23]. The traditional transmissionist 

approach to teaching in which the teacher is the 

only source of information and tries to transfer 

chunks of information to students, who must 

memorize them with little/no cognitive 

involvement in the process of learning, creates 

additional problems in learning such as lack of 

necessary experience and the low rate of 

knowledge retention [24]. That is, lecture-

based teaching does not deliver practical 

experience and may not lead to optimum 

learning [4]. As a reaction to such problems, PBL 

is a student-centered approach that encourages 

students to resort to their research abilities, 

collaborate, and draw on their creativity and 

other cognitive repertoire to come up with a 

viable solution to an ill-defined problem [23]. 

Before proceeding any further, it would not 

be amiss to contextualize the notion of 

‘problem’ within PBL. A problem can serve as a 

strong stimulus in convincing learners to work 

together and draw on the collective resources 

of the group to solve the problem [25]. The 

nature of the problem is also of great 

importance and it is not to be confused with 

such concepts as ‘puzzle’. The main difference 

between ‘problem’ and ‘puzzle’ is that the 

former is intended to be ill-formed for which 

learners can find a multitude of solutions. On 

the other hand, puzzles are well-formed, and 

there is only one possible solution to them [26]. 

The multiplicity of problems is of great 

importance since it can drive learners’ creativity 

and their reliance on the collective resources of 

the group to find any possible solution to the 

problem at hand. PBL is characterized by 

authenticity since learners deal with real-life 

problems [27]. The high level of cognitive 

engagement can be a trump card for galvanizing 

learners’ critical thinking skills [28]. 

The ill-structured nature of problems, on 

the one hand, and the collaborative nature of 

the work, on the other, give way to a large 

number of solutions in the learning context. As 

a result of this diversity, a number of PBL 

models have been created, integrating the 

characteristics and objectives of PBL into a 

unified whole [3]. However, the multitude of 

existing PBL models has paved the way for the 

misapplication of the method. Many studies in 

the field of language pedagogy have faltered in 

the correct implementation of the model. Since 

PBL has been applied in different disciplines, a 

version of PBL tailored to language learning 

classes should be of the highest order since 

learning does not occur identically [5]. 

Moreover, even when PBL is designed 

specifically for the purpose of language 
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teaching, it is unclear how it might affect 

learners’ affective variables. This study in 

intended to address this issue. 

 

Affective Variables 

Willingness to communicate (WTC) refers to 

individuals’ intention to communicate [29]. This 

aspect of communication is highly affected by 

individuals’ characteristics, especially the desire 

to initiate communication. In language learning, 

learners bring to class characteristics that might 

be influential in their language learning 

achievement. One of these characteristics is 

WTC. According to [29], WTC has been more 

influential in communication than other 

variables such as anxiety or communicative 

competence. WTC has been shown to be the 

prediction of communication initiation both in 

L2 and L1 [30].  

Self-efficacy is a self-judgment that one 

may make to see how much s/he can perform a 

domain-specific task [31]. Self-efficacy partakes 

a mutual relationship with one’s performance 

in which a high degree of self-efficacy positively 

affects one’s performance on a specific task, 

and this good performance will, in turn, 

enhance self-efficacy [32]. Accordingly, it is 

believed that self-efficacy can affect the factors 

that predict motivation.  

PBL provides learners with the opportunity 

to direct their own learning. This self-

directedness, as one of the components of PBL, 

can be achieved when learners have higher self-

efficacy [33]. According to [34], learners who 

experience PBL courses gain more self-

sufficiency since they are in charge of their own 

learning. The possible relationship between PBL 

and learners’ self-efficacy reinforces [35]’s idea 

that PBL can develop learners’ competence and 

creativity in new problem-solving activities 

where they can think critically to adopt suitable 

solutions.  

Anxiety refers to an individual’s feeling of 

tension, nervousness, apprehension, and worry 

due to stimulation of the autonomic nervous 

system [36]. Horwitz [37] argued that the 

notion of anxiety is a multi-dimensional 

concept; psychologists have identified different 

types of anxiety including trait anxiety, 

achievement anxiety, facilitative-debilitative 

anxiety, state anxiety, and achievement 

anxiety. In the late 1980s, the concept of 

anxiety was seriously inspected in language 

teaching after the work of [36], who introduced 

Foreign Language Anxiety (FLA). MacIntyre et 

al.’s [38] definition of FLA refers to the state of 

worry or negative feelings learners develop 

towards learning a foreign language. Horwitz et 

al.’s [39] definition of FLA still seems a 

comprehensive description that FLA includes 

one’s feelings, beliefs, and behaviors resulting 

from learning and using foreign languages. 

Accordingly, the performance of foreign 

language learners can be highly negatively 

affected by the stress of classroom situations. 

There are some affective psychological 

variables like motivation, attitudes, self-

confidence, and anxiety that possibly create or 

intensify difficulties in language learning. As 

Toyama and Yamazaki [40] concluded, FLA is 

seen as an affective filter in foreign language 

learning contexts. 

A number of studies have been conducted 

on the implementation of the PBL approach in 

language learning classes and its possible effect 

on learners’ engagement and willingness to 

communicate [41, 42, 43, 44, 45]. In addition to 

reporting a significant improvement in learners’ 

oral communication, the above-mentioned 

studies reported a significantly higher 

engagement of students in the PBL classes 

compared to lecture-based ones. The 

researchers also noted that not only does PBL 

allow learners to be more willing to 

communicate when using the target language 
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verbally, but it also helps improve learners’ oral 

communication ability. Since PBL triggers EFL 

learners’ critical thinking, particularly when 

students explore the possible answers to the 

problem/scenario, it leads to more WTC [44].  

As another variable considered in this 

study, self-efficacy has always been evaluated 

by researchers in the area of PBL. The PBL 

approach develops thinking and problem-

solving skills and helps learners to become self-

sufficient in their problem-solving tasks [46]. In 

other words, PBL provides the opportunity for 

students to achieve a cognitive skill, in general, 

and cultivates learners’ sense of self-efficacy, in 

particular [8]. According to Dunlap [7], since PBL 

is a practice for real-life problem-solving 

activities, providing students with the 

possibility of obtaining the required skills and 

knowledge in their future profession, it 

considers students’ self-efficacy fundamental 

for their performance. This concept is also 

reinforced by Maulidia et al. [47] and Risnawati 

et al. [48], believing that PBL improves learners’ 

creative thinking and improves their self-

efficacy. Learners’ improved self-efficacy is due 

to the PBL nature, which provides students with 

a sense of responsibility for their own learning, 

an in-depth understanding of the materials, and 

the proximity of the application of PBL with 

their future needs and professional life. Indeed, 

PBL allows learners to be self-directed in their 

learning and makes them feel more self-

efficacious concerning problem-solving 

activities [49]. Altogether, PBL provides 

students with a sense of autonomy and makes 

them responsible for their learning [34]. In 

conclusion, studies indicate that PBL is 

advantageous in refining learners’ self-efficacy 

targeting students’ learning and practicing 

social skills.  

In terms of classroom anxiety, several 

studies have examined classroom speaking 

anxiety in the PBL context. As Toyama and 

Yamazaki [40] argued, since learners in PBL 

classes have more engagement while finding 

answers to the problem and working with the 

materials, they experience less speaking anxiety 

than students attending conventional classes. 

The PBL approach is helpful in minimizing 

learners’ speaking anxiety [21]. The 

effectiveness of PBL on classroom anxiety was 

also reported by Babaee and Borji [50] in a 

writing course. They reported that not only did 

EFL learners’ writing anxiety decrease in the PBL 

group, but the EFL learners also outperformed 

the control group in writing. Pinter [51] 

examined the effects of PBL instruction on math 

students’ anxiety. The researcher concluded 

that PBL significantly reduces learners’ 

classroom anxiety. However, Jatisunda et al. 

[20] reported that PBL negatively influences 

students’ level of anxiety. They claimed that 

using PBL to offer problem-solving tasks 

provides students with mathematics anxiety, 

which prevents them from showing optimum 

performance in solving problems.  

Since PBL is still in its trial and error stage in 

language teaching [5], not only can this 

approach provide us with valuable feedback 

regarding its effects in different contexts, but 

also investigating the effects of such an 

approach on learners’ psychometric 

characteristics can best help the improvement 

of PBL in line with the developments in 

language learning contexts. This suggests that 

studying the positive or negative effects of PBL 

is only obliging when we consider the role of 

contexts and learners. It is what most of the 

studies mentioned above lack. These studies 

merely administered the same PBL 

methodology borrowed from other fields, e.g., 

medicine, engineering, etc., and practiced it in 

language teaching contexts to measure 

learners’ affective filters while working with 

PBL. Although they have reported the positive 

effects of PBL on learners’ psychometrics 
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variables, the gap remains untouched about 

employing a model of PBL developed and tuned 

for teaching a language in EFL contexts. To fill 

this gap, this study attempted to employ a 

model of PBL specific for language teaching 

classes to check its effect on the mentioned 

psychological variables.   

 

Method 

 

Participants 

A public announcement was made for a free 

speaking course lasting for ten sessions, and 

140 Iranian EFL learners registered for the 

course. The announcement was made through 

an English language institute in Zahedan, Iran. 

To prevent the possibility of language 

proficiency influencing the selected variables, 

only the applicants with pre-intermediate level 

of language proficiency were of interest. To 

determine the applicants’ level of language 

proficiency, Oxford Placement Test (OPT) was 

administered. The target score range for the 

applicants to be included in the study was 120 

to 135. Upon screening, 90 participants 

remained who were randomly assigned to three 

different classes (with 30 learners each): face-

to-face PBL speaking class, online PBL speaking 

class, and a control group. The participants 

included both male and female learners with an 

age range of 21 to 39. 
 

Instruments  

The utilized instruments and materials for this 

research were as follows: 
 

Placement Test 

The OPT was used to determine the applicants’ 

level of English proficiency. The main reasons 

for the selection of this test were availability 

and practicality. It is a 200-item multiple-choice 

test providing an exact yardstick through which 

English language proficiency level can be 

ascertained in relation to the Common 

European Framework of Reference (CEFR). The 

test is composed of two sections: (1) language 

use, and (2) listening. The first section is 

comprised of 100 multiple-choice items, 

focusing on knowledge of grammar and 

vocabulary. The response time for this section 

is 50 minutes. The second section, consisting in 

100 multiple-choice items, is concerned with 

test takers’ listening abilities. Since OPT is 

internationally renowned and has already been 

widely used in multiple studies for the same 

purpose, its validity was taken for granted. Its 

reliability coefficient was calculated via the KR-

21 to be 0.85. 

 

Web-based Platform 

Zoom, a cloud-based online platform offering 

video conferencing services and online classes, 

was used to offer the online PBL class. This 

online teaching platform makes it possible to 

hold one-to-one and group meetings in an 

online environment. An invitation link was 

shared with the learners by the instructor. The 

participants could easily chat or talk with each 

other in the class. The rationale behind the 

usage of this platform was that it could provide 

the necessary environment to run a PBL 

language class, one in which collaboration 

between students could be realized.  

 

The WTC Questionnaire  

The WTC questionnaire [30] was used to 

measure learners’ WTC. The questionnaire 

included 27 items that were categorized into 

four sections according to each of the language 

skills concerning the learners’ feelings about 

communication with others in the classroom. In 

this scale, for each item, learners indicated their 

WTC through a five-level Likert-type scale which 

ranged from 1 (almost never willing) to 5 

(almost always willing). Cronbach’s alpha 

reliability indices for the pretest and post-test 
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of WTC were (α = 0.965), and (α = 0.969), 

respectively. 

 

English Self-efficacy Questionnaire 

The learners’ self-efficacy was measured using 

Wang’s questionnaire of English self-efficacy. 

The questionnaire included 32 items on a 7-

point Likert-type scale which ranged from (not 

at all confident = 1) to (extremely confident = 7). 

This scale measures the English self-efficacy of 

EFL learners in all the four skills; it has seven 

items of listening, six items of speaking, six 

items of reading, and five items of writing. On 

this scale, higher scores mean higher levels of 

self-efficacy. The Cronbach’s alpha reliability 

indices for the pretest and post-test of self-

efficacy were (α = 0.924) and (α = 0.971), 

respectively. Their validity was based on the 

validity reported by Fahmi et al. [54] and 

Sutrisna and Artini [55]. To check the content 

validity of the questionnaire, it was submitted 

to two TEFL university professors as experts, 

and they confirmed its validity prior to 

administration. 

 

The Foreign Language Classroom Anxiety Scale 

The Foreign Language Classroom Anxiety Scale 

(FLCAS) [36] was administered for measuring 

students’ level of anxiety. The questionnaire is 

composed of 33 statements that require 

students to rate themselves based on a 5-point 

Likert-type scale ranging from 1 (strongly agree) 

to 5 (strongly disagree). The reliability of the 

scale was estimated in the context of this study 

using Cronbach’s alpha. The reliability indices 

were 0.961 for the pretest and 0.945 for the 

post-test of FLCAS. 

 

Procedure 

After the participants were selected and 

assigned to the treatment groups, the PBL 

model proposed by [5] was utilized to offer 

speaking lessons to students in the two 

experimental groups. In the first session, the 

learners were informed about the method of 

teaching. Due to the Coronavirus pandemic, it 

was not possible to run a face-to-face class with 

30 EFL learners simultaneously. Therefore, the 

class was divided into two classes of 15 

students, and each class was divided into 2 or 3-

member groups. However, in the online class, 

all the 30 students could attend the class 

together; therefore, they were divided into six 

groups of five members.  

A topic in the form of a problem was 

introduced to the class at the beginning of each 

session. The problem was presented in the form 

of a scenario. The scenario was introduced by 

the teacher reading and explaining it in the 

class. The teacher then asked the students to 

imagine themselves in a context introduced by 

the problem and think about possible solutions 

to the scenario. The teacher helped the 

students about how to create some related 

questions about the problem. Meanwhile, the 

students were also notified about the available 

helpful resources for answering the problem. 

Groups were asked to record a list of resources 

and vocabulary items they employed while 

working on the problem. Then, the groups were 

provided with time to compile their possible 

solutions. The allocated time for both face-to-

face and online PBL classes was 40 minutes. The 

teacher questioned the students to rationalize 

their answers by asking themselves the 

question ‘Why is this the possible solution to 

the problem?’  

Next, the students used the target language 

to talk about their understandings. In the face-

to-face PBL class, the teacher observed the 

students by walking around the class and 

providing comments, if necessary. The students 

were also allowed to ask for the teacher’s help 

when required. In the online PBL class, a similar 

procedure was followed. When the students 

came up with their final solutions to the 

problem, each group was asked to share the 
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solution. For the online PBL class, when the 

time was over, all groups were closed and all 

the students were sent to the meeting room.  

The students were asked to comment on 

the suggested solutions and offer their 

feedback. They were also asked to take notes 

regarding the feedback they received 

concerning their solutions. After applying the 

applicable feedback, the final solutions were 

presented. The students were asked to discuss 

the reasons for their (dis)agreements with the 

suggestions they received. At the end of the 

session, the students selected one or more 

solutions as the best one(s) with the help of the 

teacher. 

In the control group, 30 participants were 

randomly assigned to speaking courses offered 

on the basis of Top Notch book series [52]. Since 

their proficiency level was pre-intermediate, 

Top Notch 1A textbook was used as the course 

material. In this group, no group assignments 

and no problems or scenarios were used. 

Lesson plans were developed for all the ten 

lessons to be taught. At the start of each lesson, 

the grammar and vocabulary points that 

students would study through the lesson were 

presented. This was to be complemented with 

the corresponding exercises in the workbook 

which students had to complete on their own. 

The new vocabulary items were written on the 

whiteboard, and the students were asked to 

provide English definitions and synonyms for 

the presented words. This took around 10-15 

minutes; the teacher tried to encourage the 

students to participate more in the class by 

asking questions such as ‘What does it mean?’, 

‘What is the synonym for that word?’, etc.  

Next, the teacher engaged students’ in 

Photo Story and short conversations. The 

students were asked to discuss their 

understanding of the conversation. Then, the 

students were asked to close their books and 

listen to the short conversations. In this stage, 

some questions were written on the board 

which the students were asked to answer. Using 

the presented speaking strategies, the students 

were asked to (dis)agree with the answers of 

other students. The same procedure was 

followed in the reading section of each lesson. 

Before each reading section, the unfamiliar 

words were worked on by asking students to 

review and scan the passage. The students were 

asked to speak about their understanding of the 

text. Then, the questions following each reading 

passage were answered. Throughout the class, 

the teacher provided corrective feedback on 

students’ use of grammar and vocabulary. The 

class was concluded with the assignment of 

homework to students.  

In the beginning and at the end of the 

course (after 10 sessions of instruction), an 

online version of each of the questionnaires 

was developed and presented to the 

participants in all the three groups. The 

collected data were analyzed using three 

separate one-way ANCOVA procedures to see if 

there were any significant differences among 

the online PBL, conventional PBL, and control 

groups in terms of their WTC, self-efficacy, and 

FLCAS. 
 

Design 

Problem-based learning was the independent 

variable and willingness to communicate, self-

efficacy and classroom anxiety were the three 

dependent variables of the study. Almost all the 

conditions of true-experimental designs were 

met. However, although the assignment of each 

group of participants to different treatment 

conditions was done randomly, the initial 

selection of the participants was not done on a 

random basis. Therefore, the design of the 

study was quasi-experimental.  
 

Results and Findings  

 

The present study aimed at investigating the 

effects of face-to-face and online PBL on EFL 
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learners’ psychological factors of willingness to 

communicate, self-efficacy, and classroom 

anxiety. To address each of these questions, a 

one-way Analysis of Covariance (ANCOVA) was 

used. Before using ANCOVA, its assumptions 

were checked, and there were no violations. 

 

Results on WTC 

The first research question compared online 

PBL, face-to-face PBL and conventional 

instruction groups in terms of EFL learners’ 

WTC. Descriptive statistics for pre-and posttests 

of WTC are presented in Table 1. 

Table 2 shows the main results of one-way 

ANCOVA. The results (F (2, 86) = 15.35, p < .01, 

partial eta squared = .263, representing a large 

effect size) indicated that there were significant 

differences between the three groups’ means 

on post-test of WTC after controlling for the 

effect of the pretest.  

The significant results were followed by post-

hoc comparison tests (Table 3) to compare the 

groups in pairs. 

 

Based on these results, it can be concluded that: 

A) The online PBL group significantly 

outperformed the face-to-face PBL group) 

on the post-test of WTC (p < .01). 

B) The online PBL group (M = 86.96) 

significantly outperformed the control group 

on the post-test of WTC after controlling for 

the effect of the pretest (p < .01). 

C) The face-to-face PBL group significantly 

outperformed the control group on the post-

test of WTC (p < .01). 

 

Table 1: Descriptive Statistics for Willingness to Communicate 

Test Group N PretestMean scores Posttest Mean scores 

Pretest Online PBL 30 63.93 88.57 

Face-to-face PBL 30 64.37 77.20 

Control 30 57.03 59.17 

 

Table 2: Tests of Between-Subjects Effects on WTC 

Source 

Type III Sum of 
Squares 

df Mean Square F Sig. 
Partial Eta 
Squared 

Pretest 28402.725 1 28402.725 100.200 .000 .538 

Group 8706.920 2 4353.460 15.358 .000 .263 

Error 24377.608 86 283.461    

Total 571918.000 90     

 

Table 3: Post-hoc Comparisons on WTC 

(I) Group (J) Group 

Mean Difference 
(I-J) 

Std. Error Sig. 

95% Confidence Interval for 
Difference 

Lower Bound Upper Bound 

Online 
Face-to-face 11.690* 4.347 .026 1.075 22.304 

Control 24.259* 4.377 .000 13.570 34.947 

Face-to-face Control 12.569* 4.381 .016 1.871 23.267 

*. The mean difference is significant at the .05 level. 
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Results on Self-efficacy 

The second research question investigated the 

effects of online PBL, face-to-face PBL, and 

conventional instruction on self-efficacy. A one-

way ANCOVA was used to address this question. 

Descriptive statistics are presented in Table 4. 

As seen in Table 5, the online PBL group had the 

highest mean score on the post-test of self-

efficacy. This was followed by the face-to-face 

PBL and control groups. One-way ANCOVA 

results (F (2, 86) = 37.64, p < .05, partial eta 

squared = .467, representing a large effect size) 

indicated significant differences among the 

three groups’ mean scores on the post-test of 

self-efficacy.  

Pairwise comparisons (Table 6) suggested 

that, the online PBL group significantly 

outperformed the face-to-face PBL group on 

the post-test of self-efficacy. Moreover, the 

online PBL group significantly outperformed the 

control group. Meanwhile, the face-to-face PBL 

group significantly outperformed the control 

group. 

 

Results on Classroom Anxiety 

The third research question explored the 

differences among the online PBL, face-to-face 

PBL, and conventional instruction groups in 

terms of classroom anxiety. A one-way ANCOVA 

was used to answer this question. Table 7 

summarizes the descriptive statistics. 

The main results of one-way ANCOVA (Table 8) 

suggested significant differences among the 

three groups’ means on the post-test of 

classroom anxiety (F (2, 86) = 16.68, p < .01, partial 

eta squared = .280, representing a large effect 

size).  

Post-hoc comparison tests (Table 9) 

indicated that all three comparisons resulted in 

significant paired differences with the control 

showing the highest level of classroom anxiety 

and the online PBL the lowest. 

 

Table 4: Descriptive Statistics for Self-efficacy 

Test Group N Pretest Mean Scores Posttest Mean Scores 

Pretest 

Online PBL 30 89.30 123.17 

Face-to-face PBL 30 80.83 86.93 

Control 30 81.10 70.53 

 

Table 5: Tests of between-Subjects Effects on Self-efficacy 

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Partial Eta 
Squared 

Pretest 27409.449 1 27409.449 64.937 .000 .430 

Group 31782.874 2 15891.437 37.649 .000 .467 

Error 36300.051 86 422.094    

Total 894781.000 90     

 

Table 6: Post-Hoc Comparisons on Self-Efficacy 

(I) Group (J) Group 
Mean Difference 

(I-J) 
Sig. 

95% Confidence Interval for Difference 

Lower Bound Upper Bound 

Online 
Face-to-face 29.456* .000 16.342 42.570 

Control 46.070* .000 32.965 59.174 

Face-to-face Control 16.613* .007 3.661 29.566 
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Table 7: Descriptive Statistics on Classroom Speaking Anxiety 

Test Group N Pretest Mean Scores Posttest Mean Scores 

Pretest 

Online PBL 30 92.07 70.43 

Face-to-face PBL 30 86.40 79.50 

Control 30 85.70 90.90 

 

Table 8: Tests of between-Subjects Effects on Classroom Speaking Anxiety 

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Partial Eta 
Squared 

Pretest 9443.395 1 9443.395 39.462 .000 .315 

Group 7984.219 2 3992.110 16.682 .000 .280 

Error 20580.172 86 239.304    

Total 616341.000 90     

 

Table 9: Post-hoc Comparisons on Classroom Speaking Anxiety 

(I) Group (J) Group 
Mean Difference 

(I-J) 
Sig. 

95% Confidence Interval for 
Difference 

Lower Bound Upper Bound 

Control 
Online 23.207* .000 13.397 33.018 

Face-to-face 11.701* .013 1.948 21.455 

Face-to-face Online 11.506* .016 1.707 21.305 

 

Discussion  

 

The present study sought to investigate the 

effects of the PBL approach on EFL learners’ 

WTC, self-efficacy, and classroom speaking 

anxiety. It was found that the EFL learners who 

participated in online and conventional PBL 

groups showed a higher rate of engagement in 

the classes compared to the control group. The 

results of the WTC questionnaire showed that 

learners in the PBL groups were more willing to 

communicate in class. This finding seems to be 

in line with the works of Delialioğlu [41], Lin 

[42], Mandeville et al. [43], (Sellnow and 

Ahlfeldt [45], and Yaghoubi [44]. 

According to Delialioğlu [41], the high rate 

of learners’ engagement in the PBL class is 

because of an active learning environment 

created by PBL. This statement is in line with the 

teacher’s observation in this study indicating 

the active participation of the learners in PBL 

classes, especially for the online PBL group. 

Mandeville et al. [43] argue that students’ high 

rate of WTC is primarily due to the nature of 

PBL, which makes learners more interested in 

verbally communicating with others through 

the application of target objectives. More 

comparable to the present research is the study 

conducted by Lin [42], who observed the 

effectiveness of PBL in promoting learners’ rate 

of engagement in the class. 

The results of the present study in terms of 

the students’ level of WTC also support the 

result reported by Yaghoubi [44]. He asserted 

that since the application of the PBL approach 

provides EFL learners with better critical 

thinking ability, it leads to the learners’ higher 

level of engagement in the PBL classes. The 

higher rate of WTC originate from the learners’ 

exploration and preparation of the possible 

answers to problems in PBL classes, particularly 

when solutions are supposed to be presented 

and discussed orally [45].  

It was also found that the learners who 

participated in the two PBL classes were more 

self-efficacious than those in the control group. 
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The students’ self-efficacy in the online PBL 

group exceeded that of both the face-to-face 

PBL and control groups. According to the 

findings, PBL creates a learning context where 

learners can develop their thinking and 

problem-solving skills. The implementation of 

PBL makes students ready to employ self-

regulated skills. It provides the students with a 

sense of self-efficacy in applying cognitive skills 

when challenging the proposed 

problem/scenarios [8]. Generally, the results of 

the self-efficacy questionnaire in the present 

research are mostly in line with other similar 

studies [7, 34, 47, 48].  

The learners’ higher level of self-efficacy is 

possibly due to the sense of autonomy resulting 

from the application of PBL. Mataka and 

Kowalske [34] concluded that the learners who 

attended PBL classes showed a higher level of 

self-efficacy, not just because they experienced 

learning by themselves but also because PBL 

made them more responsible for their learning 

and, as a result, autonomous learners. As 

discussed previously, the students in the online 

PBL group were more self-efficacious than 

those in the face-to-face PBL group. This result 

reinforces the findings of Alfares [53], who 

reported that the application of PBL 

accompanied by online learning platforms 

significantly affects learners’ problem-solving 

self-efficacy. Online PBL classes benefit 

learners’ learning and improve their social skills. 

On the other hand, although different 

researchers have reported the effectiveness of 

the PBL approach on students’ self-efficacy, 

Fesharaki et al. [54] claimed that any level of 

gained self-efficacy could possibly be due to the 

effective nature of education, not the employed 

methods such as PBL. 

It was also revealed that PBL increased 

students’ level of self-efficacy. This is possibly 

due to the fact that PBL creates situations 

similar to real-life contexts where students 

obtain the required skills and knowledge that 

they need in their target situations [7]. 

Accordingly, PBL helps learners keep their 

learning aligned with their learning objectives. 

Risnawati et al. [48] hold that students’ high 

level of self-efficacy in PBL classes is because 

PBL provides learners with creative thinking 

ability and a higher sense of self-efficacy. 

Additionally, Quang et al. [33] argue that the 

increased level of self-efficacy is due to the 

nature of PBL, which maximizes learners’ sense 

of responsibility for their learning about what to 

learn and why to learn; this is directly 

influenced by their future needs and 

professional life.  

As Maulidia et al. [47] pointed out, there is 

a direct relationship between students’ self-

efficacy and their creativity. This observation is 

also corroborated by the results of the present 

study. One of the researchers of this study who 

was in charge of offering the PBL classes, 

according to his observation, reported a 

considerable level of creativity shown by the 

learners in the PBL classes. The teacher believed 

that learners in both online and face-to-face 

PBL classes followed the teacher’s instructions 

to use the resources to find the possible 

solution to the scenarios. They also attempted 

other new ways and resources as they asked for 

the teacher’s confirmation of the usefulness of 

the recommended alternatives. It could be 

argued that learners in the PBL groups, more 

noticeably in the online PBL group, applied their 

own creativity and confidence in solving the 

scenarios as a result of the higher level of self-

efficacy compared with the control group.  

The findings of the present study also 

showed that the implementation of PBL could 

positively influence learners’ classroom anxiety. 

According to the results, learners in the control 

group had the highest level of classroom 

anxiety. Learners in the online PBL group had 

the lowest classroom anxiety level compared to 
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the face-to-face PBL and the control group. This 

improvement in the level of students’ anxiety is 

in line with other similar studies [21, 50]. (Fahmi 

et al. [55] believe that since learners in PBL are 

provided with more in-group or in-person 

engagement to find possible answers to 

problems/scenarios, they experience less 

speaking and classroom anxiety. This claim is 

possibly due to the fact that students’ 

collaboration, particularly their in-group 

discussion, provides them with a better 

readiness when they want to talk in public or in 

a class. Therefore, measures must be taken to 

minimize speaking and classroom anxiety. 

(Sutrisna and Artini [56] state that PBL 

instruction is beneficial to classroom anxiety 

reduction, and as a result, it helps learners to 

experience less anxiety in their speaking even 

out of the classroom. It is also believed that 

students in PBL classes directly and practically 

learn their needs in the prospective target 

situations [50]. This approach helps students to 

become more self-confident and confront 

target situations with a lower level of anxiety. In 

fact, learners attending PBL courses experience 

a lower level of anxiety and feel more self-

efficacious.  

Although the effectiveness of PBL 
instruction on reducing the level of anxiety was 
shown in this study and other studies 
mentioned earlier, (Jatisunda et al. [20] 
reported a different result. They argued that 
the PBL approach has no effects on decreasing 
students’ level of classroom anxiety. They even 
claimed that the PBL problems/scenarios could 
increase students’ level of anxiety. This means 
that learners attending PBL classes might find 
problems confusing and challenging.  
 

Conclusions  

 

The findings of the present study suggest that 

the PBL approach efficiently motivates learners 

to communicate and interact within the 

classroom context. The high level of willingness 

to communicate shown by the learners in the 

online PBL group rationalized the effectiveness 

of both PBL as a teaching approach and the 

online form of teaching as a medium of 

instruction. It should be noted that although the 

highest level of WTC was observed in the online 

PBL class, the students in the conventional PBL 

group also outperformed those in the control 

group. EFL learners’ WTC in the PBL groups 

showed learners’ active participation. It is, 

therefore, concluded that the PBL approach 

leads to the active involvement of EFL students, 

which seems necessary for optimal learning.  

Therefore, employing the PBL approach both 

encourages learners’ interaction within the 

context of the class and empowers them to 

practice the target language outside of the 

classroom context, by triggering the learners’ 

WTC.  

It was also realized that in both online and 

conventional PBL classes, students showed a 

significant level of self-efficacy compared to the 

control group. This means that PBL provided EFL 

learners with more engagement based on the 

group activities which were accompanied by 

more collaborative features when they 

participated in online PBL groups. Therefore, 

learners in the online and conventional PBL 

groups felt more self-determining and 

responsible for their learning as a result of 

feeling more comfortable in the learning 

environment. Accordingly, it can be concluded 

that the application of the PBL approach 

improves learners’ self-efficacy.  

EFL learners in the online and conventional 

PBL groups showed a lower level of classroom 

speaking anxiety compared to the ones in the 

control group. In other words, they were not 

afraid of talking in class, especially when 

discussing their solutions in the group or with 

the class. Hence, it can be concluded that PBL 

helps EFL learners feel less anxious about 
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speaking with others by practicing the target 

language. This seems to be due to the 

experiential aspect of PBL, when learners 

explore the solutions to the problem/scenario 

and discuss them with others, that forms an 

environment with a minimized classroom 

speaking anxiety. The lowest level of anxiety felt 

by the learners in the online PBL group is also 

indicative of the effectiveness of the PBL when 

offered online.  

The findings of this study can deepen 

language instructors’ insights with regard to the 

ideal environments for increasing students’ 

communicative skills by reproducing an 

authentic scenario/problem for students to 

deal with collaboratively. The knowledge of 

how PBL affects EFL learners’ anxiety, self-

efficacy and WTC can help teachers to resist the 

temptation to abandon using PBL because of its 

practical challenges. In addition, the findings of 

this study can encourage EFL students to more 

open and accepting towards PBL because they 

will realize that, despite the challenge of having 

to move away from the security of doing their 

routines, the method will eventually improve 

their learning by reducing their anxiety and 

boosting their self-efficacy and WTC. The 

findings can even have implications for 

materials developers; they can design materials 

that involve problem solving, and by so doing 

push both teachers and learners out of their 

routines and encourage them to engage with 

problem solving activities. 

However, the implementation of the PBL 

approach is not without its limitations. Given 

the fact that PBL is a relative newcomer in the 

field, training language instructors qualified in 

the implementation of PBL is of great necessity. 

Nonetheless, one of the limiting factors in the 

process of the present study was that it was 

conducted during the Covid-19 pandemic. As a 

result, gathering the participants for the 

placement tests and running the face-to-face 

PBL classes had to be done with the utmost 

protective measures. The participants of the 

present research were delimited to the EFL 

learners who voluntarily attended private 

English language institutes in Zahedan, Iran. The 

implementation of PBL was delimited 

particularly to the psychological factors 

including WTC, self-efficacy, and FLCAS; 

therefore, the results should not be generalized 

to other affective factors.  

Further studies need to address how the 

PBL approach conceivably impacts the 

psychometric factors touching learners’ rate of 

learning. Given the vital role of online platforms 

in offering online PBL classes, exploring the 

possible influential factors when using online or 

web-based platforms seems necessary for 

checking which platforms both influence 

learners’ psychological expectations and best fit 

into the framework of PBL in language teaching 

and learning. Moreover, investigating the 

effects of the PBL approach on other affective 

factors such as motivation, self-esteem, etc. 

accompanied by other language skills i.e., 

writing, reading, and listening are areas worth 

delving into.  
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Background and Objectives: Technology has been hugely integrated into foreign language classrooms and 
teachers are expected to take a proper position toward using it. Aside from extrinsic factors such as time, 
equipment, and training, there are also intrinsic factors residing within the teachers like beliefs, teaching 
experience, and willingness to use technology that can predict their perceptions toward integrating 
technology in the class. The latter seems to be the reason why teachers do not pay due attention to 
effectively integrating technology into their practice which is still insufficiently explored. This study aims 
to investigate the relationship between teachers’ professional identity and their perceptions toward 
Information and Communication Technologies (ICTs) among Iranian EFL teachers and the practices, 
challenges, and solutions they consider. 
Materials and Methods: In this mixed-methods research, out of all Iranian EFL teachers working in 
universities, language institutes, and schools, 174 were selected using convenience sampling. In the 
quantitative phase, the participants completed two questionnaires, i.e., Teachers’ Professional Identity 
and Perceptions toward using ICTs. In the qualitative phase, 39 teachers with high levels of perceptions 
toward using ICTs who were selected to adopt purposeful sampling answered a structured interview. A 
standard multiple linear regression and frequency analysis were conducted to analyze the data in the 
quantitative and qualitative phases, respectively.     
Findings: The results of standard multiple linear regression revealed that professional identity is a strong 
predictor of ICT use. Teaching experience, however, is not a determiner in this respect. Also, the result of 
the triangulation of the data from the survey and the interview showed no corroboration. The qualitative 
data analysis also indicated several common technological practices of teachers in their classrooms. The 
teachers’ major challenges were categorized as teacher-related (e.g., lack of ICT literacy and professional 
training; lack of self-confidence and confronting technical difficulties; difficulty in class time management; 
and preparing technology-based materials), learner-related (e.g., lack of knowledge and being unfamiliar 
with ICTs; technology as a source of distraction; lack of interest in using technology and cooperation), and 
institution-related (e.g., weak internet connection; the unfamiliarity of the managers with the concept 
and denial of advantages of technology; their unsupportive behavior; traditional educational systems and 
policies; and lack of budget, facilities and equipment). They further suggested some solutions to address 
the technology-integration issues. They were three types: Solutions that can be handled by the teachers 
(e.g., increasing their own technological knowledge; being more disciplined, organized, patient, and self-
confident; dedicating enough time and attention to their students’ needs and selecting appropriate 
technologies for learners with differing learning styles, age, and interests; and supporting each other in 
handling technical difficulties). Other solutions can be managed by the institutions (e.g., providing up-to-
date facilities and technological tools; holding training courses, workshops, and seminars to increase 
technological literacy; encouraging and supporting teachers in applying technologies and being 
innovative). Some other solutions offered by teachers can be addressed by policymakers (e.g., allocating 
the budget to the institutes and educational centers to provide appropriate technological equipment and 
high-speed broadband Wi-Fi). 
Conclusions: The results of this study clearly demonstrated that high professional identity with all its 
components (i.e., subject matter, pedagogical, didactic) can positively influence the application of 
technology in class. Out of these three, teachers’ didactical expertise showed a more significant role. This 
implies that managers and directors of study, besides equipping the educational centers and facilitating 
access to technology in class, are expected to provide teachers with pre-service and in-service training 
courses to empower them to be experts in teaching skills and strategies. Raising teachers’ awareness 
about other aspects of professional teachers such as professional ethics/values and their knowledge base 
is also recommended. These challenges did not very much contradict those that resulted in similar studies 
in other parts of the world. Despite these problems, teachers continue practicing technology in their 
classes using a variety of ways like using software and applications, gadgets and tech tools, and the 
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internet as the major source of any technology-integrated activity. The results of this study could be more 
generalizable if more volunteers from all around the country took part in it.  

 

 

COPYRIGHTS  
© 2024 The Author(s).  This is an open-access article distributed under the terms and conditions of the Creative Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0) (https://creativecommons.org/licenses/by-nc/4.0/)   

 

 
NUMBER OF TABLES 

5 

 
NUMBER OF FIGURES 

0 

 
NUMBER OF REFERENCES 

76 

 

 پژوهشی مقاله  

اطلاعات و ا تباطات:    یکننده اس فااهه از فناو ینیبشیپ  به عنوان  یس یمعلمان زبان انگل یاحرفه  تیهو

 ها حل اه  و هاچالشکا برهها،  

 1سیاو ی زهره  ،3،2*،محمدی مجفبی،  1،3مریم ضرابی

    گروه زبان انگلیسی، دانشکده ادبیات و علوم انسانی، واحد علوم و تحقیقات، دانشگاه آزاد اسلامی، تهران، ایران 1
 واحد تهران غرب، دانشگاه آزاد اسلامی، تهران، ایران  گروه زبان انگلیسی، دانشکده علوم انسانی، 2
 گروه زبان انگلیسی، مرکز تحقیقات زبان شناسی کاربردی، واحد رودهن، دانشگاه آزاد اسلامی، تهران، ایران  3

 

 چکیده   

 

 1402مرداد  28تاریخ دریافت: 

 1402مهر  1: تاریخ داوری

 1402مهر  22اصلاح: تاریخ 

 1402آذر  04پذیرش: تاریخ 

 

 

 واژگان کلیدی:
 هویت حرفه ای

 فناوری اطلاعات و ارتباطات  

 ی فناوری اطلاعات و ارتباطات هاچالش 

 ادراک معلمان

 یآموزش عملکرد

 

 
 نویسنده مسئول * 

 mojtabamohammadi@gmail.com  
 021-22612830 

 

رود  شددده اسددت و ان مار می  واردهای خارجی  های درس زبانتا حد زیادی در کلاس  یفناور اهداف:پیش ینه و  

و    زاتیمانند زمان، تجه  یرون یعوامل ب علاوه بر  موضدددن مناسدددبی اتناذ کنند  در اسددد هاده از آن  معلمان ب وانند  

ها    آنتواند اسد هاده    یمعلمان م  یفناور زبه اسد هاده ا  لیو تما  سیمانند باورها، تجربه تدر  یآموزش، عوامل درون 

معلمان  عدم توجه کافی  بر   یلید دلنتوان   یمعوامل درونی رسدد   یکند  به نمر مرا پیش بینی در کلاس    یاز فناور

  ن یقرار نگرف ه اسددت  ا  یمورد بررسدد  یاندازه کاف  بهمسددئله هنوز    نی  ادنباشدد  سیدر تدر  یبه ادغام مؤثر فناور

  یو ارتباطات یاطلاعات یهایها از کاربرد فناورمعلمان و درک آن یاحرفه  تیهو نیرابطه ب   یپژوهش با هدف بررس

   .ها است، انجام شده استکه مدنمر آن  ییهاحلها و راهچالش  ها،وهیو ش  یسیزبان انگل  یران یمعلمان ا  نیدر ب 

ها، موسددسددات زبان و  شدداغل در دانشددگاه  یسددیمعلمان زبان انگل یتمام  نی، از ب من لطپژوهش    نیدر ا :ها وش

شدرکت کنندگان دو پرسدشدنامه    ،یدر دسد رس ان ناب شددند  در مرحله کمّ  یریگنهر به روش نمونه 174مدارس،  

کردند  در مرحله    لیاطلاعات و ارتباطات را تکم یمعلمان و پرسددشددنامه درک اسدد هاده از فناور  یحرفه ا  تیهو

  یریاطلاعات و ارتباطات در کلاس داش ند با روش نمونه گ  یدر اس هاده از فناور  ییمعلم که سطح بالا  39 ،یهیک

داده ها روش    لیو تحل  هیتجز  یپاسددخ دادند  برا  اف هیهدفمند ان ناب شدددند وبه سددئوالات مهدداحبه سدداخ ار

 .انجام شد یهیو ک  یدر فاز کمّ بیبه ترت  یفراوان  لیو تحل  داردچندگانه اس ان   یخط  ونیرگرس

اس هاده    یبرا  یقو  کنندهینیب شیپ  یاحرفه  تی چندگانه اس اندارد نشان داد که هو  یخط  ونیرگرس  جین ا   ها:یاف ه

  جه ی  ن ندارد ی نقش  نه یزم ن یدر ا   س یحال، مشنص شد که تجربه تدر   نی اطلاعات و ارتباطات است  با ا  ی از فناور

م داول    وه یش  ن یچند   ، یهیک  یهانشان نداد  به علاوه، داده  یحاصل از پرسشنامه و مهاحبه مشابه   یهاداده  یبررس

  یهاکه در دو دس ه ابزارها و برنامه  دهدیدرسشان نشان م  یهامعلمان را در کلاس  یاز سو  یآوراس هاده از فن

  / صدا)ضبط    یبر فناور  یمب ن  یآموزش   یها  تیپروژک ور،    ( و فعال  دئویو  ،یاچند رسانه  ی)مانند ابزارها  یآموزش

شود: چالش  یم میبه سه گروه تقس ز یعمده معلمان ن  ی ها  چالششوندیم  یبند   ( طبقه ، یاانهی را یهایباز لم،یف

عدم اع ماد به نهس،    (،   ،یااطلاعات و ارتباطات و آموزش حرفه  یفقدان سواد فناور  ریمرتبط با معلم )نم  یها

با    یچالش ها ناآشنا   ی)مانند عدم آگاه  رندهیادگیمرتبط    یاطلاعات و ارتباطات،   ( و چالش ها  یبا فناور  ییو 

نهادها با  ا   یرسم  ی مرتبط  به  اتهال  نه  رانیمد   ییناآشنا   ن رنت، ی)ضعف  و  مههوم  رف ار    ی فناور  ی ایمزا   ی با  و 

شدند:   یبند طبقهسه دس ه    درشد که    شنهادیها پچالش  نی رفن ا  یبرا  ییها راه حل  نیآنها،   (  همچن  ی یرحمایغ

مسئول  یی ها حلراه )افزا   ت یکه  است  معلمان  برعهده  فن  ش یانجامش  سازمان  ی دانش  نمم،  ارتقاء    ، یدهمعلمان، 

https://creativecommons.org/licenses/by-nc/4.0/
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کاف  ییبایشک توجه  نهس،  به  ن   ی واع ماد  راهدانش  یریادگی   ی هاو سبک  ازهایبه  )ارائه    گر ید   یهاحلآموزان،   (  

از    گر ید  ی است  برخ  ی   ( بر عهده مؤسسات آموزش،یآموزش  ی هادوره  یروز، برگزار به  یآورفن  ی امکانات و ابزارها

مؤسسات و   ی بودجه برا صی) تنه  ردیمورد توجه قانون گذاران قرار گ دی معلمان با ی ارائه شده از سو یهاراه حل

 .مناسب،    ( یفَناور  زاتیتجه د یخر  ی برا  یمراکز آموزش

به وضوح نشان داد که هو  نی ا  جین ا    گیری:نفیجه تنهص در  آن )  ی تمام مولهه ها  وبالا    یحرفه ا  تی مطالعه 

 مثب ی  ریدر کلاس تأث  ی تواند بر کاربرد فناور  ی ( متنهص در تدریس  ،یآموزش تنهص در ارزش آفرینی  موضوع،  

  رانی از آن است که از مد  یامر حاک  نی را نشان داد  ا  ی نقش مهم ر  در تدریستنهص  سه،    ن یا   ن یبگذارد  از ب 

برگزاری  در کلاس،    یبه فناور  یدس رس  لیو تسه  یمراکز آموزش  زیرود علاوه بر تجه  یان مار م  یآموزش امکان 

  یراهبردهاتا آنان را در مهارت ها و د نفراهم کن  زیاز خدمت و ضمن خدمت معلمان را ن  شیپ ی آموزش ی دوره ها

  یهاارزشیا    اخلاقنمیر   انمعلمای حرفه  یجنبه ها  ریسا  دمعلمان در مور یآگاه شی توانمند سازند  افزا یآموزش

بنیه علمی آو    یاحرفه  ن تقویت  با چالشچالش  نی شود  ا  ی م  هیتوص  زینها  به مطالعات    یی هاها چندان  که منجر 

من لف مانند    یهامشکلات، معلمان با اس هاده از روش  نی ا  رغمینقاط جهان شد، تناقض نداشت  عل  ری مشابه در سا

به    ، انهفناور  تیهر فعال  ی به عنوان منبن اصل ن رنتیو ا  یفناور  یابزارها  ،یکاربرد   ی هاافزارها و برنامهاس هاده از نرم

از محدودیت های این مطالعه می توان به این نک ه اشاره کرد     دهندیخود ادامه م  یهادر کلاس  یفناور  ن یتمر

ی  ری پذمیتعم  ست قدرت توان یمطالعه م  ن یا   جی ، ن ا می کردنداز سراسر کشور در آن شرکت    یش ریاگر داوطلبان ب که  

 باشد  بیش ری داش ه  

Introduction 

 

We have always been involved in (re)shaping a 

self on the way to make our dreams come true. 

This attempt has its own influence on different 

aspects of our life. Therefore, our identity 

guides us to set goals, define objectives, and 

demonstrate the route to take [1]. As Beijaard 

et al. asserted, “identity is not something one 

has, but something that develops during one’s 

whole life” [2, p. 107]; therefore, the process of 

developing one’s identity takes time and 

experience of encountering various situations 

[3].  

Teachers’ professional identity, as one 

aspect of identity, deals with the pedagogical, 

social, cultural, and political contexts of the 

teachers. Scholars believe that most of the 

teachers' practices in the classes, from the 

decisions they make to the methods and 

techniques they adopt, and their rapport with 

the learners are part of the teachers' 

professional identity [2] [4]. According to Lai 

and Jin [5], one of the areas in which 

professional identity (PI) may play an important 

role is related to teachers’ perception of and 

integration of technology for pedagogical 

purposes. Different aspects of teachers’ 

professional identity may affect differently on 

teachers’ approaches toward the integration of 

technology.   

The adoption of Information and 

Communication Technologies (ICTs) has 

recently attracted the attention and interests of 

many teachers and educators since their role in 

the process of teaching and learning has been 

confirmed as beneficial [5-13]. EFL teachers are 

no exception. There are a number of benefits to 

the use of ICTs in language classrooms: 

fostering the visualization of abstract ideas [14], 

enhancing motivation, and self-confidence for 

the students [15], developing students’ 

academic achievement [16], and establishing 

collaborative activities using ICTs [17]. 

However, the review of several research related 

to the integration of ICTs in the classroom 

context showed that there are not unanimous 

results in terms of the attitude and perception 

of the teachers’ tendency to use technology in 

the classroom. The research indicated that 

generally teachers had either high perceptions 

toward the adoption of ICTs [18-21] or 

moderate level perceptions of it [22]. In terms 

of practical integration of technology into the 
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classroom, nevertheless, the literature shows 

that teachers do not usually integrate it into 

their teaching effectively [18][21-24]. 

Furthermore, other scholars [25][5] have 

underlined that a beneficial online learning 

environment that promotes professional 

identity requires "knowledge of both the 

affordances of pedagogies and technologies 

and of the nature of professional identity" [25, 

p. 424].  

Research also revealed that there are two 

factors affecting the use of technology in 

language classrooms: extrinsic and intrinsic 

factors. The former refers to school climate and 

culture and all the available resources like 

training courses, educational planning, and 

technological equipment [5] [26-28]. The latter, 

however, includes the beliefs and value systems 

of the teachers about teaching, learning, digital 

literacy, and self-efficacy beliefs about 

technology use [5] [29-31]. One of the barriers 

to the development of teachers in extrinsic 

factors (e.g., the supply and adoption of 

technology), as mentioned by [5], is related to 

intrinsic factors (e.g., their belief or professional 

identity). In other words, teachers’ perception 

of ICTs is believed to be related to their beliefs 

and perceptions about language learning and 

identity in the context of their profession.  

The facilitating and motivating role of 

technology integration in the educational 

process has triggered most teachers around the 

world to try to adopt them in their classes. 

However, there are still teachers who are not 

willing to integrate it into their teaching due to 

some barriers that prevent them from 

benefiting from the affordances of technology 

in their classes. According to Lai and Jin [5], one 

major reason behind teachers’ (un)integration 

of technology may lie in the teachers’ 

professional beliefs and identity. It seems 

worthwhile to investigate how these two 

variables are correlated and examine the 

barriers in order to encourage teachers to 

adopt and integrate technology into their 

pedagogical practices.  

This study is conducted with the purpose of 

examining whether the components of 

professional identity can predict Iranian EFL 

teachers’ perception of ICT. It further aims to 

investigate whether teaching experience has 

any effects on teachers’ use of ICT. Moreover, 

the common technology-integrated practices, 

challenges, and solutions of Iranian EFL 

teachers are explored thoroughly. 

To fulfill the above purposes, the following 

research questions were guided in this study: 

o Do different components of Iranian EFL 

teachers’ professional identity predict their 

perception toward ICTs? 

o Does teaching experience have any 

significant effect on teachers’ perceptions 

toward ICT?  

o How do the teachers’ use of ICT corroborate 

with how they perceive themselves as ICT 

users?  

o What are the common technology-integrated 

practices among Iranian EFL teachers? 

o What are the common technology-integrated 

challenges and solutions proposed by    

Iranian EFL teachers? 
 

Review of the Related Literature 

Teachers’ Professional Identity 

 

Literature has witnessed a few theoretical 

frameworks to measure the professional 

identity of teachers. Hanna et al. [32, p. 8] 

investigating the quantitative measurement 

instruments reported that scholars have 

adopted such theories as “Erikson’s Theory of 

identity development [33]; Bourdieu’s theory of 

social capital [34]; and the expectancy-value 

theory [35]”. The instruments by Beijaard et al. 

[2] and Lamote and Engels [36] are claimed to 

be inspired by the theoretical works of Bromme 
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[37] and Puurula and Löfström [38], 

respectively.  

These theoretical issues viewed and 

defined professional identity differently. 

According to Beijaard et al., teachers’ PI is a 

combination of “the teacher as a subject matter 

expert, the teacher as a pedagogical expert, and 

the teacher as a didactical expert” [2, p. 750]. 

Pennington considered teacher identity as “a 

construct, mental image or model of what 

'being a teacher' means that guides teachers’ 

practices as they aim to enact 'being a teacher' 

through specific acts of teacher identity” [39, p. 

17]. More recently, identity is considered as a 

dynamic concept that is affected under 

different circumstances. Identity is a dynamic 

phenomenon that is constantly evolving rather 

than being stable [40]. Richardson and Watt 

also regard identity as “an elusive dynamic and 

multidimensional construct that changes shape 

depending on the theoretical lens through 

which it is observed” [41, p. 38]. When 

professional identity is studied within the 

pedagogical contexts, teachers are the first 

agents to consider. Considering teaching as a 

socially constructed activity [42], it is of no 

surprise that teacher identity is, according to 

Bakhtin [43], an ongoing process of relationship 

between teacher and others. That is why Lasky 

defined teacher professional identity as “how 

teachers define themselves to themselves and 

to others” [44, p. 901]. Alsup [45] even finds an 

interplay between the characteristics of good 

teachers and their identity development. 

Meihami and Werbinska [46] also investigated 

the role of action research to enhance teachers’ 

professional identity. With the changes in the 

ecosystem of teaching and the considerable 

integration of technology, the need for teachers 

to adapt themselves and their teaching 

practices to these changes emerges. This can 

lead to changes to the identity they have 

already established. Teachers, as Valentyn [47] 

asserts, tune into technological development in 

their teaching practices and take different roles 

as mentors, coaches, supporters, guides, and 

motivators which can help develop the 

teachers’ identity.     

 

Information and Communication Technologies 

(ICTs) 

ICT is usually used with the words, ‘computer’ 

and ‘technology’; but the terms ‘digital 

technology’ or ‘Web 2.0’ coined by Ertmer et al. 

[48] and Sadaf, et al. [49] can be the best 

representative of it. Toomey as cited in Lloyd 

[50] defined ICTs from the teaching and learning 

aspect as different technologies including 

hardware, software applications, and 

connectivity that are used to access, gather, 

manipulate, present, and communicate 

information. The significance of ICT is that it 

integrates multimedia, communication, and 

computer-based technologies considering their 

dynamicity and increasing usage.  

Studies on ICTs are of several types. Some are in 

relation to the integration of ICT with education 

and its effectiveness [51-54] and some others 

have been conducted to identify teachers’ 

perceptions of and beliefs about using ICTs [55] 

[6-8], [10-11][13], the majority of them 

revealed both positive impacts and perceptions 

toward ICTs integration. Also, there are other 

correlational studies that have focused on the 

relationship between teachers’ beliefs about 

ICT integration and other variables like their 

pedagogical beliefs [48] [56-58] indicating a 

mutual relationship between teachers’ 

pedagogical beliefs and their use of technology. 

Regarding the effect of teachers’ years of 

experience, their gender, age, and prior 

technology training, different studies have been 

performed indicating contradictory findings. 

For example, Lam [7] found that all the above-

mentioned variables do not affect teachers’ use 

of technology. Also, Yang and Huang [13] 
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reported a positive relationship between 

technology-integrated teaching activities, 

teachers’ prior technology training, and the 

school context, while less experienced teachers 

showed more interest in using technology in 

their classes. In addition, Korthagen [59] found 

that experience had a reverse effect on 

teachers’ willingness to use ICT tools. In another 

study, Rahimi and Yadollahi [54] indicated a 

negative correlation between using ICTs and 

teachers’ experience, age, and computer 

anxiety, and a positive one with academic 

degrees, and computer literacy and ownership, 

while gender and attitude showed no effect on 

integrating ICTs. Chung [55] found a strong 

correlation between teachers’ beliefs in 

implementing technology and their 

technological training, proficiency, and context; 

however, regarding teaching experience and 

age, results were varied. Moreover, Karakaya’s 

study [51] revealed no significant impact of age 

and gender while academic degrees and 

teaching experience had a strong effect. In 

contrast, Scrimshaw [60] found that gender 

affects teachers’ ICT integration as male 

teachers use technology more than females.  

In addition, some major challenges in using 

ICTs by teachers were reported to be the lack of 

access to ICT tools and technological training 

[61-62], lack of teachers’ confidence and 

technological skills [63], large classrooms, lack 

of technical support and ICT skills of both 

teachers and learners, and teachers’ 

conservative attitudes toward using ICTs [64], 

and most importantly, lack of teachers’ enough 

time to cover the syllabus was considered as an 

important issue [65]. Furthermore, the 

intended ICT tool that was mostly used by 

teachers was PowerPoint while utilizing other 

tools varied from teacher to teacher. Al-Senaidi 

et al. [65], in support of Ertmer [66], and 

Snoeyink and Ertmer [67], identified two types 

of barriers: external, such as lack of technology 

access, resources, and support, and internal 

barriers like teachers’ conservativeness, lack of 

confidence and knowledge about using 

technology. They believed that most teachers 

are not ready to accept and implement 

technological tools and do not have enough 

awareness of the benefits of ICTs. Additionally, 

based on ICT barriers’ categorization by Veen 

[68], researchers categorized these barriers into 

two levels of individual (e.g., lack of time, 

access, and technology use training) and 

institutional (e.g., traditional type of teaching, 

lack of time, and understanding the benefits of 

technology). In another study by Groff and 

Mouza [69], ICT barriers were categorized into 

the Context (e.g., school), Innovator (e.g., 

teacher), Innovation (e.g., project), and 

Operator (e.g., student) suggesting that training 

teachers to implement ICT and both peer and 

institution support can be effective in resolving 

these barriers. 

Literature reveals that most of the studies have 

just focused on one aspect of ICTs like the 

effectiveness of utilizing ICTs, ICT integration 

barriers, benefits of using ICTs, and teachers’ 

perceptions and beliefs about the use of ICTs. 

Few studies have explored the relationship 

between perceptions toward ICTs and other 

variables [57-58]. More specifically, there is 

little literature to deal with teachers’ identity, 

as instances of intrinsic factors, in the 

development of the perception of the teachers 

toward the adoption of ICTs as an extrinsic 

factor in language classes effectively. 

Moreover, there is a paucity of research [54] 

regarding how teachers utilize ICTs effectively 

in their classes, the problems they often face 

while trying to integrate technology into their 

practices, and providing solutions or strategies 

to handle the existing challenges in the context 

of Iran. In addition, there are contradictory 

findings in different studies exploring the effect 

of variables such as teachers’ years of 
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experience on their perceptions toward using 

ICTs and therefore further research is needed in 

this area as well. 

To fill the above-mentioned gaps, this study 

aims to examine whether the components of 

EFL teachers’ professional identity are 

correlated with their perception toward ICTs 

and to investigate if teachers’ experience has 

any effects on their perceptions toward the use 

of ICT. It further explores the common 

technology-integrated practices, challenges, 

and solutions, and whether and how Iranian EFL 

teachers integrate these practices into their 

pedagogical context. 

 

Method 

 

Participants 

174 Iranian EFL teachers at universities, 

institutes, and schools were the participants of 

this study. According to Freeman’s [70] 

definition of the level of experience, they were 

divided into novice (less than three years) and 

experienced (five or more years). They were 

from different age groups from 20 to above 40 

years including 108 female (62%) and 66 male 

(38%) participants. For the quantitative phase 

of the study (administering the questionnaires), 

teachers were selected based on a convenience 

sampling method out of those who volunteered 

to take part in the study. This sampling method 

was adopted since we aspired to collect data 

from larger sample of teachers. Moreover, 

selecting the samples voluntarily can enhance 

quality and the originality of the data and the 

result. For the qualitative phase, the 

participants answered an online structured 

written interview regarding their practices and 

challenges of technology integration and 

suggested some solutions.   

 

Instruments 

Teachers’ Professional Identity Inventory 

The instrument, developed by Beijaard et al. [2], 

was used to measure the teachers’ perception 

of their professional identity. The questionnaire 

encompasses the features of teachers as being 

experts in three fields: subject matter - “a 

teacher's professional knowledge base” [2, p. 

751], pedagogical – “the ethical and moral 

features of the teaching profession” [2, p. 751], 

and didactic - the planning, execution, and 

evaluation of lessons” [2, p. 752]. The responses 

to this 14-item questionnaire are on a Likert 

scale ranging from strongly agree to strongly 

disagree. Cronbach’s alpha showed the 

reliability index of the instrument as 0.8. 
 

Perceptions towards ICTs Scale 

Developed by Baş et al. [71], the Perceptions 

toward ICTs Scale measures EFL teachers’ 

perception toward the adoption of information 

and communication technologies in their 

teaching-learning process. The survey has 25 

items, and the teachers respond by choosing 

one of the choices from strongly agree to 

strongly disagree. The construct includes three 

components of attitudes, usage, and belief. The 

reliability index was calculated as 0.9 using 

Cronbach’s alpha.  
 

The online interview 

This was a four-item structured interview being 

held online in written mode. This type of 

interview was adopted as we were constrained 

in terms of the accessibility of the participants 

and for the straightforward and efficient 

analysis of the data, although it limited the 

number of questions and reduced the depth of 

the answers. The first interview question was 

asked to triangulate the responses collected 

using the questionnaires. While the second 

question asked the technological practices that 

teachers with high ICT perception used in their 
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classes, the third and the fourth questions 

respectively inquired about the challenges and 

the related solutions in adopting technology. 

 
Procedure 

To collect the data, an online call was shared for 

participants in different EFL teachers’ groups 

for those who were interested to participate in 

the study. For those EFL teachers who did not 

have access to social media, the two 

questionnaires were administered in person.  

In the quantitative phase, the questionnaires 

were used to investigate the relationship 

between teachers’ professional identity and 

their perception of using technology in their 

classes. The data gathered in this phase were 

analyzed statistically using SPSS. To triangulate 

the data, in the qualitative part of the study, all 

participants were asked to answer the first 

question of the interview. However, those 

participants who scored high on the ICT scale 

were invited to answer the second, third, and 

fourth interview questions to explore their 

practices, challenges, and solutions to adopting 

technology.  

 

Design 

This study is an explanatory sequential mixed-

methods research. Based on Creswell and Clark 

[72], in this type of research the purpose is to 

use “a qualitative strand to explain initial 

quantitative results” [72, p.133]. In the 

quantitative phase, two questionnaires were 

administered to find out if teachers’ 

professional identity is correlated with their 

perceptions toward ICTs. In the qualitative 

phase, an online structured interview was used 

to measure the teaching practices using 

technology, and the challenges and solutions of 

integrating ICT in the process of language 

teaching.   

Results and Findings 

 

To answer the first research question, a 

standard multiple linear regression was 

conducted, and the teachers’ professional 

identity components, that is, subject matter 

field, didactical field, and pedagogical field were 

entered into a regression model to investigate 

whether they could predict teachers’ ICT use 

(Mean = 99.47, SD = 13.015). Table 2 shows the 

descriptive statistics of the predictors (i.e., 

subject matter field, didactical field, and 

pedagogical field) and the criterion variable 

(i.e., use of ICT) in the regression model.  

The required statistical assumptions for 

conducting multiple regression were evaluated 

and the results showed no violations of 

normality, linearity, and homogeneity of 

variance of residuals. The Durbin-Watson test 

of autocorrelation of residuals indicated their 

independence (it is between 1.5 and 2.5, see 

Table 4). Likewise, there was no collinearity in 

the data with the condition index lower than 15 

(see Table 1), as recommended by Tabachnick 

and Fidell [73]. Also, all the VIF estimates were 

less than the recommended value of 10 and 

there was no sign of multicollinearity. 

Moreover, all the skewness and kurtosis 

measures were between -2 and +2, so the 

normality assumption was met. 

Table 4 and Table 5 show that R is 

significantly different from zero, F (3,169) = 992, 

p = .00, and R2 at 0.946, demonstrating the 

significance of this regression model. The 

adjusted R2 value of 0.945 indicates that 94% of 

the variability in teacher professional identity is 

predicted by subject matter, didactical and 

pedagogical field. This reveals that teacher 

professional identity, as a whole, predicts 94% 

of the variance in teachers’ perception of ICT. 

As can be seen in Table 5, the subject 

matter field (B = 2.1, S.E = 0.13, β = .35, t = 

16.27,                p =.00), didactical field (B = 1.7, 
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S.E = 0.11, β =  0.4, t = 15.79,  p = .00)  and 

pedagogical field      (B = 2, S.E = 0.12, β =  0.387, 

t = 15.9,  p = .00) all are found to be the 

significant predictors of teacher perception of 

ICTs. In addition, the Standardized Coefficient 

reveals that, among the components of 

professional identity, the didactical field has the 

strongest relationship with the teachers’ use of 

ICT.  

To answer the second research question, 

that is, whether teaching experience had any 

significant effect on teachers’ perception of ICT, 

the scores of both novice and experienced 

teachers on the Perceptions toward ICTs Scale 

were examined based on their frequency. The 

teachers whose total scores on the ICT scale 

were at the percentile value of 70 and above 

and teachers with the percentile value of 19 and 

below were considered as high and low ICT 

users respectively. It was revealed that from 

124 experienced teachers only 30 (24%) had 

high and 18 (15%) had low perception toward 

using ICT. Moreover, from 50 novice teachers, 9 

(18%) gained high scores and 16 others (32%) 

scored low on this questionnaire. Totally, most 

of the participants gained medium scores (60%) 

from the ICT questionnaire, irrespective of 

whether they are experienced or novice. As a 

result, teaching experience cannot be the only 

determiner of teachers’ technology integration.
 

 

Table 1: Collinearity diagnostics 

Model Dimension Eigenvalue 
Condition 

Index 

Variance Proportions 

(Constant) 
Subject 

Matter field 

Didactical 

field 

Pedagogical 

field 

1 

1 3.974 1.000 .00 .00 .00 .00 

2 .012 18.396 .29 .10 .00 .62 

3 .009 20.873 .46 .83 .01 .01 

4 .005 29.010 .24 .07 .99 .37 

 

Table 2: The descriptive statistics of predictor and criterion variables in regression equation 

 
N Min Max Mean 

Std. 

Deviation 
Skewness Kurtosis 

     Statistic Std. Error Statistic Std. Error 

ICT's 174 60 125 99.47 13.015 -.044 .184 -.307 .366 

Subject-Matter 174 9 20 15.49 2.120 -.123 .184 -.232 .366 

Didactical 174 18 30 24.99 2.916 .092 .184 -.659 .366 

Pedagogical 174 9 20 15.95 2.429 -.123 .184 -.227 .366 

Valid N (listwise) 174         
 

Table 3: Test of significance of regression equation 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 26249.465 3 8749.822 992.897 .000 

Residual 1489.298 169 8.812   

Total 27738.763 172    

 

Table 4: Test of independence of residuals of simple regression analysis 

Mode

l 
R 

R 

Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics Durbin-

Watson R Square Change F Change df1 df2 Sig. F Change 

1 .973 .946 .945 2.969 .946 992.897 3 169 .000 1.969 
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Table 5: Regression coefficients of regression analysis 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients 
  Collinearity Statistics 

B Std. Error Beta t Sig. Tolerance VIF 

1 

(Constant) -9.953 2.081  -4.783 .000   

Subject Matter field 2.132 .131 .356 16.276 .000 .666 1.502 

Didactical field 1.772 .112 .406 15.799 .000 .481 2.077 

Pedagogical field 2.021 .127 .387 15.903 .000 .535 1.869 

 

 

In the qualitative phase, to answer the third 

research question, the results of teachers’ ICT 

scale were triangulated with the results of the 

first interview question inquiring whether they 

perceive themselves as high or low technology 

users in the class. Results revealed that 42% 

(n=39) of the teachers were high ICT users and 

47% (n=34) were low technology users. 

Furthermore, the teachers’ responses to the 

first interview item were also analyzed. Out of 

174 who participate in the study, 10% (n=17) 

remain the first item of the interview 

unanswered, 54% (n=85) considered 

themselves as high users of technology, and 

21% (n=33) perceived themselves as low. As can 

be seen above, while the percentage of high 

and low users of ICT were rather equal on the 

scale, the number of teachers who perceive 

themselves as high users of ICT in the interview, 

was significantly more than those who perceive 

themselves as low users. This shows that the 

results are not well corroborated.  

The fourth research question inquiries about 

the common practices of EFL teachers. Content 

analysis was used to extract the most frequent 

content and report it. First, all the answers were 

saved in the form of a written corpus. The 

researcher, then, scanned all the answers and 

counted the instances of the teaching practices 

presented by those interviewees who 

acknowledged the use of technology in their 

classes. The answers were tabulated along with 

the frequency and the related percentage to be 

analyzed. The results indicated that the most 

common representation of integrating 

technology that Iranian EFL teachers adopt in 

their classes were classified under two 

categories of educational gadgets and 

applications, and technology-based educational 

activities. The educational gadgets that the 

teachers most commonly used were 

multimedia, cellphones, Over-Head Projector 

(OHP), laptops and computer devices, and 

interactive whiteboards; while the applications 

they mainly applied in their classes were 

PowerPoint, social media (e.g., Instagram, 

YouTube, Telegram, Email, … ), pdf, and less 

commonly used applications were automated 

feedback tools, Adobe Connect, Grammarly, 

online dictionaries, Kahoot, Padlet, Dojo, Word 

wall, AI Apps (e.g., interactive bots), and Chat 

GPT. The technology-based educational 

activities teachers referred to were recording 

audio/videos, gaming, using songs and pictures, 

searching online, digital storytelling, 

vodcasting, podcasting, doing exercises and 

quizzes, and translating. 

The fifth research question was 

investigated analyzing the corpus of answers to 

the online interview. The content analysis was 

adopted to analyze the data as well. The 

question asked about the challenges and 

suggested solutions for integrating technology 

into their classes. The challenges were 

categorized into three types: learner-related, 

teacher-related, and institution-related 

challenges. The major teacher-related 

challenges were related to teachers’ lack of ICT 
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literacy, training, and lack of self-confidence 

when confronting technical difficulties in their 

classes. Moreover, most teachers have 

problems in managing their time to “make a 

balance between using technology in class and 

covering students’ textbooks” thoroughly. Also, 

preparing technology-based materials 

necessitates a great amount of time and energy 

and can be a burden for teachers. Some 

asserted that it “may disrupt the flow of a 

lesson and also may cause frustration for both 

teachers and students”. Additionally, some 

teachers acknowledged that “managing and 

controlling the classes including heterogeneous 

students [with respect to their degree of 

interest and familiarity with technology] is not 

an easy task to do”. The learner-related 

challenges as reported by teachers contained 

their lack of knowledge and being unfamiliar 

with ICTs, specifically adult learners. Some 

others mentioned that technology “maybe a 

source of distraction for students who misuse it 

for non-educational purposes”. In addition, 

some students are uninterested in using 

technology and not cooperative enough since 

they do not believe in the benefits of using 

technology. The institution-related challenges 

mainly included weak internet connection, the 

unfamiliarity of the managers with the concept 

and denial of ICTs advantages, their 

unsupportive behavior, traditional educational 

systems and policies, and lack of budget, 

facilities, and equipment. 

The solutions suggested by the teachers 

were classified into three types as well: ones 

which can be handled by the teachers, those 

which can be managed by the institutions, and 

others which can be addressed by 

policymakers. The teachers’ role in classroom 

technology integration was multifaceted as 

mentioned by themselves. Teachers not only 

have to increase their own technological 

knowledge and literacy, but they should also 

consider many factors in this regard. According 

to the solutions they suggested in the interview, 

teachers should be more disciplined, organized, 

patient and self-confident. They should 

dedicate enough time and attention to their 

students’ needs to be able to motivate and 

engage them by using the type of technologies 

appropriate to their student’s learning styles, 

age, and interests. Teachers can even ask tech-

savvy students to help and collaborate in 

tackling technical problems during the class. 

They can save and manage class time by 

familiarizing students with the technology they 

are going to use before class time. They are 

responsible for increasing students’ interest 

and awareness by talking with the students 

about the advantages of using technology. 

Teachers can also support each other in 

handling technical difficulties. Other solutions 

were related to the institutions to provide up-

to-date facilities and technological tools 

including free broadband Internet connection; 

hold training courses, workshops, and seminars 

to increase technological literacy among both 

teachers and learners; encourage and support 

teachers in applying ICTs and being innovative. 

Also, requesting the expansion of class time was 

another solution suggested by some teachers. 

Furthermore, a few teachers referred to the 

responsibility of policymakers to alter their 

attitudes towards internet access policies in 

Iran and asked for the allocation of budget for 

the institutes and educational centers to 

provide appropriate technological equipment 

and free broadband Wi-Fi.  

 

Discussion  
 

Integration of technology in EFL classes is a new 

trend but the way it is related to the teachers' 

individual differences like their identity needed 

further attention. This study revealed that the 

teachers' professional identity and their 
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perception of ICTs are strongly correlated. The 

results corroborated the findings of the studies 

on how extrinsic factors like school climate and 

culture and resources [5] [26-28] and intrinsic 

factors like beliefs and value systems of the 

teachers [29-31] are related. It is revealed that 

the components of professional identity - the 

subject matter, pedagogic, and didactical - are 

strong predictors of teachers’ perception of 

ICTs. This is in line with studies done by Ding et 

al. [74], Ertmer et al. [48], Sang et al. [57], and 

Tondeur et al. [58] which indicated a strong 

correlation between beliefs about the use of 

technology and the teachers' pedagogical 

beliefs. The results of this research further 

indicated that among the various components 

of professional identity, the didactical field 

could have a significant contribution in 

predicting teachers’ perceptions toward using 

ICTs. Therefore, it can be argued that 

practitioners who improve their professional 

identity would be admittedly more motivated 

and confident in using ICTs in their classes. 

A descriptive investigation of the effect of 

teaching experience on teachers’ perception of 

ICTs demonstrated that the level of teaching 

experience has no significant effect on their use 

of ICT in the classes. That is, using technology is 

not related to the years of teaching experience. 

This finding is in line with the findings of Lam [7] 

and Mahdi and Al-Dera [75], stating that 

teachers’ years of experience have no effect on 

teachers’ use of technology and is in contrast 

with Karakaya’s study [51] in which there was a 

strong effect of teaching experience on using 

ICTs. Contradictory findings reveal the need for 

further exploration of this issue in different 

contexts with other participants.  

The third research question was a 

methodological triangulation of the data 

collected from the scale and the first item of the 

interview. It was indicated that few teachers 

acknowledged themselves as low users of 

technology answering the interview question 

while their scores on the ICT scale revealed a 

higher percentage of teachers as low ICT users. 

Also, little match was found regarding the 

number of users with high perception. Teachers 

explicitly perceive themselves as more ICT users 

than what is implicitly resulting from the 

answers to the items of the scale. These findings 

can be justified as teachers psychologically saw 

their performance more idealistically than what 

they practiced.     

Regarding the fourth research question 

which inquired about the common practices of 

EFL teachers, social media and power points 

were among the most frequent educational 

gadgets while applications and recording 

audio/videos and gaming were reported as 

mostly used in technology-based educational 

activities. This is very similar to Ding and 

Glazewski’s study [74] in which PowerPoint 

slides and videos were reported to be used 

mainly for various content-specific purposes. It 

is also in accordance with Rahimi and 

Yadollahi’s findings [54], which indicated the 

willingness of teachers to use mostly simple 

devices and applications not to take a great 

amount of their class time. 

Examining the teachers’ responses 

regarding the challenges and solutions revealed 

that each of the three types of challenges and 

solutions (teacher-related, learner-related, and 

institution-related) included some internal 

factors in addition to the external ones which is 

like the classification of Al-Senaidi, et al. [65], 

Ertmer [66], and Snoeyink and Ertmer [67].  

These internal factors are related to teachers, 

learners, institutions, and even policymakers’ 

beliefs about technology and its effects on 

improving learning. Specifically, teachers’ lack 

of confidence or their conservative attitude 

towards using technology can be related to 

their beliefs and professional identity. In the 

same way, learners’ acceptance, or avoidance 
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of applying ICTs can be rooted in their beliefs 

about its benefits or their lack of self-

confidence. Furthermore, those institution 

managers and policymakers who reject 

technology in favor of traditional teaching 

methods do not believe in the advantages of 

using ICTs. Thus, it can originate from 

individuals’ views, beliefs, and identities. 

Furthermore, the classifications of technology-

integrated challenges as context, innovator, 

innovation, and operator [69] and individual 

and institutional [68] have more or less referred 

to the same challenges as that of this study. The 

solutions proposed by teachers in this study are 

partly like the implications provided by Al-

Senaidi et al. [65], suggesting that institutions to 

provide technical support and training, and 

allocate more time for teachers to develop their 

technological skills. This study also indicates the 

same challenges that Rahimi and Yadollahi [54], 

and Maru et al. [63] referred to in their studies. 

Rahimi and Yadollahi [54] stated that teachers 

found ICT use as an extra burden, and they 

mostly used simple applications to save time, 

and Maru et al. [63] referred to lack of ICT 

literacy and support as external factors and 

motivation and confidence besides inadequate 

access to the internet as the main challenges. 

The solutions that teachers proposed in this 

study were in accordance with Rahimi and 

Yadollahi [54], in which emphasis was on raising 

teachers’ awareness of the values of technology 

integration, empowering teachers’ technical 

and professional skills, and colleagues’ support. 

Additionally, Karakaya [51], indicated the need 

for holding technology training courses for 

teachers. 

Overall, the results of the qualitative analysis 

were similar to those of studies in the literature 

in terms of the challenges teachers perceive to 

encounter in their profession in the adoption of 

technology in class. Like the results of this 

study, the literature is rich with the challenges 

like access to ICT tools and technological 

training [61-62], lack of teachers’ confidence 

and technological skills [10], lack of technical 

support and ICT skills of both teachers and 

learners and teachers’ conservative attitudes 

toward using ICTs [64].  
 

Conclusions 

 

Using technology in class is not all a matter of 

having the amenities and equipment, other 

factors are in play that can enhance its practice 

by the teachers. Intrinsic factors such as the 

belief and identity of the teachers can also act 

as determiners. The results of this study clearly 

demonstrated that professional identity with all 

its components can influence the application of 

technology in class. Above all three, teachers’ 

didactical expertise can have a major role. This 

implies that managers and directors of study, 

besides equipping the educational centers and 

facilitating access to technology in class, are 

expected to provide teachers with pre-service 

and in-service teacher training courses to 

empower them to be experts in teaching skills 

and strategies. Raising the teachers’ awareness 

about the other aspects of professional 

teachers such as professional ethics/values and 

their knowledge base is also recommended. 

Further follow-up classroom observations, as 

Warschauer [76] proposed, to ensure they 

properly apply what they have learned in 

training programs is deemed necessary.     

In terms of the challenges teachers face, it 

seems that the Iranian EFL context is not so 

much different. Teachers as thriving agents of 

any educational setting suggest solutions which 

are on the part of the school officials, 

policymakers, and the teachers themselves. 

Challenges like learners' and teachers’ lack of 

ICT literacy, training, lack of self-confidence and 

distraction when confronting technical 

difficulties in their classes, balanced classroom 
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time management, availability of broadband 

connection, managers' unsupportive reactions 

to the use of ICT and the traditional and 

educational mindset and system are all involved 

in making barriers to integrate technology into 

classroom practices.  Despite these problems, 

teachers are recommended to continue 

practicing technology in their classes using a 

variety of ways like using software and 

applications, gadgets and tech tools, and the 

internet as the major source of any technology-

integrated activity. Moreover, school officials 

and policymakers are recommended not only to 

provide technological facilities and broadband 

connections, but also to hold training courses 

and workshops and encourage innovations to 

apply ICT in their classes.  The results of this 

study could be more generalizable if more 

volunteers from all around the country took 

part. Out of three major solutions for 

technology integration in language classes, 

government-related, institution-related, and 

teacher-related factors, the one with utmost 

importance is the teacher-related one which 

implied that any change in the teachers' 

perception starts from inside, and improving 

teacher's professional identity is a case in point.  
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Background and Objectives: The changes in the new world, due to social, cultural, and the development of 
information and communication technologies (ICTs), have led to a modification in the objectives and 
educational approaches to align with the changes occurring in the learners' environment. One of the new 
approaches that has received attention in teaching and learning to acquire 21st-century skills is peer 
assessment. This study examined the impact of web-based peer assessment on the self-directed learning 
skills of educational sciences students at Arak University. 
Materials and Methods: Researchers employed a quasi-experimental research method with a pre-test-
post-test design and included a control group in the study. The target population consisted of all educational 
sciences students in the academic year 2022-2023 at Arak University (178 students), from which 32 
participants were selected through the convenience sampling method and assigned randomly into two 
groups: experimental and control.  To gather data for the study, the researchers utilized the Self-directed 
Learning Readiness Questionnaire, which comprised 40 items and three subscales: self-management, desire 
for learning, and self-control. The questionnaire was administered before and after the course. During the 
10 sessions, web-based peer assessment was integrated into the training process in the experimental group. 
In this way, courses, students, and the instructor were defined in the Learning Management System (LMS) 
of Arak University. After each teaching session, the teacher added an activity (peer assessment) in the 
system, in such a way that the students did homework related to the subject of the lesson. The teaching 
approach in both the experimental and control groups involved the teacher following a lesson plan and 
allowing the learners to ask questions during the teaching process. However, there was a difference in how 
the two groups were assessed. In the experimental group, peer assessment was utilized, where students 
reviewed and assessed their classmates' assignments. On the other hand, the control group followed a 
conventional evaluation method. In the classroom, the teacher delivered lessons and assigned homework 
to the students. The students needed to complete the assignments and submit them to the teacher for 
assessment. The teacher reviewed the student’s homework in each session and provided feedback. 
Statistical analyses, including descriptive statistics (i.e., mean and standard deviation), as well as inferential 
statistics (i.e., Analysis of Covariance), were employed to analyze the data. 
Findings: The findings indicated that peer assessment training had a notable impact on self-directed 
learning skills and their sub-scales, including self-management, desire for learning, and self-control (p<0.5). 
Conclusions: Based on the findings of this research, utilizing peer assessment can serve as an effective 
approach to enhance students' self-directed learning abilities, a crucial skill for learners in the 21st century. 
However, the successful implementation of peer assessment requires certain conditions that teachers 
should consider. These include having an appropriate e-learning platform, the instructor's formulation of 
assessment criteria, and providing proper guidance to learners acting as evaluators. It is important to note 
that the implementation of peer assessment comes with its own set of challenges, which should be 
thoroughly explored in studies examining its different aspects. 
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های اطلاعات و  های اجتماعی، فرهنگی و توسعه فناوریدنیای جدید به واسطه پیچیدگی  اتتغییر پیشینه و اهداف:

رویکردهای آموزشی جهت تطابق با تغییرات ایجاد شده در محیط پیرامون یادگیرندگان    و  تغییر در اهدافارتباط منجر به  

های قرن بیست و یکم در  شده است. از جمله رویکردهای جدید که در فرایند آموزش و یادگیری جهت ایجاد مهارت

بر    مبتنی بر وب ثیر همتاارزیابیأیادگیرندگان مورد توجه قرار گرفته است همتاارزیابی است. این مطالعه با هدف بررسی ت

 . های یادگیری خودراهبری دانشجویان علوم تربیتی دانشگاه اراک انجام شدمهارت

تجربی و از طرح پیش آزمونه پژومحققان از روش   :هاروش با گروه گواه استفاده  -ش شبه  .  کردندپس آزمون همراه 

ها  بودند که از میان آن  نفر   178به تعداد    1402- 1401جامعه پژوهش کلیه دانشجویان علوم تربیتی در سال تحصیلی  

نفر به عنوان نمونه به صورت در دسترس انتخاب شدند و در دو گروه آزمایش و کنترل به صورت تصادفی توزیع شدند.    32

این   شد.  استفاده  خودراهبری  یادگیری  آمادگی  پرسشنامه  از  پژوهش  این  در  نیاز  مورد  های  داده  آوری  جهت جمع 

و پس   . پرسشنامه پیش  استسوال و سه زیرمقیاس خود مدیریتی، لذت از یادگیری و خود کنترلی    40پرسشنامه دارای 

جلسه فرایند آموزش همراه با همتاارزیابی مبتنی بر وب انجام شد.    10در گروه آزمایش به مدت    از دوره به اجرا درآمد.

ستاد  تعریف شدند. بعد از هر جلسه تدریس، امدیریت دروس  به این صورت که درس، دانشجویان و استاد درس در سامانه  

که دانشجویان در رابطه با موضوع درس تکلیفی را  به نحوی  درس یک فعالیت )همتاارزیابی( در سامانه اضافه می کرد،  

فعالیت همتاارزیابی را اجرا می کرد. نه،  دادند، سپس استاد با استفاده از افزونه کارگاه آموزشی موجود در ساما انجام می

به این صورت بود که استاد درس بر اساس طرح درس، موضوعات درسی را تدریس    گواهفرایند آموزش در گروه آزمایش و  

در بکارگیری همتاارزیابی    دو گروه . تفاوت  وجود داشتکرد، در خلال تدریس امکان پرسش و پاسخ توسط یادگیرندگان  می

  گواه   گروه  در حالیکه در  قرار می دادند،ها را مورد بررسی و ارزیابی  و دانشجویان تکالیف همکلاسی  در گروه آزمایش بود

ها را ارائه می داد، سپس  . به این صورت که مدرس در کلاس درس آموزشمرسوم صورت گرفت  شکلشیوه ارزیابی به  

بودند، مدرس هر جلسه   به مدرس  به انجام تکالیف و ارسال آن  آنها موظف  برای دانشجویان تعریف می شد.  تکالیفی 

میانگین  ). جهت تحلیل داده های پژوهش از آمار توصیفی می کرد و به آنها بازخورد می دادتکالیف دانشجویان را بررسی  

 استفاده شد.   (آزمون تحلیل کوواریانس)و آمار استنباطی  (و انحراف معیار 

های یادگیری خودراهبری و زیرمقیاس آن  داده های پژوهش نشاان داد آموزش به همراه همتاارزیابی بر مهارت  ها:یافته

 .(p<0.5))خود مدیریتی، لذت از یادگیری، کنترل یادگیری( تاثیر معنی داری دارد

به  ب  گیری: نتیجه توجه  مطالعها  این  جهت    ، نتایج  روشی  عنوان  به  همتاارزیابی  مهارتروش  یادگیری  افزایش  های 

استفاده قرار  می تواند مورد  ،های مورد نیاز در یادگیرندگان قرن بیست و یکم استکه از مهارت ،خودراهبری دانشجویان

مورد توجه مدرسان قرار گیرد از جمله: پلتفرم آموزش    لازم استاجرای همتاارزیابی مستلزم وجود شرایطی است که    گیرد.

لازم است  راهنمایی مناسب یادگیرندگان به عنوان ارزیاب.  و  الکترونیکی مناسب، تدوین معیارهای ارزیابی توسط مدرس 

 .بررسی قرار گیردتکمیلی مورد اجرای همتاارزیابی در مطالعات جنبه های مختلف چالش های 

Introduction 

 
In the rapidly evolving and ever-changing world 

we live in today, education plays a crucial role 

in preparing individuals to navigate the 

complexities of society and adapt to        

emerging  challenges [1]. The advancements in  

 

technology, globalization, and the 

interconnectedness of our world have given rise 

to a new paradigm of learning as lifelong 

learning [2]. To make learning a lifelong and 

high-quality experience, we need to look for 

solutions and processes that go beyond a 

particular moment in time [3]. One of the 
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effective solutions in education is self-directed 

learning [4], which enhances learners' self-

confidence and ability to learn independently, 

particularly in challenging educational 

environments [5]. Correctly learned, self-

directed learning provides a foundation for 

lifelong learning. In other words, active 

learning, which emphasizes the learner's role in 

the learning process and is highly valued in 

education today, is the most stable form of 

learning. It is now widely accepted that 

knowledge created by learners themselves is 

useful and can be applied in other learning 

situations [6]. 

Self-directed learning (SDL) was first 

introduced by Malcolm Knowles in 1978 [7]. In 

this type of learning, the learner's acquisition of 

knowledge surpasses that of traditional 

teacher-centered learning. SDL fosters learners' 

motivation and interest in the learning process, 

allowing them to retain what they learn and 

apply to expand their knowledge and keep up 

with new developments [8]. SDL is a process 

where individuals take the initiative, with or 

without assistance from others, to identify their 

learning needs, formulate goals, identify 

resources (both human and material) for 

learning, select appropriate learning strategies, 

and evaluate learning outcomes [9]. Self-

directed learners are proactive and self-

motivated individuals who take the initiative to 

learn rather than waiting passively. They 

engage in purposeful and meaningful learning, 

and their high motivation leads to stable and 

continuous learning. Such individuals are 

generally more responsible in their lives and 

benefit from self-discipline in their learning 

[10]. 

People with high levels of self-directed 

learning exhibit characteristics of active 

learners, such as a strong desire to learn, 

problem-solving skills, and the ability to engage 

in independent learning activities and manage 

their learning autonomously [11]. In this 

process, learners are expected to consciously 

take responsibility for directing their learning 

[12, 13]. SDL empowers individuals to pursue 

and learn what they need to learn. Over the 

past few decades, developing and fostering SDL 

skills has become a key goal in adult education, 

leading to increased research on the topic 

worldwide. It is possible to design and plan 

educational conditions in a way that fosters 

learners' self-directed learning skills. such as: 

implementing project-based and research-

based methods that encourage active learner 

involvement [14], teaching metacognitive 

strategies such as goal-setting, planning, 

monitoring, and evaluating their learning  [15], 

integrating technology into the teaching and 

learning process, providing access to diverse 

resources [16], promoting peer learning, and 

incorporating self-assessment and peer 

assessment [17]. 

Peer assessment has gained attention in 

recent years as a means of developing basic 

skills in learners [18]. In this type of assessment, 

learners work closely together for extended 

periods, providing them with opportunities to 

evaluate each other's work [19]. Peer 

assessment refers to the evaluation of the 

activities of other people in the group, and it 

can provide valuable information for feedback 

to the student or educational staff [20]. 

Peer assessment can be used to evaluate 

the quality of a range of products, including 

writing, oral presentations, portfolios, test 

performance, or other skilled behaviors [21]. It 

can be collective or formative and aims to help 

learners plan their learning, identify their 

strengths and weaknesses, develop 

metacognition, and improve other personal and 

professional skills. Peer feedback is available in 

greater volume and with greater urgency than 

teacher feedback. Even a peer evaluator with 

less skill in evaluation but more time to do it can 

create a valid assessment, which can be as valid 

as a teacher's assessment [22]. Indeed, peer 
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assessment has been shown to have a positive 

impact on students' independence, motivation, 

self-regulation, and metacognition, in addition 

to improving performance standards and duties 

[23]. The primary objective of peer assessment 

is to cultivate a sense of responsibility in 

individual and peer learning [24,25].  

 

Review of the Related Literature  

 
Several studies have examined how peer 

assessment affects the overall learning process, 

as discussed below.  

The study conducted by Kalbasi et al. [26] 

examined how the utilization of peer 

assessment impacted the knowledge, skills, and 

attitudes of student teachers. The outcome of 

their investigation revealed that both teachers 

and students acknowledged the beneficial 

influence of this assessment method in 

enhancing the knowledge, attitude, and skills of 

students. As Vedjani and Saeedi's study showed 

[27] peer assessment is an effective technique 

that enhances students' learning across 

multiple educational disciplines. The authors 

suggested that obtaining constructive feedback 

through this method requires learners to 

acquire specific skills and knowledge 

beforehand to ensure accurate and valuable 

evaluation . 

Hongli et al.  [28]  revealed that the 

advantages of incorporating peer assessment 

into the educational process cannot be 

assumed without meeting certain 

circumstances. The research analyzed the 

factors that potentially influence the 

effectiveness of peer assessment and identified 

rating as the most significant determinant. 

Specifically, the study found that the impact of 

peer assessment is more substantial when 

students receive training on how to assess and 

receive evaluator training, compared to when 

they do not receive such training. 

Jones and Alcock [29]  highlighted the 

importance of appropriate assessment criteria 

in peer assessment. They found high validity 

and reliability between expert evaluators and 

novice evaluators (students and peers), 

indicating that peers perform well as evaluators 

and have a positive impact on the learning 

process. Li and Geo [30] also noted the 

increasing integration of peer assessment into 

educational settings as a means of enhancing 

learning. They examined the use of peer 

assessment by students with different learning 

levels, including weak, average, and strong 

students. The results showed that students with 

low and medium progress had significant 

improvement immediately after the integration 

of the peer assessment model, while the model 

had less impact on the performance of students 

with high progress. Taheri and Abdollahi-Guilan 

[31]  also highlighted the impact of peer 

feedback on the writing performance of 

language learners, specifically students learning 

English. They found that this type of assessment 

had an effective impact on learning. 

Najafipour [32] conducted a study 

comparing self-assessment and peer 

assessment of the clinical ability of medical 

students. The researcher suggested that the 

assessment of students' abilities in the areas of 

professionalism, teamwork, and 

communication skills in the clinical 

environment should be done using a range of 

evaluators, including instructors, peers, and the 

learners themselves. The study concluded that 

self-assessment and peer assessment are 

complementary, applicable, accessible, and 

useful methods for evaluating students' 

achievement of expected capabilities in the 

education evaluation system. 

Spiller [33] identified peer assessment as a 

useful way to acquire and improve critical 

assessment skills. The author suggested that 

through suggestions for the work of other 
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learners, giving and receiving immediate and 

relevant feedback from one or more 

classmates, and understanding learners' 

learning strengths and weaknesses, peer 

assessment can enhance evaluation skills. In a 

qualitative study conducted by Egan and 

Costello [34], students' experiences with peer 

assessment were examined. The findings 

indicated that students believed that the 

opportunities provided by conducting peer 

assessment led to an increase in a range of 

skills, including assessment, communication 

skills, and self-reflection skills. 

In Birtland's [35] study, the primary 

objective was to investigate the influence of 

peer-supported e-portfolios on the 

enhancement of learners' self-directed learning 

abilities. The results indicated that when 

learners actively participate in giving and 

receiving feedback within electronic portfolios, 

they not only receive assistance from their 

peers during the learning journey but also 

contribute to their classmates' comprehension 

of various concepts. As a result, this 

collaborative approach significantly enriched 

their self-directed learning skills. 

In the rapidly evolving new world, students 

need to acquire a diverse set of skills to thrive 

and succeed. These skills go beyond traditional 

academic knowledge and focus on equipping 

students with the abilities necessary to navigate 

an increasingly complex and interconnected 

global society. Conventional teaching 

methodologies have long been the norm in 

education, with a focus on teacher-led 

instruction and a structured curriculum. 

However, in today's rapidly changing world, this 

traditional approach often falls short of 

supporting students' self-directed learning. 

It is true that in Bloom's Taxonomy, 

evaluation is considered a high-level 

educational objective that builds upon lower-

level objectives such as understanding, 

applying, analyzing, and synthesizing. 

Traditional methods of teaching and 

assessment are often unable to meet the high-

level learning goals required in today's society. 

While traditional methods have played a crucial 

role in shaping our understanding of the world, 

they have inherent limitations that hinder the 

attainment of advanced knowledge and skills. In 

this era of innovation and progress, it has 

become evident that relying solely on 

conventional approaches to learning is 

insufficient. To truly achieve high-level learning 

goals, we must explore alternative methods and 

embrace the transformative power of modern 

educational techniques. Peer assessment has 

been shown to improve high-level skills in 

learners such as critical thinking, questioning, 

and analysis, which can promote the 

development of self-directed learning skills. In 

the 21st century, self-directed learning is 

becoming an increasingly important skill for 

learners to develop.  

Despite the growing body of research on 

peer assessment, it has received little attention 
in higher education in Iran. However, the 

impact of the peer assessment method on self-

directed learning skills needs to be investigated 
further. Therefore, this study aims to 

investigate the effect of peer assessment on 
students' self-directed learning skills. By 

conducting this type of research, more insights 

can be gained into how this method can be used 

to promote independent learning among 

students. This can have important implications 

for the design and implementation of 
educational programs in Iran, as well as for the 

development of policies and practices related 
to assessment and evaluation in higher 

education. Overall, exploring the potential of 

peer assessment to promote self-directed 
learning skills in the context of Iranian higher 

education can contribute to the ongoing efforts 

to enhance the quality of education and 
support the development of 21st-century skills 

among students. 
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Method 

 
The present study utilized a quasi-experimental 

design with a pre-test-post-test format and a 

control group. The statistical population 

consisted of all educational science students 

enrolled in Arak University during the 1400-

1401 academic year (178 students). The sample 

consisted of 32 students enrolled in 

Programming Course, with 16 students 

randomly assigned to the experimental and 

control groups. The experimental group 

received the peer assessment method, while 

the control group received conventional 

training and evaluation methods. 

To collect data on self-directed learning 

readiness, Fisher et al.'s [36] Self-directed 

Learning Readiness Questionnaire was utilized. 

This questionnaire comprises 40 items and 

employs a five-point Likert scale to assess self-

directed learning readiness in three domains: 

self-control (15 items), desire for learning (13 

items), and self-management (12 items). Since 

Fisher et al., developed and implemented the 

readiness scale for self-directed learning in 

Australia for English speakers, Nadi and 

Sajjadian [37] translated and standardized the 

questionnaire for Iranian sample. Fisher et al.'s 

findings in Australia demonstrated that the 

overall reliability of this instrument via 

Cronbach's alpha method was found to be 0.83, 

while it was 0.87 for the self-management 

subscale, 0.85 for desire for learning at, and 

0.80 for self-control. The item-total correlation 

ranged from 0.26 to 0.84. Additionally, the 

validity of this scale was established through 

construct validity and confirmatory factor 

analysis. In Nadi and Sajjadian's study, 

Cronbach's alpha method was used to assess 

the reliability of the scale, which yielded 0.82 

for the whole test, 0.78 for the self-

management subscale, 0.71 for the desire for 

learning, and 0.60 for self-control. 

This research was implemented in the 

context of a Programming Course from early 

September 2022 to December 2022,. The 

experimental group was exposed to peer 

assessment, while the control group received 

conventional teaching and evaluation methods. 

In both the experimental and control groups, 

the teaching method consisted of the teacher 

adhering to a predetermined lesson plan while 

encouraging learners to ask questions. 

Nevertheless, the groups differed in terms of 

their assessment methods. The Arak University 

Learning Management System (LMS) was 

employed for peer assessment. Courses, 

students, and the isntructor were defined in the 

system. Following each teaching session, the 

instructor added an activity (peer assessment) 

to the system. Students completed homework 

related to the lesson's subject, and then the 

instructor utilized the workshop extension in 

the LMS system to conduct the peer assessment 

activity. The peer assessment process consisted 

of five stages: 1) the instructor reviewed and 

verified assignments, 2) the instructor 

established assessment criteria and 

communicated them to students, 3) 

assignments were randomly and anonymously 

sent to three classmates for assessment, 4) 

classmates evaluated assignments based on the 

established criteria, and 5) feedback on 

evaluated assignments was provided to the 

person who submitted the assignment. Table 

(1) displays the topics of the lessons. 

The control group received conventional 

evaluation methods, where the instructor 

presented lessons in the classroom, assigned 

homework to the students, and required them 

to submit their completed assignments. The 

teacher reviewed the students' homework 

every session and provided feedback. 
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Table 1: Topic of the lesson 

Sessions  Topics  

First session Getting to know basic HTML tags 

Second session How to insert sound, image, and 

video in HTML environment 

Third session Familiarity with internal and 

external CSS 

Fourth session How to create links 

Fifth session How to design menus, buttons, 

and templates  

Sixth session Designing tables 

Seventh session Getting to know the concepts of 

margin and padding 

Eighth session Getting to know the basics of 

educational websites 

 

Results and Findings 

 
To analyze the data collected in this study, 

descriptive statistics such as mean and standard 

deviation, as well as inferential statistics like 

Multivariate Analysis of Covariance, were 

employed. All analyses were conducted using 

SPSS 23. Table 2 displays the descriptive 

statistics, including the mean and standard 

deviation, for both the experimental and 

control groups. 

Table 2 shows that the mean scores in the 

experimental and control groups in the pre-test 

of self-directed learning skills in general and in 

its subscales including self-control, learning 

enjoyment, and self-management are almost 

similar to each other, while the means of the 

two groups after the implementation of the 

training course are different. To analyze the 

data, Multivariate Analysis of Covariance was 

used. At first the assumptions such as the 

normal distribution of the data, and the 

homogeneity of the variances were examined. 

The results are presented in Tables 3 and 4. 

As can be seen in Table 3, considering that the 

significance level of the numbers is greater than 

0.05, it can be said that the data is normally 

distributed. 

 

Table 3: Test of normality for self-directed 

learning skill and its subscales. 

Pre and post-test F  N Sig.  

SDL 2.98 32 0.09 

Self-management 3.66 32 0.07 

Desire for learning 0.494 32 0.486 

Self-control 0.266 32 0.609 

 

Table 2: Descriptive statistics of self-directed learning readiness scores and its sub-components by group 

Variable Test Group N Mean SD 

Self-directed 

learning 

Pre-test 
Experimental 16 124.4 6.20 

Control 16 128 6.58 

Post-test 
Experimental 16 136.4 4.89 

Control 16 123.4 6.63 

Self-management 

Pre-test 
Experimental 16 45.63 3.99 

Control 16 49.59 3.92 

Post-test 
Experimental 16 51.22 2.94 

Control 16 46.40 5.23 

Desire for learning 

Pre-test 
Experimental 16 40.90 3.96 

Control 16 39.45 4.17 

Post-test 
Experimental 16 42.18 3.23 

Control 16 39.50 3.63 

Self-control 

Pre-test 
Experimental 16 37.86 3.22 

Control 16 38.95 3.98 

Post-test 
Experimental 16 42.77 3.18 

Control 16 38.36 3.25 
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Table 4: Levine's test related to the homogeneity of variances in self-directed learning skills and its 

subscales 

Pre and post-tests Statistics  N Sig.  

Pre-test of SDL 0.970 32 0.294 

Post-test of SDL 0.964 32 0.189 

Pre-test of self-management 0.952 32 0.064 

Post-test of self-management 0.959 32 0.115 

Pre-test of desire for learning 0.974 32 0.423 

Post-test of desire for learning 0.954 32 0.076 

Pre-test of self-control 0.966 32 0.214 

Post-test of self-control 0.961 32 0.142 

 

Based on Table 4, it can be seen that all p values 

are greater than 0.05. Therefore, it can be said 

that the variance of the two groups is similar in 

all variables. Considering the confirmation of 

the assumptions related to the Multivariate 

Analysis of Covariance, this test can be used in 

data analysis. Below are the results: 

Table 6 shows that after controlling the 

effect of the pre-tests, the group effect had a 

significant effect on the dependent variables, in 

other words, in the self-directed learning skill 

and its subscales, including self-management, 

learning enjoyment, and self-control, the 

difference between the experimental and 

control groups is signifcant (p>0.05). 

 

Discussion 

 
Developing independent learners who do not 

always rely on their teachers is a crucial aim of 

education. Self-directed learners are active, 

spontaneous, and take the initiative to learn. 

They do not wait passively for learning 

opportunities to come their way. Their learning 

is purposeful, meaningful, and driven by high 

motivation, making it stable and continuous. 

They are responsible individuals who practice 

self-discipline in their learning. The results of 

this study demonstrate a positive and 

significant effect of peer assessment on the self-

directed learning skills of students.  

Peer assessment is an interactive 

assessment method of the learners that can 

promote self-directed learning. When used 

appropriately, peer assessment can be a useful 

tool for improving students' self-efficacy, self-

management, independence in learning, and 

even yield positive learning outcomes. The 

components of self-directed learning, such as 

independence in learning and the desire to 

manage learning autonomously, align with the 

use of peer assessment. Breed [38] suggested 

that the structure of group work activities 

significantly impacts various aspects of self-

directed learning, such as assessment, 

monitoring of learning, interpersonal skills, and 

preparation for self-directed learning. 

Therefore, peer assessment can be an effective 

tool to promote self-directed learning.

 

Table 5: Multivariate tests of dependent variables 

Pre and post-test Value Hypothesis df Error df Sig 

Pillai’s Trace 0.689 3 25 0.001 

Wills’ Lambda 0.311 3 25 0.001 

Hotellings’ Trace 2.210 3 25 0.001 

Roy’s Largest Root 2.210 3 25 0.001 
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Table 6: Results of Multivariate Analysis of Covariance to examine dependent variables 

Source Value 
Type III Sum 

of Squares 
df 

Mean 

Square 
F Sig 

Group 

Post-test of SDL 1239.648 1 1239.648 33.45 0.001 

Post-test of self-management 114.059 1 114.059 5.97 0.02 

Post-test of desire for learning 76.43 1 76.43 5.12 0.03 

Post-test of self-control 294.20 1 294.20 35.16 0.001 

 

The results of this study are consistent with 

Villarreal's [23] research, which indicates that 

peer assessment has a positive impact on 

students' autonomy, motivation, self-

regulation, and metacognition. Additionally, 

the study by Egan and Costello [34] on the 

effects of peer assessment on communication 

and self-reflection skills, as well as Najafipour's 

[32] research on the benefits of peer 

assessment for independent learning, 

teamwork, and communication skills, are in 

agreement with these findings. The outcomes 

of this study align with Spiller's [33], and Jones 

and Alcock’s research, indicating that peer 

assessment has a favorable impact on self-

directed learning skills, leading to independent 

and profound learning. Furthermore, the study 

results of Kalbasi et al. [26] and Taheri and 

Abdullahi-Gulan [31] support this notion, 

indicating that peer assessment contributes to 

learning and knowledge enhancement. In 

addition, Hongli and Xiong [28], and Vejdani and 

Saeedi [27] highlight the importance of 

providing training for evaluators before 

conducting peer assessment, as this can be 

beneficial in the successful implementation of 

such projects. Their research results also 

emphasize the impact of peer assessment on 

independent learning. Peer assessment has 

emerged as a powerful tool in promoting the 

development of self-directed learning skills 

among students. Through the process of 

evaluating and providing feedback to their 

peers, students not only enhance their 

understanding of the subject matter but also 

cultivate critical thinking, self-reflection, and 

self-regulation abilities. The act of assessing 

their peers' work requires students to assume a 

more active role in their learning journey, as 

they must analyze, evaluate, and provide 

constructive feedback based on established 

criteria. This engagement fosters a sense of 

ownership and responsibility for their learning, 

empowering them to take charge of their 

educational experiences. Moreover, peer 

assessment offers students the opportunity to 

refine their metacognitive skills, as they reflect 

on their work in light of the feedback received 

from their peers. This process enhances their 

ability to set goals, monitor progress, and adapt 

their learning strategies accordingly. As 

students become more self-directed in their 

learning, they develop a sense of autonomy and 

agency, enabling them to navigate complex 

challenges and pursue learning beyond the 

confines of the classroom. 
 

Conclusions 

 

This study aimed to examine how peer 

assessment affects students' self-directed 

learning. The results suggest that peer 

assessment has a noteworthy effect on the self-

directed skills of students. In conclusion, peer 

assessment plays a pivotal role in fostering self-

directed learning skills among students. By 

engaging in the evaluation of their peers' work, 

students develop critical thinking, 

collaboration, and metacognitive abilities, 

empowering them to take ownership of their 

learning journey. As educators continue to 

integrate peer assessment into their 

https://www.tandfonline.com/author/Li%2C+Hongli
https://www.tandfonline.com/author/Xiong%2C+Yao
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pedagogical practices, they provide students 

with a valuable tool to cultivate lifelong learning 

skills and thrive in an ever-changing world. 

It is important to acknowledge the 

limitations of research studies, particularly in 

the context of peer assessment and self-

directed learning. Several limitations can be 

identified, with one significant limitation being 

the lack of generalizability of the results. This 

study was conducted in the Department of 

Educational Sciences at Arak University in Iran, 

with a limited sample size. Consequently, the 

findings may not be applicable to a broader 

population or diverse contexts. The 

characteristics and demographics of the 

participants, as well as the specific instructional 

methods employed, can vary widely, making it 

challenging to generalize the results to other 

educational settings or student populations. 

Additionally, research in this area often 

relies on self-report measures or subjective 

assessments, which can introduce biases and 

limitations. Students' perceptions of their self-

directed learning skills or the effectiveness of 

peer assessment may not always align with 

their actual behaviors or outcomes. Objective 

measures, such as standardized tests or 

independent evaluations, could provide a more 

comprehensive and reliable assessment of the 

impact of peer assessment on self-directed 

learning skills. Furthermore, longitudinal 

studies that track students' progress over an 

extended period are relatively scarce in the field 

of peer assessment and self-directed learning. 

The long-term effects of peer assessment on 

self-directed learning skills, including its 

sustainability and transferability to real-life 

situations, remain relatively unexplored. 

Longitudinal research designs would provide 

valuable insights into the durability and 

practical implications of incorporating peer 

assessment into educational practices. 
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Background and Objectives: Geometric transformations have played a crucial role throughout history in 
various aspects of human life. Symmetry is one of the important concepts in school mathematics. 
Students' academic performance is intricately connected to the knowledge and skills of their educators. 
Recognizing the importance of prospective teachers )PTs( as future educators, in the initial stage, the aim 
of this research is to assess and analyze the levels of geometric thinking among prospective elementary 
teachers )PETs( utilizing Van Hiele's theory. Subsequently, the research seeks to delve into the thinking 
process and gaze patterns of prospective mathematics education teachers (PMETs) using the cognitive 
science method of eye tracking. 
Materials and Methods: This study focuses on investigating and evaluating the thinking of geometric 
transformations and problem-solving skills among prospective teachers (PTs(. The research method 
employed a combined survey method, encompassing two distinct tests conducted on two groups of PTs. 
The accessible statistical sample includes 50 participating PETs and 21 participating PEMTs from Iran. The 
PETs of Farhangian University of Isfahan were divided into two groups: 42 students who had not learned 
the concept of geometric transformations in their undergraduate program (NPGT), and 8 students who 
had learned this concept in their undergraduate program )PGT). To assess the level of geometric thinking 
among participants, a self-made geometric test based on Van Hiele’s theory was utilized.  The test 
reliability was assessed using Cronbach's alpha coefficient, which yielded a value of 0.68. Additionally, the 
validity of the test has been confirmed by some professors. In evaluating geometric thinking, a cognitive 
science method was performed. This method involved designing a psychophysical experiment and 
recording eye movements of the PMETs. The psychophysical experiment part was conducted in the 
computer laboratory of Shahid Rajaee Teacher Training University, Tehran, and was performed by Eyelink 
device and MATLAB software on student teachers of mathematics education of this university. 
Findings: The results of the research show that students recognize the shape with symmetry as a 
symmetrical shape, but they perform poorly in determining the type of symmetry of symmetrical shapes, 
especially when a shape has rotational symmetry or oblique axial symmetry or a combination of several 
types of symmetry. In the first stage, the evaluation of PETs responses showed that 34% of them were in 
the first level and 18% in the second level of Van Hiele. The cognitive findings revealed that PMETs 
demonstrated superior performance in recognizing symmetries characterized by a single type of 
symmetry, in contrast to shapes involving combinations of various symmetries. Examining the recorded 
eye-tracking images of the students revealed a difference in gaze patterns between the groups that gave 
correct and incorrect answers. In addition, this difference is also evident among images with different 
symmetries (reflection, central, rotational). 
Conclusions: The current research confirms the weakness of students in identifying the type of symmetry 
in symmetrical shapes. It also emphasizes the need to pay more attention to the training of PTs during 
their academic years. To address this, it is suggested to revise the curriculum concerning geometric 
transformations in the university courses for PTs training,  additionally, the utilization of software such as 
Augmented Reality (AR) and GeoGebra can contribute to enhancing cognitive and visual abilities of PTs 
in comprehending the concept of symmetry . 
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 میاز مفاه يكياند. تقارن بش ر داش ته يمختلف زندگ یهادر جنبه ينقش مهم خيدر طول تار يهندس   بديلاتت  اهداف:پیش ینه و 

ها  آن  انیمرب  یهابا دانش و مهارت  یاه دیچیآموزان به طور پدانش  يلیمدرس ه اس ت. واض س اس ت که عملكرد ت ص    اتیاض  يمهم در ر

  ياب يو ارز يبررس      قیت ق نيهدف ادر مرحله اول،   نده،يآ  انیبه عنوان مرب نقش دانش   جو معلمان تیاهمبا توجه به    مرتبط اس   ت.

ن، اين ت قیق به  آاس ت. پ  از  يلیون ه  يادگیری هيبر اس ا  نرر دانش جو معلمان ابتدايي  نیدر ب  تبديلات هندس يس ووح تفكر  

علوم   روش با اس تفاده از ،به عنوان گروه متخص  الگوهای نگاه دانش جو معلمان آموزش رياض ي    ارزيابي  دنبال بررس ي فرآيند تفكر و

 است. يِ ردياب چشمشناخت

متمرکز اس ت.   دانش جو معلمان انیحل مس ئله در م  یهاو مهارت يهندس    تلايتفكر تبد  يابيو ارز  يبررس    بهموالعه  نيا :هاروش

  دانش جو معلم  21و    ييابتدا  دانش جو معلم  50در دس تر  ش امل   یاس ت. نمونه آمار  ي آمیختهش  يمایمورد اس تفاده پ  قیروش ت ق

نفر از   42و به دو گروه ش  امل    هان انتخاب ش  ده اص  ف انیدانش  گاه فرهنگ يي ازابتدا دانش  جو معلماناس  ت.  ايراني   ياض   يآموزش ر

مفهوم را در مقوع    نيکه ا يانينفر از دانش جو  8بودند و   اموختهین يرا در مقوع کارش ناس   يهندس    تلايکه مفهوم تبد يانيدانش جو

 هيبر اس ا  نرر هم قق س اخت يآزمون از نندگان،کش رکت  يس وس تفكر هندس  بررس ي  برایش دند.    میآموخته بودند، تقس    يکارش ناس  

 نیز آزمون ييروا. بدس  ت آمد 0.68ش  د که مقدار  يابيکرونباخ ارز  یآلفا يبآزمون با اس  تفاده از ض  ر  ياييپا.  ش  داس  تفاده  ي لیون ه

  ش امل  اين روش .ش د  رفتهبه کار گ يعلوم ش ناخت  یهااز روش يكي ،يتفكر هندس    يابيدر ارز.  قرار گرفت  ديیمورد تا دیتوس ط اس ات

  ش گاه يدر آزما فیزيك-روان  آزمون  .بودي  اض  يآموزش ر دانش جو معلمانثبت حرکات چش م در گروه   فیزيك همراه -طراحي آزمون روان

بر روی دانشجو معلمان آموزش رياضي   MATLABو نرم افزار   Eyelink  تهران با دستگاه   ييرجا دیمعلم شه  تیدانش گاه ترب وتریکامپ

 .انجام شداين دانشگاه،  

نوع    نییدهند، اما در تعيم   یش كل با تقارن را به عنوان ش كل متقارن تش خ ،دانش جوياننش ان داد که    قیت ق  یهاافتهي  ها:یافته

از   يبیترک  اي مايل یتقارن م ور اي  يتقارن چرخش   یش كل دارا كيکه  يزمان  ژه يدارند، به و  يفیتقارن اش كال متقارن عملكرد ض ع

قرار گرفتند.  نرريه ون هیلي در س  وس دوم  %18در س  وس اول و   ابتدايي آموزش دانش  جو معلماناز  %34نوع تقارن باش  د.  نيچند

اند  ش ده نوع تقارن مش خ     كيبا اش كال متقارني که     یدر تش خ  دانش جو معلمان آموزش رياض ي  نش ان داد که يش ناخت  یهاافتهي

ش ده  ثبت ريتص او  يبررس    .اندتری داش تهنس بتا موفقعملكرد هس تند،   مختلف  یهااز تقارن يبیکه ش امل ترک ييهاش كلنس بت به 

نش ان داد.  دادند،يارائه مدر و نادرس ت  درس ت  یهاکه پاس خ ييهاگروه   نیب  ،نگاه   یرا در الگوها  یزي، تمادانش جويانچش م   يابيرد

 .مشهود است  زین )خوي، مرکزی، چرخشي(مختلف یهابا تقارن ريصاوت  نیتفاوت در ب نيا  ن،يعلاوه بر ا

همچنین بر نیاز به توجه بیشتر   کند.در اشكال را تائید مي قارنت نوع  در شناسايي معلمان  دانش جوض عف   پژوهش حاض ر  گیری:نتیوه

  دانشجو دانشگاه  آموزشي در دوره   يهندس  تبديلاتمربوط به    يکه برنامه درس  ش وديم ش نهادیموض وع، پ نيبه ا رس یدگي یبرا ربه امو

های  ايش تواناييزتواند به افميوجبرا  جئ و  افزوده   تیمانند واقع  هاييافزارنرم. علاوه بر اين، اس تفاده از ردیگ قرار یمورد بازنگر معلمان

  کمك کند. مفهوم تقارندرک و تشخی   در  شناختي و بصری دانشجو معلمان
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Introduction 

 

Mathematics application in real-life situations is 

an essential aspect of the subject, and 

geometric transformations represent one of its 

most significant applications. Symmetry, as a 

key concept in geometry and the foundational 

principle of mathematical concepts [1], is a 

fundamental part of geometry and nature, 

creating patterns that help us conceptually 

organize our world [2]. The concept of 

symmetry is the one that humans can intuitively 

recognize [3]. It is often linked with aesthetic 

beauty and can be observed in both natural 

phenomena and human-made objects, such as 

artworks and manufactured products, across 

the globe [4]. It is widely acknowledged that 

symmetry is a crucial element in beauty in art 

and design. For instance, the Birkhoff aesthetic 

measure, developed in two probabilistic and 

sequential dimensions, accurately evaluates 

symmetry in designs and artistic effects. This 

measure is based on the principles of harmony, 

balance, simplicity, and complexity, and aims to 

capture subjective beauty experiences in 

objective terms [5]. Symmetry also enables 

students to visualize various geometric 

concepts and relate them to real-life 

experiences [6]. Moreover, it provides many 

opportunities for interdisciplinary 

reinforcement [7]. Therefore, symmetry is one 

of the most significant mathematics 

applications. The concept of geometric 

transformation is easy to grasp, and it can be 

illustrated through many real-world examples 

[8], making it crucial to teach it in elementary 

schools [2]. Mathematics teachers emphasize 

the need for students to acquire this concept at 

a young age [9]. Research in this field has 

highlighted common misconceptions among 

students, including their difficulty in 

distinguishing between axial and central 

symmetry [10, 11]. 

The background of this research suggests 

known issues with teaching the concepts of 

symmetry, rotation, translation, and geometric 

transformations in general in elementary and 

high schools [12]. In a study conducted by 

Zaslavsky [13], it was revealed that students' 

challenges in understanding symmetry are 

closely linked to teachers' misconceptions 

about symmetry. According to research, the 

symmetry and rotation skills of prospective 

elementary mathematics teachers have a 

significant impact on their ability to teach 

mathematical concepts effectively [14]. 

Specifically, teachers with a deep 

understanding of symmetry and rotation are 

more likely to: 

o Help their students gain strong spatial 

reasoning skills: Spatial reasoning is essential 

for understanding mathematical concepts. 

Teachers who can help their students 

develop strong symmetry and rotation skills 

can also help them develop their spatial 

reasoning abilities. 

o Help their students make connections 

between different mathematical concepts: 

Symmetry and rotation are closely related to 

other mathematical concepts, such as 

geometry and algebra. Teachers who 

understand these concepts can help their 

students make connections between 

different mathematics topics. 

o Use visual aids effectively: Symmetry and 

rotation are visual concepts that can be 

easily demonstrated through diagrams and 

other visual aids. Teachers with strong 

symmetry and rotation skills can use these 

tools effectively to help their students 

understand complex mathematical ideas. 

In summary, symmetry and rotation skills 

help students develop strong spatial reasoning 

skills. This includes making connections 

between different mathematical concepts and 

using visual aids effectively. 
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As reported by Reyhani et al. [15] 

undergraduate geometry courses may not 

adequately equip students with the knowledge 

necessary for effective geometry teaching in 

high school. Therefore, considering the 

importance and necessity of the concept of 

symmetry, and the belief that teachers play an 

essential role in presenting quality mathematics 

to students, teachers need to know the 

mathematical structure of symmetry. 

Providing training for elementary school 

teachers, especially during their teacher 

education program, is of critical importance. 

When something is taught to a teacher, a 

certain level of proficiency can be expected. 

Therefore, any shortcomings in elementary 

school teachers' training, especially during their 

teacher training program, will inevitably result 

in irreparable damages. 

Given that most of research related to 

geometry emphasizes the weakness of students 

in geometry and has not paid attention to the 

root of this weakness, which mostly dates back 

to elementary school [16], and previous 

literature review has not shown similar studies 

in Iran, this study aims to evaluate the 

geometric thinking of PETs at the first two levels 

of the van Hiele, focusing on the topic of 

geometric transformations. The Van Hiele 

theory describes geometric thinking, consisting 

of five stages: Visualization, Analysis, 

Abstraction, Deduction, and Rigor [17, 18]. As 

the fourth and fifth levels of this theory extend 

beyond PETs knowledge and the topics covered 

in elementary school textbooks, they are not 

evaluated in this research. 

Today, cognitive science is important as an 

interdisciplinary knowledge, and with the 

advancement of technology, appropriate tools 

and methods have been provided in this field 

that can be used without the direct involvement 

of the sample in behavioral and cognitive 

research [19].  Part of the current research relies 

on the eye movement detection tool, which is 

one of the tools used in cognitive science [20]. 
The aim of this study is to identify the 

geometric thinking of PETs in performing tasks 

related to geometric transformations, including 

reflection symmetry, central symmetry, and 

rotational symmetry. In this regard, a 

framework based on Van Hiele levels is used to 

evaluate problem-solving processes, and the 

main goal is to determine the skill level at which 

PETs solve geometric transformation problems. 

In addition, this study focuses on examining 

participants' eye movements and uses eye 

tracking tools to examine their performance in 

identifying types of symmetry and selecting 

symmetrical shapes. The current research seeks 

to answer the following research questions: 
o What is the performance of PETs in providing 

answers evaluated at the first and second 

levels of Van Hiele? 

o Have curriculum changes in elementary 

education at the undergraduate level 

improved PETs' geometric transformation 

thinking levels? 

o How is the cognitive performance of PMETs 

in selecting symmetrical images? 

o Is there a significant difference between 

visually recorded images of correct and 

incorrect PMETs responses? 

 

Review of the Related Literature  
 

Theoretical foundations and research literature 

in the fields of mathematics education and 

cognitive sciences are explained as follows. 

 

Theoretical foundations 

 

Geometric transformations 

Geometric transformations were first 

introduced in a seminar entitled “The Erlangen 

Program by Christian Felix Klein” in 1872. Klein 

defined geometry as objects whose properties 
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remain constant under transformations [25]. In 

Dodge’s study [26], a transformation in a plane 

is defined as a one-to-one correspondence from 

a plane to itself. Suppose that each point N on 

the plane is displaced to a new position N´ 

within the same plane. In this scenario, N´ is 

deemed as the image of N, whereas N is 

acknowledged as the preimage of N´. In a plane, 

such as P, a transformation T is a function such 

that every point M of P corresponds to exactly 

a point M´ in the same plane, with the property 

that T(M)=M´ (Figure 1. (a)). A one-to-one 

correspondence of the plane onto itself is 

established if only distinct points have distinct 

images, and each point within the plane has a 

unique preimage point. This process is referred 

to as a transformation of the plane [27, 28]. 

  

(a) (b) 
Fig. 1: (a) Transformation of the Plane. (b) The 

point M´ is the symmetric point of M. 

 

A transformation that moves an object from 

one space to another without changing its size 

or shape is called a translation [29].  

 

Symmetry 

Symmetry of an object refers to the rigid motion 

)that is, a motion that preserves distance and 

size( of a plane that does not alter the object 

[30]. Geometric transformations define 

symmetry as an isometry. Aksoy et al. [9] 

describe symmetry as the positioning of a 

geometric figure or mathematical object in the 

same or different plane or space while 

maintaining its nature and characteristics under 

reflection, rotation, and translational 

movements. They outline the fundamental 

components of the symmetry concept, which 

require the following conditions: 1( the 

existence of a geometric or mathematical 

object, 2 ( performing reflection, rotation, and 

translational movements on the object, and 3) 

positioning a version of the original object in a 

new plane or space that remains unchanged. 

According to Long et al. [27], a plane shape 

exhibits symmetry if any rigid motion of the 

plane relocates all the points within the shape 

back to their original points. On the other hand, 

a transformation of the plane is deemed as a 

rigid motion when and only when the distance 

between any two points N and M equals the 

distance between their respective images’ 

points N´ and M´. In other words, NM = N´M´ 

holds for all points N and M, as shown in Figure 

1. Rigid motions are alternatively referred to as 

isometries, which means “same measure” in 

that iso denotes “same” and metric denotes 

“measure”. 

 

Reflection symmetry 

As described by Long [27], reflections or flips 

are classified as one of the four fundamental 

rigid motions of the plane. Specifically, in a 

reflection, all points M are moved to their 

mirror images M´, which are located on the 

opposite side of a given line while maintaining 

the same distance from that line )Figure 2(. 

   

(a) (b) (c) 
Fig. 2: Plane figures and their lines of symmetry. )a  (Isosceles triangle:1 line, )b (Square: 4 lines,  )c  (

Parallelogram: no lines of symmetry . 
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Rotational symmetry 

A rotation or a turn is classified as one of the 

four essential rigid motions of the plane. In a 

rotation, one specified point acts as the center 

of rotation, and the other points within the 

plane are turned or spun around the center at 

the same angle and direction. This action 

constitutes a transformation of the plane that 

upholds both the distances between the points 

as well as the angles between lines or segments 

[27]. 

A figure exhibits rotational symmetry if it 

can be rotated by an angle between 0° and 360° 

such that it remains unchanged. Fig. 3 shows an 

investigation of rotation symmetry for an 

equilateral triangle. The triangle undergoes a 

counterclockwise rotation third of a complete 

revolution in Fig. 3. It is also possible to achieve 

a matching image through a rotation two-thirds 

of a complete revolution or a full 360° rotation. 

Any figure can be rotated completely around 

any point as the center of rotation to yield a 

matching image. Figures that only produce an 

identical image with a full 360° rotation do not 

exhibit rotational symmetry [31]. 

 

Central symmetry 

Central symmetry in a two-dimensional plane, 

also referred to as point symmetry or point 

reflection, constitutes a distinctive occurrence 

of rotation within the plane, spanning 180° 

around a central point. Additionally, it can be 

formed through the combination of two axial 

symmetries characterized by mutually 

perpendicular axes [32]. The central symmetry 

can be defined with a specific point O in a plane. 

A transformation that maps any point M to its 

mirror image with respect to point O is referred 

to as central symmetry or the center of the turn 

(see Figure 1. (b)). Therefore, point O is the 

center of this symmetry, as discussed by [33]. It 

is imperative to note that central symmetry in a 

plane is a special case of rotation, which 

involves rotating the figure 180 degrees around 

a center point, resulting in its image being an 

exact reflection of the original [32]. 

 
Van Hiele’s theory 

Pierre-Marie van Hiele (1909-2010) and Dina 

van Hiele Godolf (1911-1985), who served as 

math teachers in Montessori schools in the 

Netherlands, are known for developing a 

framework aimed at enhancing geometric 

reasoning. Van Hiele's theory proposes that by 

facilitating specific educational experiences, the 

learner can progress through five discrete levels 

that rely on successful acquisition at each stage 

[34]. As Reyhani has stated, this theory outlines 

the different stages of geometric thinking 

students pass through. It begins with basic 

recognition and ends with a precise and 

structured geometric proof [15]. Meanwhile, 

the literature [35] describes Van Hiele surfaces’ 

distinctive characteristics in geometric 

transformation contexts, as given in Table 1. 

 
Cognitive Science 

The expression Cognitive Science was first used 

by Christopher Longuet Higgins (1973), a 

scholar who moved from Chemistry and 

Theoretical Physics to Artificial Intelligence (AI)  

[36]. In 1967 he founded a Machine Intelligence 

and Perception Department in Edinburgh, 

where he pursued artificial vision.  He also 

created a group of psychologists, linguists, and 

neuroscientists who worked on 

interdisciplinary projects. He considered AI a 

sort of ‘theoretical psychology’ [36] and 

became a professor of Experimental 

Psychology. He aimed to uncover fundamental 

principles of human cognition, understanding, 

and perception. His pioneering ideas laid the 

groundwork for a more profound exploration of 

the human mind, unlocking new avenues for 

research within Cognitive Science [37].



73                                                                                                                                                           Tech. of Edu. J. 18(1): 67-88, Winter  2024 

 
Fig. 3: Rotation symmetry for an equilateral triangle. 

 

Table 1: Van Hiele surfaces’ distinctive characteristics in geometric transformation. 
Characteristics: The student … Levels 

o identifies transformations by changes in shape; (a) in simple drawings of  shapes 
and images; and (b) in real-life applications images. 

o discerns alteration through actual movement; names, and distinguishes 
transformations. 

o uses both standard and non-standard labels and names to describe 
transformations. 

o relies on changing shapes or movements to solve problems instead of using 
properties of transformations. 

Level 1 
 

o uses attributes of transformations to draw an image or pre-image of a specific 
transformation. 

o identifies the properties of shape changes resulting from a specific transformation. 
o uses appropriate terminology to describe the properties and transformations 

involved in geometric thinking. 
o capable of finding the axis of reflection, translation vector, center of rotation, and 

center of enlargement. 
o correlates transformations using coordinates. 
o applies the well-known properties of geometric transformations to solve problems. 

Level 2 
 

o carries out a combination of simple transformations. 
o explains changes to states (pre-image, image) resulting from composite 

transformations. 
o student illustrates transformations through the use of coordinates and matrices. 
o correlates the characteristics of transformations with modifications to a shape. 
o can name a transformation based on the initial and final states. 
o given the initial and final states, capable of decomposing and recombining a 

transformation into a series of simpler transformations. 

Level 3 
 

o provides geometric proofs using a transformation-based method. 
o proves using the coordinates and matrices. 
o demonstrates their ability to solve multi-step problems and provide justifications 

for their solutions. 

Level 4 
 

o knows the role that the associative, commutative, inverse, and identity properties 
play in composite transformation operations.   

o recognizes groups of transformations. 
o proves or disproves the subgroups of transformations from group structures . 

Level 5 
 

 

Cognitive science is an interdisciplinary field of 

study that focuses on the systematic 

investigation of cognitive and mental processes 

in humans and other organisms [38]. It 

examines and analyzes issues related to 

perception, thinking, memory, language, 

visualization, and other cognitive functions. 

Cognitive science employs various methods and 

tools, such as experimental psychology, 

neuroscience, artificial intelligence, linguistics, 

and the philosophy of mind, to better 

understand and explain human cognitive 

processes [39, 40]. 

 

Eye Movement 

Cognition, as a branch of cognitive sciences, 
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examines the mental processes of humans and 

their decision-making [41]. The use of cognitive 

science methods, including eye-tracking tools, 

enables us to closely investigate human 

performance in recognizing and selecting 

symmetrical shapes [19]. 

Human vision is an active and dynamic 

process in which the viewer actively seeks 

specific visual input to support ongoing 

cognitive and behavioral activities [42, 43]. Eye 

movements play a crucial role in representing 

the processing activities of the human mind, 

including image scanning and cognitive visual-

motor activity analysis [44].  

For the analysis of the gathered data, it is 

vital to first establish the definitions of the eye 

movement indicators presented in the 

following Table . 

 

Table 2: Summary of key terms  

Terms Description 

Fixation 

is a brief period during which the eye 

stops at a fixed point in the visual field 

[45]. 

Saccades 

Rapid eye movements occur as the gaze 

moves between different fixation 

points.  

Scan paths 
Gaze positions and eye movements are 

plotted on the stimulus image [46]. 

Heat map 
Gaze positions are plotted on the 

fixation areas [46]. 

 

Related studies  

Philosophers and mathematicians have studied 

symmetry since ancient times [47]. Symmetry 

has been a significant concept throughout 

history, and it gained a central role in shaping 

the scientific vision of the world during the 

scientific revolution of the 16th century [48]. 

Symmetry plays a significant role in 

mathematics and the natural sciences, 

particularly in physics. For example, during the 

time of Lorentz and Einstein, symmetries were 

mostly considered mathematical curiosities 

that were highly valuable to crystallographers, 

but not considered fundamental laws of nature 

[49] or one fundamental concept in physics is 

the principle of symmetry, which postulates 

that nature’s laws maintain their invariance 

under certain transformations [50]. 

Previous research conducted worldwide 

has indicated that PETs often have limited skills 

when it comes to symmetry and rotation, which 

helps them produce inaccurate drawings that 

do not fulfill the desired level of knowledge. 

Ignoring these challenges during the teacher 

training period will result in incomplete 

education during the teaching course. 

Law [51] conducted a study on the ability of 

PETs to perform geometric transformations, 

exploring how they learn and process their 

knowledge. During a geometry course, 18 

prospective teachers were asked to define and 

provide examples of geometric 

transformations. The researcher observed that 

these individuals struggled to define 

transformations accurately, using objective or 

abstract terms. Similarly, in a recent study [52], 

prospective teachers struggled to identify the 

center of rotation when asked to describe a 

figure’s rotation around a point. It has also been 

reported that elementary students encounter 

difficulty in identifying rotation centers [14, 53]. 

Sometimes, these prospective teachers noted 

that they rotated figures at specific angles, even 

though these angles were limited to 90, 180, 

270, and 360 degrees. Other studies confirm 

that while reflection symmetry is more 

straightforward, rotational symmetry is 

challenging [54-56]. Furthermore, according to 

the literature [57], students encounter 

challenges in understanding rotation angles.  

It was observed that only 44.4% of teachers 

could accurately rotate an object and find its 

center of rotation [58]. This was due to the 

difficulties they faced with the concept of the 

center of rotation. Hence, to accurately define 
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the concepts of translation, reflection, and 

rotation during teacher training and address the 

associated challenges, researchers [52] suggest 

that it is very important to involve more 

students in undergraduate courses related to 

mathematics education. About the studies 

conducted on van Hiele's levels of geometric 

thinking, the main results of the study on pre-

service teachers at E. P. College of Education in 

Bimbilla, Ghana, were that a large proportion of 

the pre-service teachers demonstrated lower-

level geometric thinking abilities. Specifically, 

many of the participants showed some levels of 

geometric thinking at the first and second van 

Hiele levels, which involve recognition and 

visualization of basic geometric shapes and 

their properties. Relatively few participants 

reached levels three, four, and five, which 

involve using deductive reasoning to make 

connections between geometric concepts and 

develop a more sophisticated understanding. 

The study identified a need for improvements in 

pre-service math teacher education programs 

in Ghana to better prepare teachers for 

teaching geometry and promoting higher-level 

geometric thinking among students [59]. The 

summary of research articles in this field 

indicates that they explore the van Hiele model 

of geometric thinking and its potential to 

improve mathematics education. The results of 

these studies are significant and can be 

summarized as follows: 

Firstly, the papers provide a clear and 

concise explanation of the five levels of 

geometric thinking in the van Hiele model. This 

understanding can help educators assess and 

teach their students better. Secondly, the 

importance of recognizing a students’ current 

level of geometric thinking before introducing 

new concepts is emphasized in these papers. By 

doing so, educators can tailor their teaching 

methods to suit the students’ needs, resulting 

in more effective learning. Thirdly, the papers 

also provide real-world examples of how 

geometric thinking can be applied in fields such 

as architecture and engineering, making 

learning more practical and motivating for 

students. Finally, the potential for 

interdisciplinary learning is highlighted in these 

papers, indicating how the van Hiele model can 

be integrated into various subjects leading to a 

well-rounded education for students. 

Furthermore, these studies paper highlight the 

significance of the van Hiele model of geometric 

thinking in mathematics education and offer 

valuable insights into how educators can use 

this model to enhance student learning. 

On the other hand, the study conducted by 

Reyhani et al. [15] indicates that the 

participants demonstrated competence in van 

Hiele’s third level of informal inference. 

However, they fell short of reaching the fourth 

level of formal inference. It is evident from 

these results that the participant’s proficiency 

falls below the expectations set for 

mathematics teachers and students at the 

fourth level. This suggests that the current 

geometry lessons in the undergraduate 

program of mathematics education may not 

adequately equip students with the knowledge 

required to teach high school geometry 

effectively. 

Nowadays, numerous studies have been 

conducted using cognitive science methods. For 

example, research entitled ‘The Role of 

Symmetry in the Aesthetics of Residential 

Building Façades Using Cognitive Science 

Methods’ [19] utilized eye movement recording 

tools to demonstrate that symmetric patterns 

attract more attention than asymmetric 

patterns [approximately 72% of participants 

chose structures with symmetry lines as 

aesthetically pleasing]. Additionally, in the 

displayed images of symmetrical facades (with 

horizontal and vertical axes), the participants’ 

attention was more focused on the axis of 
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symmetry than other points. Similarly, in this 

research, it was aimed to evaluate PETs 

responses in selecting various symmetric 

images at the Analysis level of the Van Hiele 

model using cognitive science methodology.  

 

Method 

 

Participants 

The participants in this research consisted of 50 

female PETs at Fatemeh Al-Zahra campus of 

Farhangian University in Isfahan and 21 male 

and female PMETs at Shahid Rajaee Teacher 

Training University in Tehran. 

The PETs of Farhangian University of 

Isfahan were divided into two groups: 42 

students who had not learned the concept of 

geometric transformations in their 

undergraduate program (NPGT), and 8 students 

who had learned this concept in their 

undergraduate program )PGT(. 

 

Instruments 

The measurement tool used in this study 

consisted of two tests, which were developed 

by the researchers. The details of each test are 

explained below: 

 

Test questions of PETs 

The first question involved identifying three 

symmetrical figures among five figures, 

representing Van Hiele’s first level. The second 

question involved evaluating the correctness of 

four statements related to the concepts and 

characteristics of rotation, center, and axis of 

symmetry, which represent the second level of 

Van Hiele (Fig. 4). The correct answers for the 

test were determined based on the following 

criteria: 1) choose three symmetrical figures [B, 

D, and E] from the given five figures for the first 

question, and 2) determine the correct 

valuation of at least three of the four 

propositions raised for the second question. 

 
Fig. 4: Test questions based on van Hiele's theory. 

 

The evaluation of the PTs  group achievement at 

Van Hiele levels was qualitative based on the 

grading system proposed by [60]. Fig. 5 

illustrates both qualitative and quantitative 

scales used to measure the process of achieving 

a level. This section can be divided into 

subheadings to provide a clear and organized 

description of the experimental results, their 

interpretation, and the conclusions drawn from 

the study. The section should be concise and 

precise, allowing readers to understand 

research outcomes clearly. 

  

 
Fig. 5: Degrees of acquisition of a van Hiele level 

defined by [60, 61]. 

 

Test question of PMETs 

To assess the cognitive perception of symmetric 

images, a test consisting of 5 symmetric images 

at Van Hiele level 2 (Analysis) was designed and 

administered to PMETs. 

 

Stimuli used in the PMETs test 

The images selected for this cognitive test were 

categorized into two groups: the first category 

is called Monosymmetric and includes images 
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with a single type of symmetry, while the 

second category is called polysymmetric and 

includes images with two types of symmetry.  In 

Fig. 6, Monosymmetric images are those with 

only one type of rotational (a), central (b), or 

axial (c) symmetry, while polysymmetric images 

include shapes with two types of axial-

rotational (d) or axial-central (e) symmetry. 

Symmetries with 360-degree rotation (such as 

those naturally present in all 5 images) were 

disregarded. 

 

 
Fig. 6: The test question is based on the second 

level of Van Hiele’s theory. 

 

Procedure 

The mixed quantitative-qualitative survey 

method was utilized to collect the data for this 

study.  The measurement tool comprised two 

tests designed based on the Van Hiele theory 

and adapted from the levels of Van Hiele as 

presented by Soon [35].  The reliability of the 

test was assessed through Cronbach's alpha 

coefficient, which was found to be 0.68.  The 

validity of the test was verified by mathematics 

professors.   

The Eye Tracker device and cognitive 

science methods were employed to identify the 

type of symmetry in the designed images at the 

second level of the Van Hiele theory. 

 

Procedure used in the PMETs test 

Each trial began with a white fixation cross (+) 

on a gray background at the center of the 

screen (17’’ CRT; refresh rate, 75 Hz; screen 

resolution 1920×1080; viewing distance 75 cm) 

for 500 milliseconds (ms). Then, questions and 

options were displayed for 500ms each. Finally, 

a symmetrical stimulus was shown. Participants 

viewed the stimulus and selected their answer 

from three options (rotational, central, and 

axial symmetry) with a mouse click on that 

option. Their eye movements were recorded 

throughout the task. One block of trials was 

collected from each participant, containing five 

trials of all symmetrical stimuli as shown in Fig. 

6 (each presented once). Each block took 10 to 

15 minutes to complete. See Figure 7 for a 

diagram of the paradigm. The task was 

implemented using the Psychophysics toolbox 

of MATLAB b2016 software [62, 63]. 

 

 
Fig. 7: Details of the test implementation in the 
computer laboratory of Shahid Rajaee Teacher 

Training University. 

 

Eye Monitoring 

Researchers used a non-invasive infrared eye-

tracking device called Eyelink 1000 to monitor the 

participants' left-eye gaze positions during the 

study. The system measured the reflection of the 

pupil and cornea, with an accuracy of 0.25-0.75 

visual degree. The researchers tracked the 

participants' eye movements to ensure that they 

were focused on the stimuli and to obtain their eye 

position. 
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Results and Findings 

 

In this part, the research questions will be 

answered according to the analysis of the 

obtained data and the separation of the 

sample groups . 

 

Results of PETs 

The analysis of the data collected from the 

responses of PETs belonging to the PGT and 

NPGT groups to answer the first research 

question is presented in Table 3.  In response to 

the second research question, the results of 

assignments conducted based on the questions 

and the first two levels of the van Hiele will be 

presented and analyzed.   

 

Table 3: The percentage of correct answers to the 

questions and the level of qualitative 

achievement of van Hiele levels. 

Sample  
Question 

number 
Frequency Percent% 

Qualitative 

acquisition of 

van Hiele levels 

NPGT 
1 11 26.19 Low acquisition 

2 6 14.28 No acquisition 

PGT 
1 6 75 High acquisition 

2 3 37.5 Low acquisition 

Total 
1 17 34 Low acquisition 

2 9 18 No acquisition 

 

It can be concluded that PETs have the 

minimum necessary characteristics to achieve 

the first level of the Van Hiele theory, but they 

have not obtained the minimum characteristics 

necessary to achieve the second level of the Van 

Hiele theory. The details of this claim are shown 

in Table 3 and in summary, Fig. 8 illustrates the 

respondents’ success rate percentage in 

answering the test questions. 

 

The first question of the test and level one of 

van Hiele 

The NPGT participants demonstrated a 

performance rate of 26.19%, falling in the low 

range of the first level of van Hiele, whereas the 

PGT participants scored 75%, falling in the 

medium range of the first level, see Table 4. All 

participants demonstrated success in 

identifying asymmetric Figs )A and C(. In regards 

to the recognition of rotationally symmetric 

figures, all participants identified the snowflake 

)B( as rotationally symmetric but had a lower 

level of success in identifying the other two 

symmetrical figures. The causes of this 

difference resulted in the emergence of the 

idea of investigating geometric thinking based 

on cognitive science methods and designing 

and implementing the second test. 

 

 
Fig. 8: The percentage of correct answers to van 

Hiele levels. 

 

The second question of the test and the level 

of van Hiele 

The Table 5 illustrates that the NPGT students 

were unable to reach the second level, with a 

performance rate of approximately 14%. 

Conversely, PGT students showed some 

improvement, scoring 37.5% in gaining a low 

level of the second van Hiele level theory. 

Interestingly, most of the errors made by the 

students were in response to questions related 

to the relationships between the line of 

symmetry and center of symmetry and 

relationships between rotational and central 
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symmetry, affirming the significance of the 

research topic. 

 

Results of PMETs 

In the analysis of the data recorded by the Eye 

Tracker device )Eye Link100(, the criteria listed 

in  

Table 6 is taken into consideration for 

detecting the type of symmetry in the images 

displayed on the computer. The received 

response's scan path and heat maps were 

compared and analyzed with respect to the 

three groups considered. 

Based on the successful performance of 

PETs in recognizing snowflake image as 

symmetrical figure, the researcher 

hypothesized that PMETs as an expert group 

would also excel in recognizing the rotational 

symmetry of Figs 6a or 6b. Therefore, the 

decision was made to conduct the cognitive 

science test, and its results demonstrated that 

this hypothesis was incorrect.  

Fig. 9, which is an example of a scan path of 

completely correct and completely incorrect 

answers of students, according to the number 

of recorded saccades and the direction of eye 

movement in each image, shows that there is a 

significant difference between the two groups 

of answers so the scan path results confirm one 

of the research questions.  This distinction is 

also evident in their response percentages )see 

Table 7(. 

 

Table 4: Percentage and frequency of correct identification of symmetrical and asymmetrical figures. 

Sample   
Figure number  based on the set 

criteria A B C D E 

NPGT 
Frequency 42 42 42 10 19 11 

Percent% 100 100 100 23.80 45.23 26.9 

PGT 
Frequency 8 8 8 7 7 6 

Percent% 100 100 100 87.5 87.5 75 

Total 
Frequency 50 50 50 17 26 17 

Percent% 100 100 100 34 52 34 

 
Table 5: Frequency and percentage of correct valuation of the second question. 

Sample   
Correct evaluation of the proposition based on the set 

criteria A B C D 

NPGT 
Frequency 16 8 37 23 6 

Percent% 38.08 19.0 88.09 54.76 14.28 

PGT 
Frequency 3 7 3 3 3 

Percent% 37.50 87.50 37.50 37.50 37.50 

Total 
Frequency 19 15 40 26 9 

Percent% 38 30 80 52 18 

 

Table 6: Criteria considered for response analysis . 
Images Completely Correct Roughly correct Ctelompley Incorrect 

Monosymmetric One correct choice 
without incorrect choice  

The first choice is correct or 
incorrect and the second choice is 
incorrect or correct 

Zero correct selection 

Polysymmetric Two correct choices 
without incorrect choices  

Two or one correct choice Zero correct selection 
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• Completely 
Correct 

    

 
    

• Completely 
Incorrect 

    

    
 

Fig. 9: Number of saccades and fixations in the scan path. 
 

Table 7: Choosing the symmetry of the images according to the considered criteria . 

Image Symmetry type subject Correct % Roughly correct % Incorrect % 

 

Rotational 

Female 50 50 0 

Male 26.66 46.66 26.66 

Total 33.33 47.61 19.04 

 

Central  

Female 50 3.33 16.66 

Male 53.33 26.66 20 

Total 52.38 28.57 19.04 

 
Axial 

Female 50 33.33 16.66 

Male 100 0 6.66 

Total 80.95 9.52 9.52 

 

Rotational 
Axial 

Female 16.66 83.33 0 

Male 6.66 86.66 6.66 

Total 9.52 85.71 4.7 

 

Central 
Axial 

Female 16.66 66.66 0 

Male 6. 20 6.66 
Total 47.61 47.11 4.7 

 

Moreover, the scan path and heat map images 

reveal that certain participants' inability to 

provide accurate responses can be attributed to 

factors such as inattentiveness, inadequate 

attention to detail, and incomplete observation 

of the images. On the other hand, the outcomes 

derived from participants' heat map images 

validate the findings of previous research [64], 

indicating that reflections with vertical or 

horizontal mirror lines are generally more 



81                                                                                                                                                           Tech. of Edu. J. 18(1): 67-88, Winter  2024 

accessible for students to visualize compared to 

reflections with diagonal mirror lines. 

The counts and percentages of selected 

symmetry types for each image in Table 8 reveal 

that, across all images, PMETs with an accuracy 

exceeding 60% were capable of correctly 

identifying image symmetries. However, their 

accuracy diminished in their final responses. In 

certain cases, their second or third choices were 

made incorrectly, resulting in inaccurate 

answers to the questions.  

The difference in choosing the central 

symmetry option between image b 

)monosymmetric( and image e )polysymmetric ( 

is also evident, with percentages of 80.95% and 

76.19%, respectively. Notably, the disparity in 

choosing rotational symmetry between 

monosymmetric and polysymmetric images is 5 

times that observed for central symmetry. 

These variations are further validated by the 

heat map images.  For instance, the correct 

answer image in heat map Figure 10a displays a 

higher number of saccades compared to Fig. 

11d, affirming these discrepancies. 

On the other hand, in the two 

polysymmetric images )d( and )e(, the linear 

symmetry option has been chosen by the 

participants with close percentages of 80% and 

85%, respectively. In contrast, the detection 

percentage of linear symmetry in the 

monosymmetric image )c( increased to 

approximately 95%. 

The sum of these results, together with the 

results of the order of correctly recognizing the 

symmetry of the images )axial, central, central 

axial, rotational, and finally rotational axial(, 

show that the students’ skill in distinguishing 

the type of symmetry in monosymmetric 

images is better than in poly symmetric images. 

Fig. 10-11 show heat map images of PMETs 

tests according to the order of selection of the 

options in the test. It should be noted that the 

range of colors from cool to warm tones shown 

in the following images indicates the least to 

most focal points emphasized. Below is a 

summary of the findings derived from these 

images.

 

Table 8: Choosing symmetry in each image. 

Image Sample 
Axial Central Rotational 

f % f % f % 

 

Female 0 0 3 50 6 100 

Male 3 20 9 60 12 80 

Total 3 14.28 12 57.14 18 85.71 

 

Female 0 0 5 83.33 3 50 

Male 5 33.33 12 80 3 20 

Total 5 23.80 17 80.95 6 28.57 

 

Female 5 83.33 1 16.66 2 33.33 

Male 15 100 0 0 1 6.66 

Total 20 95.23 1 4.76 3 14.28 

 

Female 5 83.33 5 83.33 5 83.333 

Male 13 86.66 10 66.66 8 53.33 

Total 18 85.71 15 71.42 13 61.90 

 

Female 6 100 3 50 4 66.66 

Male 12 80 13 86.66 4 26.66 

Total 17 80.95 16 76.19 8 38.09 
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Image a 

Completely correct The first selection is correct The second selection is correct Completely incorrect 

    
Image b 

    

Image c 

  

− 

 

Fig. 10: Heat map monosymmetric images. 

Image d 

Completely correct One selection is correct Two selections are correct Completely incorrect 

    
Image e 

    

Fig. 11: Heat map polysymmetric images. 

 

The results of these images follow a similar 

pattern to the scan path results. Images with 

‘completely correct’ answers have more color 

points and warmer colors in the spectrum. In 

specific instances, the gaze trace and the 

warmer color spectrum indicate the 

determination of central or rotational 

symmetry, as well as the direction of rotation 

and the presence of axial symmetry )be it 

vertical, horizontal, or diagonal(. The variable 
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number of saccades can indicate the level of 

accuracy and concentration, the complexity of 

the image, or the recognition and 

understanding of the participants in 

determining the type of symmetry of the test 

images. 

It can be seen that the number of saccades 

in each of the categories ‘completely correct’ to 

‘completely incorrect’ in Fig. 10-11 ranges from 

the highest to the lowest. Of course, there is an 

exception in this process. In Fig. 10a, in contrast 

to the other cases, the number of saccades in 

the heat map of the category ‘completely 

incorrect’ is increased. One of the reasons is the 

weakness of the students in the group PEMT in 

understanding the concept of rotational 

symmetry correctly and completely, which 

causes more difficulty in recognizing and 

ultimately increasing the number of saccades 

and fixations. The results of Table 7 confirm this 

weakness. Among the 3 monosymmetric 

images, the lowest percentage of success 

)33.33%( is related to the image )a(. Also, in 

polysymmetric images, the image )d ( which has 

rotational-axial symmetry has a much lower 

success rate than the image )e( with central-

axial symmetry. 

Based on the distribution of colored dots in 

the images below, the research literature is 

corroborated by the fact that students in this 

experiment exhibited a greater emphasis on 

identifying vertical and then horizontal lines, 

whereas they rarely distinguished the oblique 

symmetry lines. According to the responses of 

the participants to the test, the lowest 

percentage of completely correct responses is 

related to Fig. 10d )9.52%(, which displays the 

fewest colored dots among all recorded images. 
 

Discussion  
 

According to the analysis of the data obtained 

in response to the research questions, the 

following conclusions can be drawn: 

The response rate for PET group students was 

34%, which represents a low degree of 

achievement from the first level of Van Hiele's 

theory. According to Gutiérrez et al.  [60, 61] 

scaling, they failed to achieve the minimum 

degree of achievement of the second level. 

The discrepancy in Van Hiele levels noted 

between the NPGT and PGT groups confirms 

the effectiveness of the educational curriculum 

centered on geometric concepts during the 

academic of PETs. This elevation in their 

geometric thinking level highlights the 

beneficial outcomes of the educational 

program on their cognitive growth in this 

domain. 

In both PET and PMET groups, students can 

recognize symmetrical shapes correctly but 

have difficulty determining the type of 

symmetry of shapes, especially when they 

encounter polysymmetric shapes or oblique or 

rotational axial symmetry. The results of the 

cognitive test on the PMET group support this 

conclusion.  It has been found that most 

students of both two groups do not correctly 

understand rotational and central symmetry, as 

well as their characteristics. 

There is a significant difference between 

each image and each type of symmetry of the 

symmetrical shapes based on heat map images.  

Students of PMETs who exhibited greater 

attentiveness, as evident from their scan path 

images with higher numbers of saccades and 

fixations, demonstrated better performance in 

accurately identifying symmetry. 

The analysis of the data in Table 8 

demonstrates that PMETs with an accuracy 

exceeding 60% were generally effective in 

identifying image symmetries, although their 

accuracy slightly declined in their final 

responses. Notably, the selection of central 

symmetry differed significantly between 

monosymmetric )image b( and polysymmetric 

)image e ( images, with percentages of 80.95% 
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and 76.19%, respectively. The disparity in 

recognizing rotational symmetry between 

these image types was even more pronounced, 

highlighting students' superior skill in 

identifying symmetry types in monosymmetric 

images, particularly linear symmetry 

)approximately 95% accuracy in image c(. These 

findings emphasize the importance of further 

investigating students' proficiency in perceiving 

different symmetry types. 

Comparing the performance of PEMT 

students in the 'Roughly correct' and ' 

Completely correct ' criteria reveals that they 

are more prone to errors when precise 

determination of symmetry type is necessary. 

This pattern was consistently observed in the 

results obtained from the PET group, which also 

exhibited subpar performance at the analysis 

level within the framework of Van Hiele's 

theory. 

Notable differences emerged between the 

performances of males and females within the 

PEMTs. Specifically, girls exhibited greater 

proficiency in identifying rotational symmetry, 

whereas boys excelled in detecting central 

symmetry. Additionally, a significant contrast 

was observed in correctly identifying linear 

symmetry, with boys achieving a 100% accuracy 

rate compared to girls' 50% accuracy. These 

performance discrepancies underscore the 

presence of distinct patterns in geometric 

thinking between males and females. 

Figs 10,11 present heat map images of the 

PMETs test. The color spectrum, ranging from 

cool to warm tones, signifies the emphasis from 

least to most focal points. The results from 

these images closely resemble the patterns 

observed in scan paths, where 'completely 

correct' responses exhibit warmer tones and 

more color points. These patterns often 

unmistakably indicate the determination of 

central or rotational symmetry, as well as the 

direction of rotation and the presence of axial 

symmetry (be it vertical, horizontal, or 

diagonal). The varying number of saccades 

serves as an indicator of accuracy, 

concentration, image complexity, or 

participants' recognition and understanding of 

the test image's symmetry type. 

 

Conclusions 

 

Geometric transformations as a part of 

geometry, which is one of the most challenging 

topics in school mathematics, was chosen as the 

subject of this research. The current research 

seeks to find the root of students' problems in 

learning this subject, hence the statistical 

population was selected from prospective 

teachers who are one of the primary and 

effective factors in the education of students. It 

is obvious that the educational topics in the 

teacher training course are important and have 

an impact on their teaching skills, and the 

results of the research confirm that the 

existence of the topic of geometric 

transformations in the current curriculum of 

prospective teachers is necessary, but not 

sufficient and needs to be revised. Also, the 

authors used cognitive methods to observe the 

roots of students' answers in the designed test. 

The heat map analysis of PMETs test results 

revealed distinct patterns in symmetry 

recognition across different types of 

symmetrical shapes. Students exhibiting 

heightened attentiveness, reflected in 

increased saccades and fixations in their scan 

paths, demonstrated improved accuracy in 

identifying symmetrical patterns. Noteworthy 

differences were observed in selecting central 

and rotational symmetries, particularly in 

monosymmetric images, highlighting the 

importance of investigating students' 

proficiency in perceiving various symmetry 

types. 
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Overall, both groups of prospective teachers 

demonstrated a lack of success in 

comprehending and identifying various types of 

symmetry, particularly the non-expert group. It 

is advisable to implement essential revisions in 

the development of educational content and 

teaching methodologies employed by 

professors, aiming to enhance students' grasp 

of this subject. Moreover, leveraging 

technology such as augmented reality (AR), 

GeoGebra, and Cabri Geometry, along with 

online platforms like mathsisfun.com and 

brilliant.org, can significantly contribute to the 

improvement of cognitive and spatial abilities 

among both students and teachers in this 

domain. By incorporating these resources, 

educators can foster a more effective and 

engaging learning experience, ultimately 

yielding better outcomes in the understanding 

of geometric transformations and symmetry 

concepts. 

There are potential factors that may 

contribute to the different patterns of 

geometric thinking observed, such as individual 

aptitude, previous experiences, or educational 

background. Moreover, it is imperative to 

promote an inclusive and equitable learning 

environment where all students, regardless of 

gender, have equal opportunities to excel in 

mathematics and related subjects. Further 

research on these factors or finding a stable 

mental map of thinking about geometric 

transformations can be future research topics. 
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Background and Objectives: The ever-changing and enigmatic future is taking form through a continuous 
wave of worldwide trends, advancements, and revolutionary ideas. Moreover, the rapid spread of the 
coronavirus and subsequent lockdown measures have accelerated the pace of technological 
advancements, significantly impacting multiple facets of our existence, employment, and connections. In 
the realm of learning, there has been an astounding and rapid transition from conventional classrooms 
to virtual platforms and groundbreaking advancements. Consequently, it becomes imperative for 
mankind to acknowledge and evaluate the profound influence of these developments, specifically within 
the domain of education. This innovative research project seeks to investigate the impressive capabilities 
of metaverse technology in addressing an unforeseen hurdle. Its main aim is to examine the deep 
influence of extended reality technologies on future education and assess if incorporating metaverse 
technology in learning will transform the higher education, generating notable progress and enhancing 
the quality of instruction. 
Materials and Methods: The study aimed to comprehensively understand the research topic and its 
context by gaining insight into the participants’ perspectives and experiences. To achieve this, a 
qualitative research was used with 63 purposefully selected participants. The participants included 
Iranian male and female EFL university professors, EFL university students, educational technology 
specialists, and futurists in science and technology. Data was collected by conducting focused-group 
discussions and episodic narrative interviews, as well as utilizing narrative inquiry methods on the 
Telegram network. Data collection continued until saturation was achieved, resulting in 25 participants 
for interviews and 38 individuals for narrative inquiry. To analyze the data and identify recurring themes, 
thematic analysis was conducted, involving initial coding, focused coding, and axial coding. 
Findings: Findings revealed that metaverse technology plays a crucial role in the field of education and 
has a significant influence  on higher education. Surprisingly, while analyzing the data, four main 
categories were identified, surpassing initial expectations. These categories include: 1) Empowering 
experiences: XR heightens sense of immersion, presence, and agency; 2) The immersive power of XR: 
Boosting enjoyment, interest, motivation, and self-efficacy; 3) Exploring boundaries of perception: XR 
triggers the illusion of body ownership and embodiment in virtual environments; and 4) The 
metamorphosis of the self: XR revolutionizes attitudes, behaviors, cognition, and physical body. Each of 
these categories represents the impacts of metaverse on future education. Understanding and embracing 
XR’s impact on education is vital for educators, as harnessing the metaverse’s potential benefits can 
greatly enhance teaching and learning experiences through more captivating and immersive 
environments. 
Conclusions: The outcomes of this research carry significant implications for policymakers, educators, 
managers, leaders, practitioners, and all stakeholders involved in the field of education. They provide 
valuable insights into global trends, emerging technologies, innovations, and developments, and how 
they will likely shape the future of higher education. Given the rapid advancements in technology and the 
ongoing impact of the coronavirus pandemic, it is crucial to embrace these technologies and implement 
necessary changes in learning and teaching method to improve the quality of education. The hope is that 
this study will be a trusted source and offer guidance to future generations, helping them meet the 
evolving requirements of education. 
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های تکنولوژیکی در  ها و پیشطرفتتوسط  روند های جهانی، فناوری  ای کهی ناپایدار و پیچیدهآینده اهداف:پیشیینه و 

امروزه، هاه گیری   .های آن را ضططروری می کندفناوریو  حال شططکگ گیری اسططت، دری عایق انچلاا مهارع صططن تی

تأثیر   بشطططرهای مختلف زندگی  بر بخش و  کرده  تسطططری   آموزش  ینیز پیشطططرفت فناوری را به ویده در حوزه 19کوید  

را تجربه    سطکوهای برخ یک تغییر سطری  از یادگیری سطنتی  به    ،ویده  به آموزش،  یگذاشطته اسطت به گونه ای که حوزه

ی آینطده  هطای ییرمنتررهکرده اسطططتی ایژ پدوهش بطه بررسطططی اثرات و پیطامطدهطای فنطاوری متطاورس، در مچطابلطه بطا مطالش

اجزای  به عنوان یکی از های واق یت گسطترده،  فناوری  آیااسطت که  موضطو   بررسطی ایژ    ایژ مچاله  پردازدی هدف اصطلیمی

باعث  قادر اسططت  گذارند و آیا فناوری متاورس ب   تأثیر  عالی آینده بر آموزشمی توانند  متاورس،    بوع  سططازنده ی زیسططت

 شودی در آینده  ارتچاء کیفیت آموزش

گیری از دیدگاه ها و تجربیات شطرکت  تحچیق کیفی حاضطربا هدف یافتژ دری جام ی از موضطو  تحچیق با بهره  :هاروش

ی ایرانی مرد و زن، شطامگ اسطاتید رشطته زبان  کنندهشطرکت    ۶۳کنندگان صطورت گرفتی برای دسطتیابی به ایژ هدف،  

های آموزشطی و آینده پدوهان حوزه عل  و فناوری به  ی زبان انگلیسطی، متخصطصطان تکنولوژیانگیسطی، دانشطجویان رشطته

صطورت هدفاند با روش گلوله برفی از سطازمان ها و موسطسطات آموزشطی مختلف در شطهر تهران انتخاا شطدندی داده ها  

ها تا دسطتیابی به اشطبا  ادامه یافت که منجر  پدوهی جا  آوری شطدی جا  آوری داده-ازطریق دو روش مصطاحبه و روایت

اده به منرور تجزیه و تحلیگ د  .پدوهی شطد-کننده برای روایتشطرکت ۳8ها و  شطرکت کننده برای مصطاحبه 2۵به انتخاا  

 متارکز و کد گذاری محوری استفاده کردی شامگ کدگذاری باز، کد گذاری  ن  ها، محچق از روش تحلیگ مضاو

ی آموزش  نشطان داد که فناوری متاورس نچش بسطیار مهای در زمینه  ی تحچیق حاضطرهاتجزیه و تحلیگ یافته  ها:یافته

( تجارا تواناند: واق یت  1  :ها مهاردسطته مضاون اصلی شناسایی و استخرا  شدندی تجزیه وتحلیگ دادهدرنتیجه .دارد

 ( قدرت فراگیر: واق یت توسط ه یافته، باعث2توسط ه یافته، ح  یوطه ور شطدن، حضطور و عاملیت را افزایش می دهد،  

( کاوش در مرزهای ادرای: واق یت توسطط ه یافته، توه  مالکیت  ۳افزایش لذت، علاقه، انگیزه و خودکارآمدی می شططود،  

( دگردیسططی خود: واق یت توسطط ه یافته، نگرش ها، رفتارها،  4بدن و تجسطط  را در محی  های مجازی ایجاد می کند، 

  آموزش ها به وضطوح تأثیر فناوری واق یت توسط ه یافته را بر  کندی ایژ دسطته بندیشطناخت و فیزیک افراد را متحول می

در  تری را  هطای جطذاا و ف طالتوانطد محی دهنطدی دری مزایطای گنجطانطدن متطاورس در آموزش، میآینطده نشطططان می  عطالی

 کندی    فراه  عالی  آموزشفضای  

  دانشططجویان،   مهای برای سططیاسططتگذاران، اسططاتید، مربیان، مدیران، رهبران،  کاربردهاینتایج ایژ مطال ه    گیری:نتیجه

هطا،  فنطاوریدر مورد رونطدهطای جهطانی،    و تاطامی ذینف طان آموزش عطالی دارد و بطاعطث افزایش بینش  دسطططت انطدرکطاران

ی آموزش می شططودی با توجه به  ها و مگونگی تاثیر آنها درشططکگ دهی آیندهها و پیشططرفتهای نوظهور، نوآوریفناوری

ها و ایجاد تغییرات  در آموزش، پذیرش ایژ فناوری 19ثیر بیااری کووید  أپیشطططرفت های سطططری  در فناوری و به ویده ت

لازع برای بهبود کیفیطت آموزش بسطططیطار مه  اسطططتی امیطد اسطططت کطه ایژ تحچیق منب ی قطابطگ اعتاطاد و انگیزه ای برای  

 باشدی  کشورمان آینده  عالی  ر زمینه آموزش و تحول نراع آموزشمطال ات آتی د
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Introduction 

 

The world is experiencing a rapid and significant 

change called the Fourth Industrial Revolution 

(4th IR), which is characterized by its unique 

features, vast scope, and technological 

advancements. This revolution is profoundly 

transforming key aspects of human existence, 

including lifestyle, employment, and social 

interactions, at an astonishing pace and with a 

broad impact [1]. Schwab’s proclamation of the 

4th IR marks an unprecedented shift in human 

history that surpasses all previous revolutions 

[2]. The distinguishing feature of this revolution 

is the merging of physical, digital, and biological 

technologies, which include artificial 

intelligence (AI), robotics, the internet of things 

(IoT), biotechnology, and nanotechnology [3]. 

These technologies are pivotal in driving and 

accelerating the 4th IR, impacting diverse 

sectors including industry, agriculture, 

medicine, economics, and academia [4, 5].  

The Fourth Industrial Revolution, according 

to the World Economic Forum [6], is shaping 

various aspects of our lives and affecting our 

identity, privacy, ownership, consumer 

behavior, work-life balance, professional 

growth, expertise acquisition, social 

responsibilities, and interpersonal connections.  

Therefore, to understand the 4th IR, we must 

acknowledge our physical, emotional, 

cognitive, and spiritual aspects, as asserted by 

Schwab [2]. This gains importance as talks 

about the possible rise of the Fifth IR have 

begun. The evidence indicates upcoming 

technological revolutions, bringing about 

diverse changes and challenges. Despite the 

uncertain future, it is clear that significant 

disruptions will alter various aspects of human 

life. Moreover, the global community has 

already experienced transformative shifts due 

to the unprecedented coronavirus pandemic 

[7]. Lockdowns during the health crisis have led 

to a significant increase in technology adoption, 

inducing widespread changes and diverse 

online activities across various domains in our 

society [8]. Nowadays, the use of technology in 

education is on the rise, reflecting a wider 

trend. Indeed, investing in the education sector 

to foster adaptability is necessary in a world 

demanding more IT expertise. However, 

underdeveloped nations face hurdles in their 

education systems, lacking vital skills. Notably, 

the current economy increasingly values skills, 

marking an important change in recent times 

[9]. 
 

 Many facts indicate that the coronavirus 

pandemic and the emergence of Industry 4.0 

have greatly affected education, leading to 

changes in policies, teaching techniques, and 

learning possibilities [10]. Reforming the 

education system and aiming for top-notch 

education has become crucial now. Hence, 

devising integrated and comprehensive 

strategies that meet the needs of the 4th IR is 

essential in order to nurture students who have 

a distinct blend of abilities, knowledge, and 

innovation, empowering them to make the 

most of the 4th IR. Without achieving this, there 

will be a halt in progress and lack of 

advancement. Ultimately, without a quality 

education that involves all stakeholders, 

including the public and private sectors, 

academia, and civil society, it is impracticable to 

effectively address this revolution. Lately, 

people in different fields, especially education, 

have been highly interested in metaverse 

technology. The metaverse is a digital 

ecosystem or structure created by the 

convergence of extended reality (XR) 

technologies, such as virtual reality (VR), mixed 

reality (MR), augmented reality (AR), and other 

technologies like artificial intelligence (AI), 

immersive digital space, and real-time 

communication. It has garnered global 

attention and become a topic of debate today. 
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Despite the challenges, the value of striving to 

integrate this technology is immeasurable. This 

study aimed to investigate the effects of XR 

technologies on education, with a focus on 

showcasing their potential and uniqueness as 

part of the metaverse structure. The objective 

was to exemplify how metaverse technology 

can improve education. Therefore, a 

fundamental question was raised: How will 

integrating metaverse technology in education 

impact the future, potentially catalyzing 

transformative changes and enhancing the 

quality of education in the current system?  

This study examines the effects and 

significance of metaverse technology on 

education, highlighting four categories related 

to XR technologies. The aim is to showcase the 

potency of the metaverse in future education. 

It presents metaverse technology as a 

significant trend in the 4th IR, with distinct 

characteristics and vast possibilities for 

education in the future. The study reveals 

significant impacts and implications of 

metaverse, offering valuable perspectives for 

leaders, educators, policymakers, and all 

educational stakeholders. These findings 

broaden stakeholders’ comprehension of the 

benefits that come from incorporating the 

metaverse in education, focusing on its ability 

to improve the quality of learning. This is 

especially crucial for education authorities in 

developed nations striving to deliver 

exceptional education. Additionally, the 

research underscores the metaverse 

technology's potential to facilitate 

decentralized education, aligning with the 

objective of attaining excellent educational 

benchmarks. This research aims to facilitate the 

integration of the metaverse into educational 

institutions, fostering advancement and 

innovation in education. It anticipates 

stimulating further exploration of technology 

integration and endeavors to serve as a reliable 

reference and supportive resource for future 

generations, addressing evolving educational 

requirements. 
 

Review of the Related Literature  
 

The metaverse is a virtual world with different 

digital spaces for entertainment, socializing, 

and learning. It serves as a network of 

computer-generated environments where 

users can fully engage in activities like work, 

play, and education [11]. Recent advances in 

technology inch us closer to achieving the 

metaverse, a concept introduced by 

Stephenson in his book thirty years ago [12]. XR 

technologies are fueling the metaverse’s 

expansion, transforming how we engage with 

the digital realm and unlocking new possibilities 

[13]. As it is shown in Fig. 1, metaverse is a 

blueprint for enhancing comprehensive human 

development. The rapid development of 

Internet communication techniques and 

hardware platforms, decentralization, the 

combination of virtuality and reality, and high 

human-computer interaction are the 

conspicuous characteristics of the metaverse 

[14].  

By incorporating virtual reality and 

augmented reality, the metaverse expands 

upon traditional internet and social media 

platforms [15]. The metaverse aims to use 

technologies like 5G, blockchain, AI, and 3D 

graphics to create an interactive virtual version 

of the real world. It allows exploration through 

XR platforms like Meta [16]. Extended reality 

(XR) technologies, such as virtual reality (VR), 

mixed reality (MR), augmented reality (AR), 

range from computer-generated environments 

to physical reality without virtual elements [17]. 

Elbamby et al. [18] stated that the key 

difference among VR, AR, and MR is the method 

of integrating computer-generated content into 

the real world, supporting the same argument. 
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Fig. 1: The characteristics of metaverse and education 

Source: Lin et. al, [14] 
 

The study by Makransky and Lilleholt [19] found 

that 3D virtual learning environments, such as 

the metaverse, use VR, AR, and MR to recreate 

real-world settings for educational purposes. 

Makransky and Petersen [20] emphasize that 

AR, MR, and VR possess unique qualities such as 

immersion, interactivity, and invisibility, 

offering valuable benefits in education by 

creating sense of presence, control, and 

empowerment. Queiroz et al. [21] found that 

integrating XR learning environments leads to 

higher satisfaction and self-assurance among 

learners in their ability to acquire knowledge. 

Additionally, Kaplan-Rakowski and Gruber [22] 

suggested that language learners often struggle 

with complex texts, but immersive virtual 

reality has emerged as a motivating solution. 

Parong and Mayer’s [23] research revealed that 

interactive virtual reality enhances learning by 

positively impacting emotions and cognition, 

improving learning outcomes. Furthermore, 

studies by Makransky and Klingenberg [24] and 

Makransky et al. [25] explored the emotional 

impact of immersive multimedia learning and 

revealed that highly immersive environments 

lead to increased presence and enjoyment. 

According to Wang et al. [26], XR’s capabilities 

have the potential to enhance learning 

experiences by offering more realistic contexts 

compared to traditional classrooms.  

Bailenson’s [27] research showed that 

immersive virtual environments engage 

students and teachers effectively, which is 

challenging to replicate in real-life scenarios. 

Similarly, Makransky and Mayer [28] suggested 

that immersive virtual learning environments 

offer unique opportunities for experiential and 

situated learning that are typically not available 

in real-life situations. This is in line with the 

viewpoints of Di Natale et al. [29] who 

emphasized that immersive virtual learning 

systems offer authentic scenarios for engaging 

and contextualized learning, enhancing 

motivation and facilitating the transfer of 

knowledge. Numerous studies have indicated 

that the effectiveness of virtual learning 

experiences heavily depends on the technology 

utilized, which determines the level of 

immersion. For instance, the study conducted 

by Di Natale et al. [29] classified systems into 

three levels of immersion: non-immersive 

(desktop VR), semi-immersive (smart glasses or 

full dome), and fully immersive (head-mounted 

displays). According to Di Natale et al., [29], 

when using a head-mounted display (HMD) or a 

Cave Automatic Virtual Environment (CAVE), 

the perceived immersion in an environment is 

greater compared to a desktop virtual reality 

setup. Queiroz et al. [21] further explained that 

virtual reality systems track the user’s head 
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movements and adjust the virtual environment 

accordingly, giving a 360° view of digital 

content. This creates an immersive experience 

using head-mounted devices, generating a 

computer-generated virtual space that appears 

realistic, as Kaplan-Rakowski and Gruber [22] 

described. A study by Wu et al. [30] revealed 

that HMDs in immersive environments are 

more beneficial than less immersive media, 

improving skill development, cognitive 

processes, and knowledge acquisition. 

Makransky and Petersen [31] suggested 

that greater psychological presence in 

immersive environments enhances 

engagement and cognitive processing among 

students. This increased engagement requires 

more cognitive effort to comprehend learning 

materials. A study by Iriye and Ehrsson [32] 

suggested that individuals who feel a stronger 

connection to their virtual avatars have 

improved memory and self-awareness when 

recalling information. This indicates that 

incorporating multiple senses and our 

perception of our own bodies is essential in 

forming memories. Serino et al. [33] found that 

when participants experienced a congruent 

visuo-tactile condition, it led to a strong illusion 

of body ownership, self-location, and agency. 

This heightened their learning abilities, 

resulting in improved effectiveness and 

efficiency in the learning process. In an article, 

Schöne et al. [34] proposed that virtual reality 

has the potential to bring about changes in 

attitudes, brain function, and cognition by 

allowing individuals to embody different 

bodies. Liu [35] explores the ‘Proteus Effect’ 

introduced by Yee and Bailenson [36], which 

suggests that a person’s behavior and attitudes 

in digital environments can be shaped by their 

virtual avatar. The appearance and actions of 

their digital representation can affect how they 

behave in both virtual and real-life settings. 

Method 

 

Participants 

A group of 63 Iranian male and female, 

including English as foreign language (EFL) 

university professors, EFL university students, 

educational technology experts, and science 

and technology futurists, came together for an 

intriguing qualitative study. Out of the 

participants, 25 were selected to participate in 

two captivating interviews stages. The first 

stage involved a focused-group interview with 

14 members, split into two sessions with four 

participant groups in each. The second stage 

involved conducting episodic narrative 

interviews with the remaining 11 participants. 

In addition, a total of 38 individuals participated 

in a narrative inquiry that was carried out using 

Telegram. Participants were recruited from 

various parts of Tehran, including research 

institutions, government organizations, 

technology companies, and universities. To 

ensure efficient engagement and effective data 

collection, a purposive and snowball sampling 

method was utilized. By involving experts and 

expanding the participant chain, data 

saturation was achieved, ensuring the study 

had an adequate sample size. 

 

Instruments 

This study aimed to explore the captivating 

world of the metaverse and understand its 

significant influence on the future of education. 

Two methods were employed to gather the 

data of the study. Firstly, interviews were 

conducted, which encompassed focused-group 

interviews and engaging episodic narrative 

interviews. Secondly, the narrative inquiry 

technique was employed to validate the data 

acquired from the interviews. The selection of 

the interview method was based on its 

convenience and usefulness in qualitative 

research. To collect diverse perspectives in a 
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structured setting, focused-group interviews 

were preferred, allowing for simultaneous 

discussions on the research topic. The episodic 

narrative interview was also effective in 

capturing personal stories and accounts, 

offering valuable insights into participants’ 

actions and experiences. Narrative inquiry was 

particularly advantageous as it removed 

limitations such as time constraints and the 

requirement for face-to-face meetings. It 

encouraged participants to contemplate their 

experiences and share comprehensive insights 

through online networks, in real-time or at their 

own convenience. Different sets of questions 

were tailored for four groups of participants in 

both interviews and narrative inquiry to gather 

the required data. To ensure the content 

validity of questions, a team of experts 

diligently reviewed and approved them.  

 

Procedure 

In the first round of data collection procedure, 

interviews lasting 20 to 35 minutes, were 

recorded upon the participants' agreement. 

The conducted focused-group interview was 

split into two well-managed sessions, providing 

a non-threatening environment for participants 

to openly share their viewpoints and attitudes. 

The purpose, expected results, and advantages 

of participating in the interviews were clarified 

beforehand. The researcher then utilized 

probing questions to delve deeply into the areas 

of discussion, while carefully addressing any 

ambiguous remarks and seeking clarifications 

from the participants. The episodic narrative 

interview took place through various sessions, 

gathering comprehensive narrative accounts of 

participants’ thoughts and experiences within 

specific episodes. In the second round of data 

collection, narrative inquiry established via 

Telegram group provided an environment for 

participants to engage in conversations. The 

inquiry focused on narrative affordances, 

including distributed authorship, digital 

recombination, and reviewability. Distributed 

authorship allowed for multiple voices to 

contribute to a narrative, resulting in a nuanced 

portrayal of different perspectives. Digital 

recombination involved taking elements from 

existing content and placing them in a new 

context to create fresh interpretations. 

Reviewability encouraged storytellers to 

critically examine their stories to ensure they 

aligned with societal norms and reality.  

 

Data Analysis 

The researcher used a three-step coding 

process to analyze the data, which included 

initial coding, focused coding, and axial coding. 

The interviews were recorded and transcribed 

for analysis. All voices in the Telegram group 

were first transcribed and then along with the 

texts written there were analyzed. The data 

underwent thorough examination multiple 

times, focusing on identifying important ideas 

and messages at various levels, such as words, 

phrases, sentences, and paragraphs, that were 

relevant to the interviews and research 

questions. In the initial coding phase, the aim 

was not to fully analyze the data but to highlight 

key points and relevant sections related to the 

research questions. These sections were coded 

and accompanied by explanations. In the 

focused coding stage, important themes were 

identified from the initial coded sentences and 

given appropriate codes. The codes were 

carefully examined to differentiate similar 

codes from distinct ones. This process resulted 

in the collection of numerous early codes and 

patterns with different themes, which were 

then organized into primary categories. 

Analyzing the patterns within individual codes 

played a crucial role in forming the main 

thematic categories, thus leading to the axial 

coding stage of the data mining process. 
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Results and Findings  

 

The study found that metaverse is a crucial 

technology that is having a significant impacts 

and implications on future education. As it is 

shown in Table 1, the analysis of the data 

resulted in the identification of four main 

categories related to XR technologies, 

demonstrating the opportunities of the 

metaverse in future education, each of which 

discussed below in details. 

 
Theme 1: Empowering Experiences: XR 

Heighten Sense of Immersion, Presence, and 

Agency 

Participants agreed that immersive virtual 

learning environments are highly beneficial for 

both educators and learners. As per an EFL 

university professor, these settings offer 

immersive experiences, encourage experiential 

and contextual learning, and provide 

interactive, genuine, and realistic 

opportunities. According to him, the degree of 

immersion depends on the resemblance of 

visual, auditory, and haptic cues to the physical 

world. He conveyed his thoughts in the 

following manner: 

The degree of engagement in virtual 

environments relies on elements such as precise 

tracking, high-quality visuals and audio, wide 

field of vision, and frequent updates. The level 

of user immersion or awareness of the virtual 

realm greatly influences the quality of their 

encounter.  

 

He emphasized that the degree of total 

submersion sets apart a multifaceted 

cybernetic realm, observed on a computer 

screen and controlled with a mere mouse, from 

an extraordinary realm encountered through an 

awe-inspiring HDM or the mesmerizing CAVE, 

where the user is enveloped by large screens 

and views the environment with the aid of 3D 

glasses. In his perspective, an online learning 

environment with diverse elements may lack 

complete immersion, whereas the ‘Cave’ 

provides a partial immersive experience. On the 

other hand, the HDM takes immersion to 

another level by engulfing the user’s entire field 

of view with the wonders of the virtual realm. 

He elaborated on his explanation as follows: 

 

Table 1: Metaverse impacts and implications on future education 
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The system classification’s levels of 

immersion range from captivating to 

mesmerizing. Let’s compare the 

immersive ‘Cave’ system, which 

showcases your actual body, to the HMD 

that ingeniously generates a virtual body. 

It allows you to seamlessly explore a 

virtual universe while observing your 

digital self, completely engulfing you in a 

vivid digital reality.  

 

A futurist remarked that true immersion 

can be achieved by capturing real-life 

sensations, encompass a multitude of senses, 

and present an extensive range of 

representations, resulting in a magnificent 

experience. From this perspective, utilizing a 

HMD for education is superior to watching a 2D 

video because the HMD’s immersive 

capabilities provide a captivating learning 

experience. He thought HMDs can revolutionize 

education by comparing immersive VR to 

desktop VR for proficiency development. He 

presented evidence supporting the 

effectiveness of instructional and scaffolding 

approaches in highly immersive settings, and 

elucidated how the combination of immersive 

experiences with effective teaching methods 

and scaffolding techniques produces valuable 

advantages. He summarized his thoughts in the 

following manner:  

 

Effective instructional design and 

immersive virtual environments stimulate 

learners’ cognitive processes in learners 

by encouraging information selection, 

organization, and integration, ultimately 

enhancing the overall learning process.  

 

As per an expert in educational technology, 

learning in immersive environments has 

numerous benefits, such as a stronger sense of 

being present and agency. He highlighted the 

psychological differences between non-

immersive, semi-immersive, and fully 

immersive systems, emphasizing that the level 

of immersion directly impacts learner’s agency 

and feeling of presence. The more immersive 

the experience, the more intense the sense of 

presence becomes. His opinion was articulated 

as follows:  

 

The incorporation of presence and 

agency in immersive learning can greatly 

enhance students’ learning. Presence 

induces a feeling of being in a virtual 

world, facilitating engagement and 

cognitive processing.  

 

According to him, in a mesmerizing turn of 

events, as engagement spikes, students 

immerse themselves in the depths of their 

minds, investing a hefty amount of mental 

power in understanding. This grand display of 

mental exertion paves the way for a profound 

grasp of educational material, leaving an 

indelible mark on their memories, forever 

enhancing their cognitive prowess. 

 

Theme 2: The Immersive Power of XR: 

Boosting Enjoyment, Interest, Motivation, and 

Self-Efficiency 

In an awe-inspiring discussion on language 

skills, participants fervently accentuated the 

vital role of enthusiasm and joy in nurturing 

linguistic advancement. Emphasizing 

captivating teaching methods, they 

underscored the significance of comprehending 

how XR affect student emotions and 

achievements. As per a futurist, incorporating 

immersive XR tech in education can enhance 

language acquisition by increasing student 

engagement, motivation, and confidence. 

Here’s a mesmerizing illustration of how the 

futurist articulated his concept:  
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Magical XR advancements enchant 

and mesmerize students, kindling an 

insatiable thirst for knowledge. Through 

immersive and interactive educational 

encounters, students embark on a 

captivating journey of discovery, fostering 

profound comprehension, boundless 

enthusiasm, and relentless motivation.  

 

According to the futurist, by employing 

video cameras and HMD, one can forge an 

enchanting virtual realm where learning excels. 

This realm encompasses 3D items, avatars, and 

scenarios that amplify the learning process 

through imbuing a feeling of possessing a body, 

grasping spatial concepts, and effortlessly 

engaging with the virtual domain. 

An EFL university student opined that XR 

technologies provide a superior and delightful 

educational encounter compared to real-world 

scenarios. He expressed that XR’s virtual 

learning platforms offer a protected haven for 

skill development, self-assurance, and 

cultivating a positive self-image. As per the 

student, VR learning environments serve as a 

secure avenue to tackle challenging topics. 

Moreover, XR technologies stimulates problem-

solving abilities by immersing students in 

realistic virtual settings, enhancing 

commitment, eagerness, and esteem, 

bolstering academic success in various 

disciplines. Here’s an example of how the 

participant expressed his opinion with 

eloquence:  

 

In virtual environments, students 

often experience complete absorption and 

presence by participating in game-like 

activities, enjoying involvement, and 

interacting with peers and instructors.  

 

According to the student, virtual 

environments in XR tech enhance language 

learning by creating realistic experiences, 

promoting natural language usage, and 

effective outcomes. He claimed that immersive 

virtual experiences provide learners with an 

exciting opportunity to enhance their language 

abilities. This cultivates a favorable approach to 

learning, resulting in heightened enthusiasm, 

attentiveness, and dedication. Educators can 

foster self-confidence in students, enabling a 

supportive atmosphere for continued academic 

involvement, he stated. 

Immersive technologies have also been 

acclaimed by an educational tech expert for 

their captivating, interactive, and empowering 

attributes. A remarkable illustration of this 

groundbreaking innovation is the captivating 

domain of advanced virtual reality. This is the 

magnificent manner in which he expressed his 

ideas:  

The headset is an essential instrument 

that allows users to completely immerse 

themselves in the virtual realm, utilizing 

head tracking technology to perceive and 

engage with a 360-degree virtual 

environment for an incredibly lifelike 

experience.  

The educational technology specialist 

compared lessons in immersive systems like 

HMD's to those in less immersive systems like 

desktop VR or video. This showcased the 

significant influence fully immersive systems 

have on learners’ attraction, motivation, and 

confidence. One of the fascinating statements 

uttered by the renowned specialist went as 

such:  

 

By engulfing students and teachers in 

immersive environments, high-immersion 

systems can enhance their self-belief and 

learning outcomes. These systems 

eliminate distractions, stimulate multiple 

senses, and offer versatile 

representations.  
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The specialist recommended using HMD to 

deliver lessons because it enhances 

engagement and captivates students better 

than regular 2D videos. By providing more 

immersive experiences, such technology aims 

to offer realistic learning opportunities that 

boost student motivation and ultimately 

increase their confidence in their abilities. 

 

Theme 3: Exploring Boundaries of Perception: 

XR Triggers the Illusion of Body Ownership and 

Embodiment in Virtual Environments 

The captivating discussion among participants 

highlighted how XR’s outstanding capability to 

foster a profound sense of bodily ownership 

and virtual embodiment, makes it an invaluable 

tool for improving learning, problem-solving, 

and critical thinking in in various disciplines. A 

futurist highlighted that by leveraging the 

potential of the human intellect and XR 

advancements, educators and learners can gain 

remarkable control over their virtual avatars 

within educational settings. He expressed his 

idea in the following manner:  

 

IVR technology provides an effortless 

means of transferring the illusion of body 

ownership to non-body objects or 

radically different bodies. This allows for a 

highly adaptable representation of the 

body that can be molded and transformed 

in unique ways. 

 

An EFL university student eloquently 

elucidated the rubber hand illusion (RHI) 

experiment as a conduit for unraveling the 

visionary convictions of the futurist [37]. With 

utmost finesse, he vividly depicted a 

remarkable experiment that flawlessly 

demonstrates how the brain can be tricked into 

believing an outside object is part of the body, 

illuminating the mesmerizing mechanics of the 

rubber hand illusion. one of the quotes he made 

was phrased like this:  

 

The rubber hand illusion experiment 

manipulates our senses by stroking a fake 

hand and a real one together, creating 

confusion. This synchronized stimulation 

deceives the brain into accepting the fake 

hand as part of the person’s body.  

 

The university student observed that in 

rubber hand illusion experiment the brain 

merges synchronous yet separate inputs to 

form a unified experience. He stated that if 

visual and tactile stimulation were not in sync or 

happened at different times, the illusion would 

either not happen or would be weaker. 

Essentially, for the brain to perceive the fake 

hand as part of the participant’s body, the visual 

and tactile inputs must be coordinated and 

synchronized, he conveyed.  

An EFL university professor put forward the 

idea that when English language teachers and 

students are aware that an object does not 

belong to their body, they can still develop a 

deep sense of possessiveness towards it. His 

opinion was that by utilizing multisensory 

techniques, it would be possible to create 

illusions of being outside of one’s own body. 

This was the manner in which he conveyed his 

viewpoint:  

 

English language teachers and 

students can feel an unusual sensation of 

being close to or drawn towards a 

manikin’s body by using it as a 

representation of a distant body in virtual 

environments, through synchronous 

stimulation. 

 

According to him, the integration of visual 

and tactile input can give the impression of 

being located behind one’s own body, enabling 
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a rear view of oneself. In other words, 

equipping educators and learners with video 

cameras and HMDs makes it possible to fully 

possess a body. Synchronizing the touch and 

sight of a manikin body generates a subjective 

feeling of ownership, enhancing involvement 

and immersion in XR learning, he mentioned. 

 

Theme 4: The Metamorphosis of the Self: XR 

Leads to Alterations in Attitudes, Behaviors, 

Cognition, and Physical Body 

Participants embarked on an exciting 

journey into XR technologies, motivated by 

their vast potential to transform education. 

They strongly believed in the power of these 

innovations to fundamentally change how 

knowledge is acquired, altering learners’ 

cognition and behaviors. Notably, an 

educational technology expert proclaimed that 

adopting VR avatars can catalyze 

transformative shifts, impacting conduct online 

and in cyberspace. She fortified her reasoning 

by eloquently portraying her idea as follows:  

 

In the virtual realm, individuals with 

attractive avatars are inclined to connect 

closely, while those with taller avatars 

exhibit greater assertiveness in 

negotiations than individuals with shorter 

avatars.  

 

A remarkable demonstration of the 

profound impact of physical changes on a 

student’s self-image and mindset was provided 

by a brilliant EFL professor, who ingeniously 

crafted a hypothetical situation to illustrate her 

concept. His articulate description of the 

concept was as follows:  

 

In a scenario where non-native 

students learn from virtual 

representations of a native English 

teacher and a non-native English teacher 

via a HMD, they display a stronger 

inclination towards the native teacher 

after observing their reflections for 

slightly over a minute.  

 

The professor explained how stereotypes 

affect people’s perceptions of virtual bodies, 

citing biases against non-native English-

speaking teachers. He also showed how social 

norms in virtual environments shape 

individuals' behaviors in reality. He expanded 

upon his explanations by presenting them in 

greater detail:  

 

Virtual embodiment promotes 

empathy, understanding, and positive 

interactions in real-life, especially in 

interpersonal communication settings, 

through adopting diverse identities.  

 

One of the futurists discussed ‘cortical body 

matrix’ and its importance in maintaining 

body's spatial representation through multiple 

senses. The futurist stressed that the matrix is 

vital for our self-awareness and shapes our 

perception of and interaction with the outside 

world. He made a statement that went 

something like this:  

 

The ‘cortical body matrix’ hierarchy 

suggests that claiming ownership of the 

whole body creates a sense of owning 

specific body parts, ensuring consistency 

in self-representation. 

 

According to the futurist, embodying a 

virtual avatar can lead to our brains integrating 

sensory information from the virtual world 

similar to the physical world, resulting in a 

strong sense of presence and ownership over 

the virtual body, even though we are aware it is 

not real. This can create a genuine feeling of 
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occupying the virtual form, he conveyed. The 

futurist elaborated his discussion as follows:  

 

Modifying the virtual body can alter 

our core beliefs, showing a shift in our 

ownership of it. This solidifies how virtual 

embodiment affects our mindset and 

behavior. 

 

An expert in educational technology found 

that changing our sense of owning a body can 

significantly impact our thinking and emotions. 

He suggested using virtual embodiment to 

enhance mental health and questioned self-

perception theories and stereotypes. The 

expert emphasized how our brain collaborates 

different regions to perceive the world using 

various senses, such as proprioception and 

vestibular, not just visual or auditory. These 

regions are crucial for directing actions and 

decision-making based on sensory input, he 

conveyed. He communicated his concept in the 

following manner.  

 

The use of multisensory perception 

framework allows us to understand how 

our brains process sensory information 

from virtual environments, affecting 

cognition and behavior through changes 

in virtual body ownership. 

 

In conclusion, an EFL university student 

highlighted the potential implications of XR 

technologies in creating illusions of body 

ownership and virtual embodiment within 

educational settings. He suggested that further 

research is necessary to fully understand the 

cognitive and emotional effects of such 

experiences in teaching, as well as their 

potential impact on learning outcomes. One of 

the sayings attributed to him was stated as 

follows:  

Several investigations have explored 

the effects of body ownership illusions on 

physical changes, including shifts in voice 

pitch and alterations in speech patterns, 

among participants exposed to virtual 

reality settings.  

 

He reported that the observed changes 

were only apparent in the synchronous 

condition, where the virtual body’s movements 

were synchronized with those of the real body. 

 

Discussion  

 

Empowering Experiences: XR Heighten Sense 

of Immersion, Presence and Agency 

The research discovered that immersive virtual 

learning environments offer unique and 

realistic learning experiences that are usually 

unachievable in real-life situations. This 

supports Bailenson’s [27] concept that virtual 

learning offers distinct experiential learning 

compared to physical scenarios [28]. The 

participants shared their confidence in the 

captivating transfer of knowledge and the 

experiences generated by immersive virtual 

learning systems, leading to increased 

motivation. Similarly, Di Natale et al. [29] 

suggested that virtual learning environments 

promote contextualized learning and boost 

motivation, as well as transfer of knowledge. 

Participants’ feedback confirmed that 

immersion levels in these environments depend 

on the technology employed, which can be high 

or low. Likewise, Makransky and Petersen [31] 

determined immersion levels depend on the 

hardware factors and the extent of sensory 

stimulation by the technology.  

As per one EFL university professor, HMD 

and CAVE are deemed more immersive than 

desktop virtual reality environment. Likewise, 

Di Natale et al. [29] classified systems by 

immersion level: non-immersive (e.g., desktop 
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VR), semi-immersive (e.g., smart glasses/full 

dome), and fully immersive (e.g., HMDs). 

Similarly, Slater [38] stated that HMDs provide 

enhanced immersion with wider field of view 

and head tracking capabilities. Moreover, 

Queiroz et al. [21] described a system that 

tracks user’s head movements in real-time, 

adjusting high immersive virtual environment 

to provide a comprehensive 360° view of digital 

content. Furthermore, Kaplan-Rakowski and 

Gruber [22] summarized that VR achieves high 

immersion through head-mounted devices, 

creating a spatially realistic 360° computer-

generated virtual space. Additionally, 

Concannon et al. [39] Makransky and Lilleholt 

[19], and Lehikko [40] classified desktop virtual 

reality environments as non-immersive in their 

studies. The study findings revealed that 

utilizing HMDs in immersive VR enhances 

knowledge acquisition and skill development 

compared to less immersive desktop VR. A 

recent study by Wu et al. [30] compared 

immersive VR with desktop VR and traditional 

methods, finding immersive media to be more 

advantageous. The study recommended using 

HMDs for skill development and knowledge 

acquisition, as well as integrating immersive 

learning experiences and effective instructional 

design to improve cognitive processes and 

learning outcomes. Besides, Makransky and 

Mayer [28] cautioned that while immersive 

technology offers potential benefits, 

instructional designers and educators need to 

consider its specific advantages and 

disadvantages. However, Makransky et al. [41] 

and Parong and Mayer [23] identified cognitive 

load as a potential drawback when learning 

with immersive VR.  

As per an educational technology specialist, 

learning in immersive environments provides 

benefits such as increased presence and 

agency. The level of immersion, whether non-

immersive, semi-immersive, or fully immersive, 

impacts the psychological experience of 

presence in virtual environments, he 

mentioned. According to Johnson-Glenberg 

[42] and Makransky and Petersen [31], the level 

of psychological presence is the primary 

distinction between more and less immersive 

environments, regardless of other factors like 

interaction and agency. These study suggested 

that immersive environments offer advantages 

for lessons requiring psychological presence 

and agency, especially in highly immersive 

settings. Moreover, greater presence leads to 

deeper cognitive engagement, requiring 

increased cognitive effort for comprehension. 

Renninger and Hidi [43], Deci and Ryan [44], and 

Mayer [45] mentioned that the immersion 

principle in multimedia learning draws from 

theories of interest, motivation, and 

multimedia learning. It suggested that 

increased psychological presence, when used 

well in instructional design, can enhance 

learning outcomes. According to Mayer’s [45] 

social agency theory, higher presence prompts 

students to engage in deeper cognitive 

processing and exert more effort to understand 

the material. 

 

The Immersive Power of XR: Boosting 

Enjoyment, Interest, Motivation, and Self-

Efficiency 

Participants believe that utilizing immersive XR 

technologies in education will enhance 

students’ engagement, enthusiasm, internal 

drive, and confidence in their ability to learn. 

Important studies have revealed that 

incorporating XR learning environments leads 

to a boost in learners’ enjoyment, internal 

drive, sense of control, and confidence in their 

ability to learn. Studies conducted by 

Makransky et al. [46] and Queiroz et al. [21] 

support the fact mentioned by participants. 

Lehikko [40] and Reilly et al. [47] have 

suggested that utilizing immersive learning 
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environments can enhance learners’ self-

efficacy by offering realistic hands-on or 

observational experiences. This can lead to an 

increase in learners’ confidence and belief in 

their own ability to succeed. Kaplan-Rakowski 

and Gruber [22] proposed that numerous 

language learners struggle with the drive to 

read intricate texts, but high-immersion VR has 

been increasingly observed as a highly 

motivating solution. A study conducted by 

Parong and Mayer [23] discovered that 

immersive VR improves learning through 

encouraging positive emotional and cognitive 

mechanisms, leading to improved 

performances on tests evaluating learning 

outcomes. Makransky et al. [46] conducted a 

study and noted that the immersive VR group 

performed significantly better compared to the 

text group on two transfer tests that involved 

solving problems in a physical laboratory setting 

(d = 0.54, d = 0.57). They also reported higher 

levels of enjoyment (d = 1.44), intrinsic 

motivation (d = 0.69), and self-efficacy (d = 0.60) 

within the immersive VR group. 

Kaplan-Rakowski and Gruber [22] 

conducted a study in which they compared the 

motivation of English as a Second Language 

(ESL) learners while reading a story with 

subtitles in VR (experimental group) versus 

reading the same story screencast in two-

dimensions (2D- control group). The Wilcoxon 

signed-rank test showed that learners’ 

motivation in the VR group was significantly 

greater when compared to the control group. 

Queiroz et al. [21] conducted two studies in 

which they compared the impact of educational 

immersive VR to traditional videos on 

conceptual knowledge and self-efficacy. The 

findings revealed that in Experiment 1, the 

immersive VR group had a higher score on self-

efficacy compared to the desktop group. 

Additionally, in Experiment 2, the relationship 

between condition and self-efficacy was 

mediated by learning agency, suggesting a 

potential mechanism that explains the impact 

of immersion on self-efficacy. Studies exploring 

the emotional effects of immersion in 

multimedia learning have shown that highly 

immersive environments lead to higher levels of 

presence [19] [41], enjoyment [24] [46] [48], 

and interest [25]. Wu et al. [30] conducted a 

recent meta-analysis that synthesized the 

results of 35 studies and found that highly 

immersive environments lead to greater levels 

of presence [19] [41], enjoyment [24] [46] [48], 

and interest [25]. 
 

Exploring Boundaries of Perception: XR 

Triggers the Illusion of Body Ownership and 

Embodiment in Virtual Environments 

The study found the XR technology’s potential 

to improve education through creating a virtual 

sense of embodiment and ownership of one’s 

body, as participants showed captivation with 

the brain’s distinction between their body parts 

and external objects, offering promise for 

educational uses. Numerous studies have also 

delved into the understanding of how the brain 

perceives and represents the body [49-51]. For 

example, ‘Homuncular flexibility’ refers to the 

brain’s ability to adapt to different body 

arrangements and control an unfamiliar body. 

An expert in educational technology proposed 

that employing multisensory techniques may 

deceive the brain into perceiving a strong sense 

of possession over objects unrelated to their 

physical body. Likewise, Armel and 

Ramachandran [52] discovered that people can 

develop a strong attachment to an object, 

regardless of it not being a part of their body. 

Numerous research has been explored virtual 

embodiment technology and the elements that 

can generate illusions of body ownership 

[53][33][54][34][55]. For example, Guterstam 

et al. [53] employed a HMD to generate illusions 

of detachment by utilizing multisensory 

techniques.  
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An educational tech expert suggested 

simulating physical proximity through 

synchronized stimulation using a manikin in 

virtual settings, enhancing teacher-student 

engagement. Similarly, Kilteni et al. [56] 

induced an out-of-body illusion by stimulating 

participants’ backs and stroking a manikin’s 

back, leading to a feeling of ownership and 

presence in front of the manikin’s body. An EFL 

university professor proposed creating an 

illusion for teachers and students, enabling 

them to perceive themselves from behind by 

synchronizing visual and tactile cues with their 

real physical body. In a similar manner, Penaud 

et al. [54] replicated this approach, with 

participants situated in front of video cameras 

that impersonated their own perspective. The 

experimenters stroked the participants’ chests 

while simultaneously matching the strokes on 

the cameras. Consequently, participants 

experienced the sensation of being touched 

from behind their actual physical body. By 

combining visual and tactile cues in synchrony, 

the participants felt as though they were 

positioned behind their own body. Iriye and 

Ehrsson [32] discovered that individuals with a 

strong sense of ownership over their virtual 

avatar performed better in memory tasks and 

were more self-aware during recall. These 

findings emphasize the role of multiple senses 

and one’s own body representation in forming 

episodic memories.  

A futurist suggested that by utilizing specific 

technologies such as video cameras and HMDs, 

individuals can experience a sense of full 

physical ownership by observing a manikin 

body instead of their own during teaching and 

learning. This aligns with the beliefs of Slater 

and Sanchez-Vives [55], who argued that a wide 

field-of-view stereo HMD is necessary for 

individuals to see their virtual body with head 

tracking. Serino et al. [33] and Slater et al. [57] 

employed a HMD named Fakespace Wide5 to 

investigate full body ownership in virtual reality, 

wherein participants observed a virtual body in 

sync with their actual body, from a first-person 

viewpoint. The HMD featured wide field-of-

view and head-tracking technology, enabling 

participants to perceive the virtual body 

coinciding with their real body’s position when 

looking downwards. The futurist discussed 

viewing avatars from off-center and believed 

that even with different genders, people still 

feel connected to their virtual selves. 

 

The Metamorphosis of the Self: XR Leads to 

Alterations in Attitudes, Behaviors, Cognition, 

and Physical Body 

The study concluded that incorporating XR 

technology into education can create a feeling 

of owning a different body, leading to potential 

impacts on attitudes, behaviors, cognition, and 

physical body. According to Schöne et al. [34], 

virtual reality can potentially induce changes in 

attitudes, behaviors, brain function, and 

cognition by embodying a different body. In a 

study, Liu [35] explored the concept called the 

‘Proteus Effect’ introduced by Yee and 

Bailenson [36]. The Proteus Effect suggests that 

people’s behavior in virtual settings is 

influenced by their digital avatars. Liu’s study 

found that individuals with attractive avatars 

were more likely to approach others, while 

those with taller avatars displayed more 

aggression. This shows how a person’s digital 

representation affects their behavior online and 

offline. One of the university professors used a 

scenario to illustrate how changes in an 

individual’s real body can impact their self-

perception and attitudes. Beaudoin’s study [58] 

discovered that stereotypes have an impact on 

how individuals perceive and behave towards 

their changed body ownership. That is, people 

tend to conform to societal expectations linked 

to the body they possess, which influences their 

actions and attitudes. Devine and Elliot [59] 
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suggested that teachers may show implicit bias 

against non-native English teachers, assuming 

that native English speakers are better at 

communication. The scenario described, where 

teachers exhibit implicit bias against non-native 

English speakers, is commonly referred to as 

language bias. The Proteus Effect, as described 

by Liu [35], is based on Self-perception Theory 

[60], which suggests that attitudes are formed 

through self-observation. Studies by Groom et 

al. [61] and Hershfield et al., [62] support this 

theory by placing participants in behavioral 

situations.  

Participants believed that body ownership 

and agency over a virtual body goes beyond 

surface-level illusion, impacting cognitive 

processing and extending beyond mere 

perception. Banakou et al. [63] and Llobera et 

al. [64] suggested that the cortical body matrix 

plays a vital role in body ownership and agency 

over a virtual body. It influences cognitive 

processes and sensory signals related to body 

ownership and agency, maintaining consistency 

between different aspects of the self and the 

body  representation.  Changes in  virtual  body  

ownership can impact sensory perception and 

sense of self, emphasizing the significance of 

the cortical body matrix in cognitive processing 

and self-unity. Osimo et al. [65] found that using 

virtual reality to swap bodies with a virtual 

representation resulted in improved mood and 

potential effects on emotional well-being and 

cognitive processes like self-reflection. 

Additionally, research also looks at how body 

ownership illusions can impact the physical 

body. Overall, these findings show that altered 

body ownership can have a significant influence 

on individuals’ psychological well-being and 

cognitive functioning. Banakou and Slater [66] 

discovered that perceiving and synchronizing 

movements with a virtual body creates a sense 

of control over speech. Voice frequency shifted 

higher after exposure in the synchronous 

condition, indicating a new motor plan for 

speech. This effect was not observed in the 

asynchronous condition.  

Fig. 2 illustrates the depiction of future 

education in relation to the metaverse, as 

discussed by the participants.

 

 
Fig. 2: Envisioning a portrayal of future education, integrating the metaverse 
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Conclusions 
 

According to the literature, XR and 3D 

technologies have been crucial in driving 

advancements in various fields including 

medicine, chemistry, engineering, education, 

and others for numerous years. Previously, XR 

technologies were expensive and limited in use. 

Now, with advanced tech like high-resolution 

screens and motion sensors, XR is becoming 

more accessible for everyday use in various 

settings. XR is transforming life, work, and social 

interactions, making society increasingly reliant 

on technology. This uncertainty demands 

constant adaptation and lifelong learning. The 

world also faces other problems such as rising 

globalization, ongoing inequality, 

environmental deterioration, public health 

issues, and political upheaval. In order to 

successfully confront the global challenges and 

ensure success for everyone in the future, 

individuals must possess essential skills such as 

creative thinking, critical reasoning, 

metacognition, problem-solving abilities, 

effective communication, collaboration and 

understanding of global citizenship. It seems 

clear that there is an urgent need for a 

significant overhaul of the education system, in 

order to prepare young students for success in 

the face of the swift and continuous changes we 

are experiencing in technology, the economy, 

and society. Therefore, recreating the 

education system is necessary to achieve this 

goal.  

It is important to acknowledge some 

limitations of this study. Firstly, the research 

focused solely on the educational applications 

of metaverse technology and did not explore its 

potential drawbacks or challenges. Future 

studies could delve into the potential risks or 

limitations associated with the integration of XR 

in educational settings. Additionally, the study 

relied on a specific sample size and context, 

thus limiting the generalizability of the findings. 

Further research with diverse populations and 

educational settings can provide a more 

comprehensive understanding of the 

implications of metaverse technology in 

education.  

However, the findings of this study have 

important implications for educators and 

policymakers. Understanding the impact of 

metaverse technology on education can guide 

the development of pedagogical practices and 

curriculum design that effectively incorporate 

XR experiences. By embracing XR technology, 

educators can create immersive and interactive 

learning environments that cater to the needs 

and preferences of today’s digital-native 

learners. Policymakers can provide support and 

resources for the integration of metaverse 

technology in educational institutions, fostering 

innovation and preparing students for the 

digital future. Additionally, the findings call for 

professional development programs to equip 

educators with the necessary skills and 

knowledge to effectively leverage metaverse 

technology in the classroom. The results of this 

study suggest that the metaverse has a 

significant influence on the future of education 

by providing more engaging and immersive 

environments. It not only presents exciting 

opportunities for educators, content creators, 

and developers of educational materials to 

enhance teaching and learning across various 

domains, but also prepares global communities 

for the future. Furthermore, it offers valuable 

insights for policymakers, educators, managers, 

leaders, practitioners, and stakeholders in 

higher education. This research is anticipated to 

serve as a credible resource for future inquiries 

in the field of education. 
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Background and Objectives: Recognizing the unique requirements of online education is crucial due to its wide 
spread use. Self-regulation in learning seems essential for this instructional approach, as students and 
instructors are physically separated. To effectively manage their time, establish goals, and sustain motivation, 
individuals must adopt practical strategies. Active engagement in the learning process is also vital, requiring 
students to actively participate, contribute, and engage with instructors and peers. Assessing students' self-
regulation and engagement can help educational managers and professors supervise the educational process 
and implement necessary measures when student participation is lacking. The objective of this study was to 
investigate how self-regulated learning and engagement contribute to outcomes of leaning as measured in 
terms of reading comprehension skills of Iranian students in online classrooms. 
Materials and Methods: The study investigated research questions using two questionnaires and a test, 
namely, the Online self-regulation questionnaire (OSQ), the Online Student Engagement Scale (OSE), and the 
reading part of the Test of English as a Foreign Language. The self-regulation questionnaire had three 
constructs with 10 items each, while the engagement questionnaire had four constructs with 19 items. These 
scales were translated into Persian and sent to 345 students. Out of the 287 returned questionnaires, 21 were 
excluded due to inattention. The remaining 266 responses, along with their test scores, were analyzed 
statistically. Both the questionnaires and the language test were administered via the LMS in 2022. 
Findings: The data underwent a rigorous process of statistical analyses to evaluate reliability, construct validity, 
and the relationships between variables. These analyses aimed to ensure the accuracy and robustness of the 
findings. To assess reliability, Cronbach's Alpha coefficients were calculated for three key variables: 
Engagement, Self-regulation, and Reading. The obtained coefficients were .89, .94, and .86, respectively. These 
values indicate high levels of internal consistency within each variable, suggesting that the measurement 
instruments used to assess these constructs were reliable. Construct validity was also examined through Root 
Mean Square Error of Approximation (RMSEA) values for Engagement, Self-regulation, and Reading. The 
reported RMSEA values were .08, .07, and .01, respectively. These values fall within an acceptable range, 
indicating that the measurement models adequately fit the observed data and supported the construct validity 
of the variables. All three variables (Engagement, Self-regulation, and Reading) exhibited statistically significant 
t-values, providing strong evidence that students' engagement, self-regulation, and reading ability were 
deemed satisfactory based on the collected data. The analysis revealed a significant positive correlation 
between regulatory engagement and reading comprehension. This finding suggests that higher levels of 
regulatory engagement are associated with better reading comprehension skills among students. Additionally, 
a regression analysis was conducted to explore the associations between specific factors and reading 
comprehension. The results indicated that both 'performance' and 'student-student interactions' had strong 
and positive associations with reading comprehension. The beta coefficients for these variables were 0.25 and 
0.21, respectively. This implies that improvements in performance and increased student-student interactions 
are related to enhanced reading comprehension abilities. 
Conclusions: The relationship between regulatory engagement and reading comprehension holds significant 
implications for educators and policymakers. Understanding this connection is essential to develop effective 
interventions and instructional approaches aimed at enhancing students' regulatory engagement abilities, 
ultimately leading to improved reading comprehension outcomes. However, it is important to acknowledge 
that the study conducted had certain limitations that restricted its scope and prevented a thorough 
examination of all potential factors influencing reading comprehension skills. To gain a more comprehensive 
understanding of the topic, future research should explore additional variables beyond regulatory 
engagement. For instance, considering the influence of cultural background on reading comprehension can 
provide valuable insights into how diverse learners may approach and interpret texts differently. Similarly, 
investigating various teaching methods employed in different educational settings can shed light on the 
effectiveness of specific instructional approaches in promoting reading comprehension. Furthermore, 
individual cognitive factors such as working memory and attentional control warrant attention in future 
studies. These cognitive processes play integral roles in reading comprehension, and exploring their impact can 
help identify strategies to support students with specific cognitive profiles or challenges. 
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و   آموزش  شناخ  اهداف:پیشینه  فرد  به  منحصر  الزامات  دل  برخط ت  بس  گستردگی  لیبه  است.    ضروری  ار یآن 

از هم جدا   ی کیزیدانش آموزان و معلمان از نظر ف را یاست، ز  یضرور ی آموزش کردیرو  نی ا  یبرا ی ریادگی در  یمیخودتنظ

براهست ان   جاد ی موثر زمان خود، ا  ت یر یمد   یند. افراد  اتخاذ کنند. مشارکت    یعمل  یراهبردها  د یبا   زه،یگاهداف و حفظ 

و همسالان    انیرا ملزم به مشارکت فعال، مشارکت و تعامل با مرب   جویان است و دانش   مهم  زین   یریادگی  ندیفعال در فرآ

نظارت    یوزشکمک کند تا بر روند آم  استادان و    رانیبه مد  تواندیم  انیو مشارکت دانشجو   یمیخودتنظ  یاب ی کند. ارز  یم

مواقع  کنند در  دانشجو که    ی و  ا  انیمشارکت  دهند.  انجام  را  اقدامات لازم  است،  بررس  نی کم  با هدف    ر یتأث  یمطالعه 

خودتنظ و  یادگیریبر    یریادگی  یمیمشارکت  مطلب    نتایج  کلاس  یران ی ا  جویاندانش درک  شده    برخط  یهادر  انجام 

 .است

با استفاده از این   :هاروش   اس یمق  ،ی یادگیریمیدتنظانجام شد. از پرسشنامه خو  آزمونیک  پرسشنامه و    دو  پژوهش 

دانشجو انگل  برخط   یی مشارکت  زبان  آزمون  خواندن  بخش  خارج  یسیو  زبان  عنوان  پرسشنامه    یبه  شد.  استفاده 

با    یدارا  یمیخودتنظ پرسشنامه مشارکت  هی گو   30سه سازه  ا  هی گو  19با    سازهچهار    و  فارسها    اسیمق  نی بود.    ی به 

دهندگان  پاسخ    دقتی  یب   لیپرسشنامه به دل  21  ،یپرسشنامه برگشت  287شد. از    ارسال  دانشجو  345  یترجمه و برا

درک  گرفت. آزمون  قرار    یآمار  لیو تحل  هیآزمون آنها، مورد تجز نمره آزمون    همراه با  مانده،یباق  پاسخ  266  .حذف شدند

 جرا شد.ا 1401پرسشنامه ها از طریق سامانه آموزش مجازی دانشگاه در پاییز  ولب مط

برا  یآلفا  ب ی ضرا  ، ییا یپا   ی اب ی ارز  ی برا  ها:یافته  متغ  یکرونباخ  فعال  ی دیکل  ر یسه  یادگیری  میخودتنظ  ، مشارکت  و  ی 

  دهد ینشان م  ر یمقاد   ن ی بود. ا  86/0و    94/0،  89/0  ب یبه دست آمده به ترت  بی شد. ضرا   حاسبه م  و درک مطلب   خواندن 

اندازه  که برا  یریگابزار  قابل اعتماد هستند.  سازه  نی ا  یاب ی ارز  یمورد استفاده  ن   رواییها    شه یر   ری مقاد  قیاز طر  زیسازه 

خطا  نیانگیم براRMSEA)  بی تقر  یمربعات  مقادشد  یبررسمتغیرها    ی(  ترت  RMSEA  ری.  به  شده  ،  0.08  بیگزارش 

ا  0.01و    0.07 قبول  ریمقاد   ن یبود.  قابل  م  یدر محدوده  م  رندیگیقرار  نشان  اندازه    یریگاندازه  یهامدل  دهدیکه  به 

داده  ی کاف دارند  مشاهده  یهابا  تناسب  متغ  .شده  فعال)  ریهر سه  مقاد   یمی، خودتنظمشارکت    ی آمار  t  ر یو خواندن( 

رک  و د  یمشارکت نظارت  نیب   یمثبت معنادار  رابطه  بر توانی های فراگیران دلالت می کند.را نشان دادند که    یداریمعن

  ن ی درک مطلب بهتر در ب   ی هابا مهارت  ی که سطوح بالاتر مشارکت نظارت  دهدینشان م  افته ی   ن ی . امشاهده شدمطلب  

«  دانشجو-دانشجو»عملکرد« و »تعامل   های  سازه نشان داد که   ونیرگرس لیتحل ن،ی آموزان مرتبط است. علاوه بر ادانش

  دهد ینشان م  نیبود. ا   0.21و    0.25  بیبه ترت  رهایمتغ  نی ا  یبرا  بتا  ب یدارند. ضرا   یو مثبت  یقو  با درک مطلب ارتباط

 ست.درک مطلب مرتبط ا یهاییتوانا ش یبا افزا  دانشجویان تعاملات  شی که بهبود عملکرد و افزا

ارتباط به    ن یدارد. درک ا   مدیران و    استادان  ی برا  ی مهم  ام یو درک مطلب، پ  یمشارکت نظارت   ن یرابطه ب   گیری: نتیجه

و رو  برنامه های  طراحیمنظور   نظارت  یهاییتوانا  شیافزا   برای  یآموزش  یکردهایمؤثر    ی ضرور   دانشجویان  یمشارکت 

ا  با  کن  بایدحال،    نیاست.  دارا  میاذعان  شده  انجام  مطالعه  محدود    یخاص  یها تی محدود  یکه  را  آن  دامنه  که  بود 

https://creativecommons.org/licenses/by-nc/4.0/


113                                                                                                                                                    Tech. of Edu. J. 18(1): 111-130, Winter  2024 

بررس  کردیم از  بر مهارتکامل همه    یو  مؤثر  براکردیم  یر یدرک مطلب جلوگ  ی هاعوامل  آوردن درک    ی.  به دست 

مثال، در نظر    ی کند. برا  ی را بررس  یفراتر از مشارکت نظارت  ی افاض   ی رهایمتغ  د یبا   ندهیآ  قاتیتحقجامع تر از موضوع،  

تأثگ ارائه  زبان  توانایی خواندندر مورد    یارزشمند  یهانشیب   تواندیبر درک مطلب م  یفرهنگ  نهیشیپ  ریرفتن  آموزان 

  تقویت مهارت خاص در    یآموزش  یکردهایرو  ی اثربخش  تواندیممختلف  تدریس    یهاروش  یبررس  ب،یترت  نی دهد. به هم

در درک    یمانند حافظه فعال و کنترل توجه نقش مهم  یفرد  یعوامل شناخت  ن، ی درک مطلب را روشن کند. علاوه بر ا 

 .کمک کند دانشجویاناز  ت یحما  یبرا یی راهبردها  ییبه شناسا  تواند یم هاآن  یمطلب دارند و بررس

Introduction 
 

After the coronavirus pandemic struck, the 

education system in Iran quickly adapted to 

the difficulties by implementing remote 

teaching techniques. What initially started as a 

temporary solution has now gained acceptance 

in the present education system. As online 

education persists, it is reasonable to admit 

the unique needs that come with this 

instructional approach. Self-regulation and 

engagement in learning are regarded as key 

factors that can significantly impact the 

outcomes of the learning process. When it 

comes to online education, these factors 

become even more critical. 

With the physical separation between 

students and instructors in online classes, 

individuals must take practical measures to 

manage their time, set goals, and stay 

motivated. Self-regulation becomes crucial as 

students navigate virtual classrooms, ensuring 

they stay organized, meet deadlines, and take 

responsibility for their academic progress [1]. 

While traditional classroom settings often 

provide external structures to guide students, 

remote learning demands an increased focus 

on personal accountability. 

According to King [2], engagement in the 

learning process is another vital aspect of online 

education. As students engage with course 

materials, they need to actively participate, 

contribute, and interact with their instructors 

and peers. Unlike face-to-face interactions, 

virtual classrooms necessitate alternative means 

of communication and collaboration, such as 

discussion boards, video conferences, and online 

forums. Students must employ active learning 

strategies, such as engaging in meaningful 

discussions, asking questions, seeking 

clarification, and sharing ideas, to maximize 

their understanding and enhance their overall 

educational experience. 

 

Review of the Related Literature  

 

Self-regulation in learning is considered one of 

the essential prerequisites for (online) 

education. Students may face challenges 

related to self-regulation in online classes. The 

immediate support and facilitation from 

teachers are not readily available in online 

education settings. Therefore, the 

development of independent learning skills 

becomes extremely important [3]. 

Consequently, self-regulatory abilities become 

highly important in online courses. 

Additionally, student engagement plays a 

pivotal role in maintaining their involvement in 

the process of learning and promoting 

effective learning [4,5]. 

Numerous theories exist to explicate the 

concept of self-regulation in learning in online 

instruction. Among them, the social cognitive 

theory put forward by Schunk and Usher in 

2012 [6] and Usher and Schunk in 2017 [7] and 

the theory of information processing by Winne 

[8] are frequently employed. The information 

processing theory outlines four stages that 

govern the regulation of learning: 

comprehending the task, establishing goals 

and devising plans to accomplish them, 
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employing strategies, and engaging in 

metacognitive adjustments. 

The social cognitive theory views the self-

regulation of learning as an interactive process 

between individuals and their surroundings. It 

involves analyzing the learning task and setting 

learning goals in the initial phase called the 

forethought. This theoretical framework 

highlights the significance of motivation in 

pursuing educational objectives, as it impacts 

cognitive and metacognitive functions [7]. 

According to Azevedo, Johnson, Chauncey, 

and Burkett [9], advancements in technology 

have led to the development of means that 

empower learners to adjust and manage their 

own learning process. Azevedo and Aleven 

[10], Hadwin, Järvelä, and Miller [11], Winne 

[8], and Riemann and Bennert [12] argue for 

the regulation of learning, recognized as a 

fundamental principle in educational research. 

While there are cultural variations in the 

finer aspects of self-regulated learning, the 

fundamental components remain consistent 

across cultures. In essence, self-regulation of 

learning holds universal importance for school 

engagement and academic achievement [13]. 

According to Zhu, Valcke and Schellens [14], 

there is a direct connection between specific 

self-regulation tactics and the enhancement of 

deep learning. The utilization of strategies of 

learning self-regulation is also linked to 

psychological factors such as academic self-

concept and self-efficacy [15]). Huang and 

Prochner [16] suggest that among Asians, 

family dynamics, teaching styles (comparative, 

authoritarian, and Western), and closeness 

between family members play central roles in 

the adoption of self-regulated learning. 

Furthermore, in certain cultures, family 

influence is related to "trustworthiness," or " 

failure anxiety " serving as a positive factor for 

engagement in the process of learning [17]. 

The impact of self-regulation in learning on 

educational success has been substantiated by 

Cengiz-Istanbullu and Sakiz [18] as well as 

Davis and Hadwin [19]. Boekaerts, Pintrich and 

Zeidner [20] argue that self-regulation in 

learning can be assessed through multiple 

factors, such as goal setting, goal control, and 

outcome evaluation. These factors significantly 

influence students' capacity to effectively 

manage their learning processes and achieve 

favorable academic results. By establishing 

explicit goals, students can establish a sense of 

purpose and direction, enabling them to 

proceed with their learning more effectively.  

Wandler and Imbriale [21] observed a 

strong correlation between self-regulation and 

academic achievement in online learning 

environments. Therefore, it seems crucial for 

educators to equip students with the essential 

resources to develop self-regulated learning 

strategies. These authors argue that 

incorporating diverse strategies within online 

classes can improve students' adoption of 

strategies of learning self-regulation. Ensuring 

that online learning environments are 

structured to endorse self-regulated learning is 

also a significant consideration in fostering 

motivation and success among students. 

Numerous studies have been carried out 

to investigate the concept of self-regulated 

learning in online instruction. Examples include 

research by Chiu, Liang, and Tsai [22], Chen 

and Huang [23], and Dunn, Rakes, and Rakes 

[24]. These studies have demonstrated that 

self-regulated learning holds significance not 

only in traditional face-to-face education but 

also in the context of online classes. The 

number of scientific investigations concerning 

self-regulated learning in online settings has 

increased [25-27]. Zhang et al. [28] developed 

a scale consisting of six factors to assess the 

process of learning English in an online setting. 

These factors include goal establishment, time 
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management, structuring the learning 

environment, seeking assistance, employing 

task strategies, and self-assessment.  

Research indicates that learners exhibit 

positive attitudes towards online learning [27], 

particularly in the domain of English language 

acquisition [28]. Students who possess strong 

self-regulation abilities demonstrate 

competence in effectively controlling their 

focus, memory utilization, and impulse 

restraint [29]. The effectiveness of online 

language learning for language learners greatly 

depends on self-regulated learning, as 

highlighted by Cho and Shen [30] and Li et al. 

[31]. Giving priority to self-regulated learning is 

beneficial for it allows learners to 

enthusiastically engage in the learning process 

and cultivate favorable habits for acquiring 

language skills.  

Contrasted with traditional classroom 

learning, online learning requires students to 

possess a higher degree of self-reliance. 

However, the online platforms have the 

advantage of tracking learners' progress (e.g., 

content learning and duration of online 

presence) and providing precise feedback to 

facilitate self-regulated learning. Consequently, 

understanding learners' self-regulation in 

online second language learning holds 

significance.  

According to Viberg et al. [32], self-

regulated learning is central for determining 

both the outcomes of learning and academic 

satisfaction, while also providing learners with 

the ability to shape their future educational 

and professional trajectories. Crucially, it is 

worth noting that self-regulated learning has 

the potential to be instructed and managed by 

learners themselves [33,34]. Consequently, it 

becomes vital for educators to provide 

assistance and guidance in promoting their 

students’ self-regulated learning. 

Thomas and Rose [35] demonstrated that 

employing language learning strategies 

significantly influences an individual's ability to 

proficiently self-regulate themselves and 

successfully acquire a second language. 

Dörnyei [36] holds that there is ongoing debate 

regarding the definition of language learning 

strategies and points out the lack of precision 

in measurement methods. In his model, he 

categorizes self-regulated learning abilities into 

five specific types: commitment control, 

metacognitive control, satiety control, emotion 

control, and environmental control. Expanding 

on this framework, Tseng, Dörnyei and Schmitt 

[37] created a survey known as the "Self-

Regulatory Ability of Vocabulary Learning" to 

overcome the constraints of conventional 

language learning strategies. The aim was to 

evaluate students' comprehensive aptitude for 

self-regulated learning instead of solely 

concentrating on specific strategies. 

There seems to be a positive correlation 

between academic success and self-regulated 

learning, particularly in relation to 

metacognitive regulatory actions such as 

monitoring and planning. Having a strong 

ability to engage in self-regulated learning is 

advantageous for L2 learners in online learning 

settings [38].  

The ability of second language learners to 

control their learning in online environments is 

impacted by external elements, including 

guidance and intervention. It is essential to 

support students in cultivating this ability 

because those who can effectively self-

regulate their learning tend to attain greater 

academic achievements. Research has shown 

that providing learners with guidance on 

learning strategies can improve both their self-

regulation skills and academic performance 

[39]. 

According to Cleary et al. [40] and Cleary 

and Zimmerman [41], there are conceptual 
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similarities between models of student 

engagement and self-regulated learning. In 

terms of engagement, cognitive involvement 

encompasses motivational and regulatory 

procedures such as establishing goals, 

monitoring progress, and evaluating 

performance. According to Pohl [42], the 

concept of cognitive engagement denotes the 

level of commitment students demonstrate 

towards their learning, recognizing its 

importance, exerting effort to learn, and 

employing effective strategies to understand 

content, complete assigned tasks, acquire 

skills, and achieve their objectives (p. 254). 

Lewis et al. [43] believe that engagement 

encompasses the level of cognitive processes, 

emotions, and activities involved in the process 

of learning (p. 251). In their study, Connell et 

al. [44] classified student engagement into 

three distinct dimensions: behavioral 

engagement, which relates to perseverance, 

effort, and focused attention during learning; 

emotional engagement, which pertains to 

curiosity and enthusiasm for learning; and 

psychological engagement, which involves 

embracing challenges, independent thinking, 

and active participation in educational 

initiatives. Meanwhile, Reschly et al. [45] 

claimed that academic participation entails 

factors such as grades achieved and the time 

dedicated to academic tasks such as attending 

lectures, completing tasks, and participating in 

group activities. 

According to Khan, Egbue, Palkie and 

Madden [46], instructors encounter numerous 

obstacles when attempting to enhance student 

engagement in online instruction. The primary 

challenge lies in their inclination to employ 

traditional teaching methods within the online 

class setting, without adapting or modifying 

their approaches. In online instruction, 

instructors are required to assume a broader 

role beyond lesson design. They must 

effectively communicate their instruction 

methods and educational expectations to 

students, provide feedback, and rectify errors 

[47]. 

According to Umbach and Wawrzynski's 

study [48], it was found that students who 

faced academic challenges posed by their 

professors demonstrated higher levels of 

engagement in the learning process. 

Furthermore, Fisher [49] suggests that 

students' prior experience in online classes 

contributes to their engagement in such 

courses. This implies that students who lack 

previous exposure to online classes may 

struggle to actively participate in the class. 

Fisher also notes that the majority of students 

prefer traditional in-person teaching because it 

is the sole instructional approach they have 

been exposed to during their high school or 

early college experiences.  

In their studies, Taplin [50] and Hoffman 

and Ritchie [51] have reached the conclusion 

that certain students struggle to transition 

from passive, teacher-dependent learning 

habits. These students often experience 

anxiety when confronted with changes in 

teaching methods, placing blame on their 

instructors. Additionally, Layne et al. [52] 

claimed that the individual characteristics of 

students play a crucial role in their ability to 

sustain their studies. Factors such as self-

efficacy and resilience can significantly impact 

their capacity to persevere and excel in their 

academic pursuits. 

The success of online education depends 

on various educational factors and the 

adaptability of instructors to modify teaching 

practices, manage time effectively, and so on. 

Students expect that instructors will establish a 

sense of community in online learning similar 

to traditional classrooms, thus enhancing their 

learning experience. 
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According to the findings of Allen and 

Zhang [53], students in online education need 

to cultivate certain skills and traits such as a 

strong desire for learning, building a solid 

knowledge foundation and self-perception, 

mental readiness for learning, problem-solving 

abilities, and self-regulation. Among adult 

learners, effective management of learning 

and active involvement play a prominent role, 

ultimately boosting their motivation. However, 

Phillips [54] offers a contrasting perspective by 

suggesting that external mechanisms for 

learning management should be established to 

facilitate student engagement. 

The Motivated Learning Strategies 

Questionnaire, designed by Pintrich, et.al [55], 

is the most commonly utilized research tool for 

investigating self-regulated learning. Several 

research studies, including Hodges and Kim 

[56], Klingsieck et. al, [57], and Cho and Shen 

[30] have utilized the aforementioned 

questionnaire in their investigations. However, 

Cho, and Cho, [1] argued that questionnaires 

made for traditional classroom settings may 

not be suitable for online courses since they 

might not sufficiently evaluate the distinctive 

characteristics of online learning. Furthermore, 

such questionnaires may lack validity for online 

students. To address these concerns, Cho, and 

Cho, [1] conducted a thorough review of the 

literature and developed a new standardized 

tool known as the online self-regulation 

questionnaire. This questionnaire has been 

utilized in the current research; further details 

can be found in the research instrument 

section. 

As stated by Dixon [58], engagement 

encompasses various aspects such as 

perception, cognition, behavior, and 

communication with others. It involves 

investing time, energy, and effort in the 

learning process, along with the student's 

subjective experience of it. To gauge these 

dimensions, the "scale of engagement in online 

education" aims to assess students' activities, 

their perception of learning, and their 

interactions with course content, instructors, 

and peers in terms of skills, class involvement, 

performance, and emotional responses. This 

questionnaire has been utilized in the current 

study; its details can be found in the 

instruments section. 

With the rise of online education, it is 

crucial for educational institutions to modify 

their methods and strategies to better cater to 

students' needs. According to Yuan and Kim 

[59], educators should aim for collective 

education in the online environment to foster 

stronger relationships between professors and 

students. This approach enhances student 

performance and academic satisfaction. 

This study explores the concept of self-

regulation and engagement in learning and 

their significance in online English classes. The 

article provides an assessment of students' 

level of engagement and self-regulation in 

learning and academic progress to provide 

more information about the participants of this 

study. More specifically, the main objective of 

this study is to investigate the function of 

learning self-regulation and engagement in the 

reading comprehension abilities of Iranian 

students in online classes. To achieve these 

objectives, the following questions are 

addressed. 
 

Is the students’ level of engagement 

satisfactory? 

Is the students’ level of self-regulated 

learning satisfactory? 

Is the students' academic progress, as 

reflected in reading comprehension skills, 

satisfactory? 

To what extent can self-regulated learning 

and engagement serve as predictors of 

learning outcomes? 
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In what follows, the method of the study 

including participants, instruments, and the 

procedure is detailed. 

 

Method 

 

Participants  

The study involved an available sample of 345 

students, ranging in age from 19 to 23, who 

were registered at a university in Tehran for a 

general language course. Among the enrolled 

participants, 287 students completed the 

questionnaires in their entirety. However, during 

the initial data screening process, it was 

observed that 21 of the questionnaires were 

either incomplete or contained inaccurate 

responses. These inadequately filled 

questionnaires were deemed unsuitable for 

analysis due to the potential biases they could 

introduce. A total of 266 complete and accurate 

responses were available for detailed analysis.  

 

Instruments 

The researcher aimed to collect data to 

investigate the significance of self-regulation 

and engagement in the learning process. To 

achieve this objective, two meticulously 

designed questionnaires were utilized: the 

'Online Self-regulation Questionnaire' containing 

30 items, and the 'Online Student Engagement 

Scale' consisting of 19 items. Additionally, the 

researchers incorporated the reading section of 

the widely acknowledged TOEFL test, which 

encompassed a total of 40 items. The selection 

of these instruments was based on their proven 

dependability and accuracy in measuring self-

regulation, engagement, and reading skills in 

the online learning setting. 

 

The online self-regulation questionnaire (OSQ) 

Cho and Cho [1] developed this questionnaire in 

2017. It consisted of 30 items divided into 

three constructs. The first construct (items 1 to 

11) focused on how students dealt with the 

course materials. The second construct (items 

12 to 20) examined students' responsibility for 

interactions, collaboration, and 

communication with their instructors. The 

third construct (items 21 to 30) explored 

students' positive involvement in peer 

interactions, group discussions, and collective 

learning. To evaluate the participants' 

responses, this questionnaire utilized a Likert 

scale consisting of seven points. The scale 

ranged from 1, representing "not at all true of 

me," to 7, representing "very true of me."  

To provide validity evidence, the original 

authors conducted a study employing a sample 

size of 799 students from two Midwestern 

universities. These students were enrolled in 

online courses across various disciplines, 

including mathematics, politics, economics, 

history, psychology, and physics. The 

questionnaire was shown to be reliable by the 

authors using Cronbach's alpha coefficient, 

which had a value greater than 0.9, indicating a 

strong level of internal consistency. 

 

Online Student Engagement Scale (OSE) 

The study employed the Online Student 

Engagement Scale, which was created by Dixon 

in 2015 [58]. The measure consisted of 19 

statements that encompassed different 

engagement-related behaviors. Participants 

were asked to use a 7-point Likert scale to 

indicate the degree to which each statement 

reflected their personal experiences. The scale 

ranged from 1, indicating "not at all 

characteristic of me," to 7, representing "very 

characteristic of me." 

The questionnaire designer assessed 

engagement by dividing it into four dimensions. 

The first dimension, Skills, looked at behaviors 

such as note-taking. Items 1, 3, 4, 5, 6, and 7 

focused on participants' active involvement in 

acquiring and organizing information. The 
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second dimension, Emotional Engagement, 

explored participants' intrinsic motivation and 

desire to learn. Items 2, 8, 9, 10, 11, and 19 

measured emotional investment, curiosity, and 

enthusiasm. Participation formed the third 

dimension, emphasizing involvement in 

discussions and forums. Items 12, 13, 14, 17, 

and 18 evaluated collaborative learning, idea 

sharing, and peer interaction. The fourth 

dimension, Performance, focused on achieving 

high grades. Items 15 and 16 assessed academic 

accomplishment and motivation to excel. 

The reliability of the assessment tool was 

evaluated by the questionnaire designer using 

a group of 34 students (11 males and 23 

females) from various advanced 

communication courses. The students 

voluntarily completed the OSE survey and 

allowed their instructor to share information 

about their online activities. 

Once students finished the survey and the 

semester concluded, instructors exchanged 

tracking data for analysis. The data 

encompassed an elaborate log of students' 

learning engagements throughout the 

semester, including the quantity of emails, 

discussions, and assignments they accessed, as 

well as the number of files, content pages, and 

web pages they viewed. Additionally, it 

documented their interaction with the 

material by means of metrics such as the 

number of discussions initiated, emails sent, 

assessments finished, and assignments turned 

in. 

The Cronbach's alpha for this study was 

.86, suggesting strong internal consistency of 

the instrument. The observed behaviors 

exhibited a noteworthy correlation with the 

OSE scale, offering robust evidence for the 

scale's validity as an indicator of student 

engagement. 

 

Reading Comprehension Test 

The TOEFL's reading section served as a tool 

for evaluating students' reading 

comprehension abilities. It encompasses an 

array of micro-skills such as recalling the 

meanings of words to ensure a firm grasp of 

vocabulary, comprehending words in the 

context of the given text, and understanding 

the interplay between textual and external 

sources. Furthermore, the TOEFL reading 

section focuses on higher-level skills, such as 

making inferences based on the text, 

identifying synonyms, and efficiently searching 

for specific information. It also tests the 

students' ability to comprehend references 

and grasp grammatical relationships within the 

text. In addition, the test assesses the ability to 

utilize skimming and scanning techniques 

effectively to navigate through the text and 

locate relevant information. Lastly, the section 

delves into the students' ability to recognize 

the author's style and tone, thereby enabling a 

deeper understanding of the text's intended 

message. 

 

Procedure 

To assess the learning outcome of students in 

the general English course, the TOEFL reading 

section was administered to the students. This 

test was conducted through the virtual 

education system of the university, which is a 

convenient and accessible platform for 

students to participate. The students were 

given forty minutes to do the test. To gather 

data for research objectives, the 

questionnaires were adapted using Google 

Forms and sent to the students in autumn 

2022. The questionnaires comprised a series of 

statements, allowing students to express their 

agreement or disagreement on a scale of 1 to 

7. 

To confirm the respondents' comprehension 

of the questionnaire items, the researcher 

utilized Persian versions of the questionnaires. 

These questionnaires had not been previously 

published or accessible in Iranian research 

journals, necessitating the researcher to 

independently translate them. To guarantee 
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precision, two professors proficient in both 

languages conducted back-translations of the 

questionnaires. 

Out of the 345 students who received the 

questionnaires, 287 students completed and 

submitted them. However, upon closer 

examination, it was discovered that 21 

responses exhibited patterns that rendered 

them unreliable for analysis. These patterns 

included consistently selecting the neutral 

option or choosing the same response for 

every question. Consequently, these 21 

responses were excluded from the subsequent 

analysis, leaving a total of 266 valid responses. 

The remaining 266 responses of the 

students, along with their reading 

comprehension scores were included in the 

data analysis. By combining the questionnaire 

responses and the actual performance in the 

TOEFL reading section, researchers aimed to 

gain insights into the association between 

students' self-reported perceptions and their 

reading comprehension abilities. This approach 

allowed for a more robust and nuanced 

understanding of the students' language ability 

levels within the context of the general English 

course. 

 

Design  

The study's design is descriptive correlational, 

to investigate the connections between 

regulatory engagement and learning 

outcomes. This approach enables the 

researcher to consider the associations 

between these variables and obtain a better 

understanding of their nature and strength.  

 

 

Results and Findings 

As stated earlier, the study aimed to 

investigate the relationship between self-

regulation of learning and engagement with 

reading comprehension among Iranian 

students in online classes. Data was collected 

through questionnaires assessing self-

regulation of learning and engagement, as 

well as the TOEFL reading section. Statistical 

analysis using SPSS and Amos included 

reliability, factor analysis, one-sample t-test, 

correlation, and regression analyses. Here are 

the results. 

Before addressing the research questions, 

it is essential to provide an evaluation of the 

psychometric features of the measures used 

in the study. The psychometric properties, 

specifically reliability and construct validity, 

play a significant role in establishing the 

credibility and accuracy of the measurements 

employed. In this regard, the reliability and 

construct validity of the instruments utilized 

in the study are reported.  

Cronbach's Alpha coefficient was 

calculated for each measure to evaluate the 

reliability of the instruments. As depicted in 

Table 1, the obtained Cronbach's Alpha 

coefficients for Engagement, Self-regulation, 

and Reading test were found to be .89, .94, 

and .86, respectively. These coefficients 

suggest that the instruments exhibit 

satisfactory levels of reliability. This suggests 

that the items within each measure exhibit a 

high degree of correlation, which signifies 

robust internal consistency and reliability of 

the instruments. 

The assessment also included an 

evaluation of construct validity, which 

examines how accurately the instruments 

measure the intended constructs. Construct 

validity provides evidence that the 

instruments are indeed measuring the 

theoretical concepts they are designed to 

capture. It is important to note that construct 

validity was evaluated through confirmatory 

factor analysis.  

Table 2 presents the findings regarding 

construct validity. The RMSEA values for 
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Engagement, Self-regulation, and Reading are 

reported as .08, .07, and .01 respectively, 

indicating satisfactory results. According to 

Browne and Cudeck [60], models with RMSEA 

below .08 and PCLOSE of .5 or higher are 

considered adequate. 

Now that the questionnaires and the 

reading test have been thoroughly assessed for 

their reliability and validity, we can confidently 

proceed with addressing the research 

questions central to our study.  

One-sample t-test technique was 

employed to address the first three research 

questions that are restated below for clarity. 

By employing this method, researchers were 

able to determine whether there were 

notable distinctions between the mean value 

of the observed sample and a presumed 

population mean. 

Is the students’ level of engagement 

satisfactory? 

Is the students’ level of self-regulated 

learning satisfactory? 

Is the students' academic progress, as 

reflected in reading comprehension 

skills, satisfactory? 

To address the aforementioned research 

questions, a benchmark of achieving at least 

70% of the total scores was set. The statistical 

significance of the variables in the study was 

determined by calculating the t values, which 

are presented in Table 3. The results revealed 

that all of the variables, namely Engagement, 

Self-regulation, and Reading, had statistically 

significant t values (Engagement: t (265) = 

4.45, P = .00; Self-regulation: t (265) = 6.56, P = 

.00; Reading: t (265) = 2.96, P = .02). This 

outcome holds significant implications as it 

provides strong evidence that students' 

engagement, self-regulation, and reading 

ability were deemed satisfactory based on the 

data collected and analyzed in the research. In 

other words, the results suggest that students 

displayed encouraging levels of involvement, 

effective self-regulation, and proficient reading 

skills, which attest to their overall academic 

performance and competence in these 

domains. 

 

 

Table 1: Reliability of the Instruments 

Instrument Cronbach’s Alpha 
Cronbach’s Alpha 

Based on Standardized Items 
N of 

Items 

Engagement .89 .89 19 

Self-regulation .94 .94 30 

Reading .86 .87 40 

 

Table 2: Model Fit Statistics for Engagement, Self-regulation and Reading Comprehension 

Instrument RMSEA LO 90 HI 90 PCLOSE 

Engagement .08 .07 .09 .5 

Self-regulation .07 .06 .09 .5 

Reading .01 .01 .02 1.00 
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Table 3: One-sample t-test for Engagement Self-regulation and Reading Comprehension 

Instrument Test Value t df 
Sig.  

(2-tailed) 

Mean 

Difference 

95% Confidence Interval 

of the Difference 

Lower Upper       

Engagement %70 4.45 265 .00 4.00 2.23          5.78 

Self-regulation %70 6.56 265 .00 9.66 6.76        12.55 

Reading %70 2.96 265 .02 .44 .06           .81 

 

The major research question of the current 

study was: 

To what extent can self-regulated learning 

and engagement serve as predictors of 

learning outcomes? 

The researcher employed standard linear 

regression to assess the predicting power of 

self-regulated learning and engagement in 

reading comprehension of the learners. To 

assess the multicollinearity among the 

independent variables, their correlation was 

examined to find a coefficient of 0.82 (Table 4). 

According to Pallant's [61] guideline, a 

bivariate correlation of .7 or higher between 

independent variables can create challenges 

when testing and interpreting regression 

coefficients. She suggests creating a 

‘composite’ variable from the scores of the 

two strongly correlated variables. 

 

Table 4: Correlations between the variables 

 Reading engagement 
Self-

regulation 

Reading 1 .42 .46 

engagement .42 1 .82 

Self-regulation .46 .82 1 

Sig. (2-tailed) .00 .00  

N 266 266 266 

 
It is worth mentioning that recent studies by 

Cleary et al. [40] and Pohl [32] have shed light 

on the interconnectedness between student 

engagement and self-regulated learning. These 

two constructs share common elements that 

contribute to academic success and effective 

learning outcomes. The shared elements 

encompass various aspects such as goal 

setting, progress monitoring, performance 

assessment, investing effort in learning, 

employing effective strategies, completing 

assigned tasks, acquiring skills, and achieving 

objectives. 

Given the significant overlap between 

these constructs, it becomes theoretically 

feasible to develop a composite variable that 

combines the dimensions of self-regulation 

and engagement. This composite variable, 

often referred to as 'regulatory engagement,' 

as termed by Cleary and Lui [62], integrates the 

essential components of both constructs into a 

single measure. By merging these variables, 

researchers and educators can gain a more 

comprehensive understanding of students' 

learning experiences and their level of 

involvement in the learning process. 

The concept of regulatory engagement 

holds great potential for educational research 

and practice. It offers a holistic perspective on 

the dynamic interplay between students' self-

regulated learning strategies and their active 

engagement in educational activities. 

Moreover, this composite variable provides a 

valuable framework for designing 

interventions and instructional approaches 

aimed at promoting effective learning 

environments and enhancing students' 

motivation, metacognition, and overall 

academic achievement. 

To generate a composite variable, the 

scores of the two variables were first 

converted into Z scores, which standardized 
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the data and allowed for meaningful 

comparisons. This transformation ensured that 

both variables were on the same scale, 

eliminating any potential bias caused by 

differences in their original measurement 

units. Once the Z scores were obtained, they 

were merged using a specific statistical 

procedure outlined in Tabachnick and Fidell's 

[63] work. This merging process involved 

combining the Z scores from each variable to 

create a single composite score that captured 

the underlying relationship between the two 

variables. By integrating the information from 

both variables into a composite measure, the 

researcher aimed to get a more complete 

understanding of the phenomenon under 

investigation. Hence, a new research question 

was formulated as below. 

Does regulatory engagement have a 

significant correlation with reading 

comprehension? 

To respond to this question, a bivariate 

correlation analysis was conducted. The 

objective of the study was to ascertain the 

level of connection between these variables 

and provide insights into their 

interrelationships. The findings from this 

analysis are outlined in Table 5. 

The findings from the analysis reveal a 

noteworthy positive association between the 

variables (r=0.46, n=266, p=0.00). This 

correlation coefficient indicates a moderate 

level of association, as outlined by Cohen [64, 

pp. 79–81]. Furthermore, the value of R2, 

which measures the percentage of variance 

explained by the composite variable, is 0.21. 

This indicates that the amalgamation of the 

variables accounts for approximately 21 

percent of the variation observed in reading 

comprehension. While there may be other 

factors influencing reading comprehension 

beyond those considered in this study, the 

composite variable constructed from the 

examined variables holds substantial 

explanatory power in understanding the 

variance in reading comprehension outcomes. 

 

Table 5: Correlation between reading and 

Regulatory Engagement 

 Reading 
Regulatory 

Engagement 

Reading 1 .46 

Sig. (2-tailed) .00 .00 

N 266 266 

 

Since regulatory engagement encompasses 

multiple dimensions, it can be beneficial to 

break it down into its constituent components 

to get a deeper appreciation of the research 

findings. This approach allows for a more 

subtle interpretation of the data. The newly 

proposed variable comprises various elements, 

including 'skills,' which refers to the mastery 

and application of knowledge; 'emotional 

engagement,' which pertains to the emotional 

connection students have with the subject 

matter; 'participation,' which involves active 

involvement and contribution in learning 

activities; 'performance,' which gauges the 

level of achievement or success in academic 

tasks; 'student-Content interaction,' which 

examines how students interact with the 

course material; 'student-teacher interaction,' 

which explores the quality and extent of 

student-teacher relationships; and 'student-

student interaction,' which assesses the 

collaborative interactions among students. For 

additional details on these components, please 

refer to the 'instruments' section of the study, 

where comprehensive information is provided. 

Here, the reader can find a thorough 

description of the outcomes derived from the 

regression analysis. 

The results presented in Table 6 provide 

compelling evidence of the statistical 

significance of the overall regression analysis. 

The coefficient of determination (R2) value of 
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0.26 indicates that the regulatory engagement 

components included in the model explain 

approximately 26 percent of the variability 

observed in reading comprehension. This 

finding is highly encouraging and suggests that 

these components play a substantial role in 

influencing individuals' ability to comprehend 

written material. 

Furthermore, the model was deemed 

statistically significant based on the F-statistic 

(F = (7,258) 13.2, p = 0.00). This indicates that 

the relationship between the regulatory 

engagement components and reading 

comprehension is not merely due to chance. 

Instead, it signifies a meaningful and reliable 

association between these variables. 

To gauge the multicollinearity among the 

major variables, a thorough examination of 

their correlation was conducted. The analysis 

revealed that the correlation coefficients fell 

within the range of .3 to .69, indicating no 

significant evidence of multicollinearity. 

Furthermore, the Variance Inflation Factor 

(VIF) values were found to be less than 3, 

which further supports the conclusion that 

multicollinearity is not a concern here. 

 

 

 

To guarantee the precision of the 

regression model, various additional diagnostic 

tests were conducted. Outliers were identified 

and assessed to determine their impact on the 

results, and it was determined that they did 

not exert undue influence on the findings. The 

assumption of normality was examined, and 

the data exhibited a satisfactory distribution, 

indicating that the residuals followed a normal 

pattern. 

Additionally, the assumption of linearity 

was examined, and it was determined that 

there exists a satisfactory linear relationship 

between the regulatory engagement and 

reading skills. Homoscedasticity, which refers 

to the equal variance of the residuals across all 

levels of the predictors, was also evaluated and 

found to be satisfactory.  

Finally, the independence of residuals was 

assessed, and no significant autocorrelation or 

patterns were detected, suggesting that the 

residuals were independent of each other. 

A summary of these diagnostic tests and 

their results can be found in Table 7, which 

provides a complete overview of the 

assessment of multicollinearity and the various 

assumptions underlying the regression model.

Table 6: Model Summary for Components of Regulatory Engagement 

Model R 
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F Change df1 df2 Sig. F Change 

1 .51 .264 .24 4.81 .264 13.20 7 258 .000 
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Table 7: Regression Coefficients of Components of Regulatory Engagement and Reading Comprehension 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

    Correlations                     Collinearity      

B 

Std. 

Error Beta 

Zero-

order Part 

Toler

ance VIF 

 (Constant) 11.48 2.18  5.26 .00     

skills .10 .08 .10 1.26 .20 .36 .06 .45 2.21 

emotion .02 .07 .02 .25 .80 .30 .01 .47 2.11 

participation -.05 .07 -.05 -.66 .50 .33 -.03 .48 2.07 

performance .71 .19 .25 3.68 .00 .42 .19 .61 1.62 

Student-Content -.00 .05 -.01 -.16 .86 .35 -.00 .34 2.87 

Student-Teacher .07 .04 .11 1.52 .12 .40 .08 .48 2.04 

Student-Student .12 .04 .21 2.92 .00 .40 .15 .51 1.94 

 

The findings presented in Table 7 provide 

evidence that both ‘performance’ and 

‘student-student interactions’ significantly 

contribute to predicting reading 

comprehension. The findings of the regression 

analysis demonstrated that ‘performance’ had 

a beta coefficient of 0.25 (p=0.00), indicating a 

robust and positive association with reading 

comprehension. Similarly, ‘student-student 

interactions’ exhibited a beta coefficient of 

0.21 (p=0.00), suggesting a noteworthy and 

positive connection to reading comprehension. 

Examining the part correlations, it was 

observed that ‘performance’ had a correlation 

of 0.19 with reading comprehension, while 

‘student-student interactions’ had a 

correlation of 0.15 with reading 

comprehension. These values designate the 

strength of the relationships between these 

variables and reading comprehension. 

To further understand the impact of these 

predictors on reading comprehension, the 

squared values were calculated. The squared 

value of ‘performance’ was found to be 0.036, 

meaning that performance explains 3.6% of 

the variance in reading comprehension scores. 

Similarly, the squared value of ‘student-

student interactions’ was 0.022, indicating that 

student-student interactions explain 2.2% of 

the variance in reading comprehension scores. 

Discussion 

 

The current study's discoveries greatly 

enhance our understanding of the subject 

matter by revealing the complex connection 

between regulatory engagement and reading 

comprehension abilities. By examining these 

variables in detail, this research underscores 

their importance in shaping individuals' ability 

to comprehend written texts effectively. These 

results not only reinforce the conclusions 

drawn by previous studies such as Cengiz-

Istanbullu and Sakiz [18], Chen and Huang [23], 

Chiu, Liang, and Tsai [22], Davis and Hadwin 

[19] and Dunn, et.al [24] but also provide 

additional evidence supporting the claim that 

self-regulation plays a pivotal role in achieving 

educational success. 

Furthermore, the outcomes of the current 

study align with the perspectives put forth by 

Dent and Koenka [41], King [2], and King and 

Ganotis [17], emphasizing the crucial role of 

engagement in the learning process, 

particularly in the context of online education. 

These researchers argue that active 

involvement and participation in the learning 

experience are essential elements for effective 

online education. The findings of this study 

lend further support for this conviction, 
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highlighting the significance of student 

engagement as a key factor in promoting 

successful outcomes in online educational 

settings. Overall, this research enhances 

existing literature and emphasizes the 

importance of regulatory engagement for 

improving reading comprehension and online 

learning.  

The significant correlation between the 

different aspects of regulatory engagement 

and reading comprehension underscores the 

paramount importance of fostering effective 

regulatory techniques in learners. This 

connection emphasizes that the skills to 

regulate one's cognitive processes, such as 

attention, self-monitoring, and goal setting, 

play a pivotal role in enhancing reading 

comprehension abilities. By recognizing this 

relationship, educators and policymakers can 

harness these findings to design targeted 

interventions and innovative teaching methods 

aimed at promoting and enhancing students' 

regulatory engagement skills. 

By incorporating strategies that explicitly 

teach students how to regulate their cognitive 

processes during reading tasks, educators can 

empower learners to play active roles in their 

learning. These interventions may include 

teaching metacognitive strategies, such as self-

questioning, summarizing, and monitoring 

comprehension, which have been shown to 

improve reading comprehension outcomes. 

Additionally, educators can integrate explicit 

instruction on self-regulation techniques, such 

as setting goals, managing time effectively, and 

utilizing effective study strategies, to equip 

students with the necessary tools to navigate 

complex texts and extract meaning from them. 

Furthermore, policymakers can use these 

research findings to inform educational 

policies and initiatives that prioritize the 

development of regulatory engagement skills. 

By integrating these principles into curriculum 

frameworks, policymakers can ensure that 

schools provide chances for students to 

practice and refine their regulatory techniques 

across various subjects and grade levels. This 

holistic approach to education recognizes that 

regulatory engagement is not limited to 

reading comprehension alone but extends to 

other academic domains and real-life contexts. 

Ultimately, by adopting an approach that 

prioritizes the cultivation of effective 

regulatory techniques, learners can develop 

stronger reading skills, succeed academically, 

and thrive in various areas of their lives. The 

capability to regulate one's cognitive processes 

not only enhances reading comprehension but 

also equips individuals with valuable skills for 

lifelong learning and success. By inspiring 

students to play an active role in controlling 

their learning experiences, educators and 

policymakers can foster a generation of 

independent, critical thinkers who are well-

equipped to navigate the complexities of the 

modern world. 

Overall, the conclusions of this study 

underscore the significance of two key factors, 

namely 'performance' and 'student-student 

interactions,' in determining reading 

comprehension. In addition to the present 

study, Kreijns et al. [65] also recognized the 

value of interaction among students in online 

learning environments. They argued that the 

effectiveness of online learning is enhanced 

when student groups cultivate an environment 

characterized by mutual trust, as this fosters a 

favorable atmosphere for learning. 

While both performance and student-

student interactions contribute significantly to 

reading comprehension, it is worth noting that 

'performance' appears to exert a slightly 

stronger influence. This factor encompasses 

aspects such as getting good marks and good 

performance on tests and quizzes. It explains a 

larger percentage of the variance in reading 
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comprehension compared to student-student 

interactions. These results suggest that while 

collaborative interactions among students are 

valuable, individual academic achievement 

plays a more prominent role in predicting 

reading comprehension outcomes. 

It seems that performance, characterized 

by improved academic achievement and 

cognitive abilities, has positively influenced 

self-regulation or motivation, leading to a 

subsequent enhancement in reading 

comprehension skills. In essence, self-

regulation and/or motivation may serve as 

mediating factors in this relationship, acting as 

catalysts for the observed improvements. 

However, due to the complexity of these 

interactions and the variability across 

individuals, further comprehensive research is 

required to delve into the intricacies of this 

mediation effect. By conducting additional 

studies, we can gain a deeper understanding of 

how self-regulation and motivation contribute 

to enhanced reading comprehension and 

unveil potential strategies to optimize 

educational outcomes. 

 

Conclusions 

 

The significant correlation between the 

different aspects of regulatory engagement 

and reading comprehension highlights the 

crucial role of cultivating effective regulatory 

techniques in learners. These findings can be 

utilized by educators to create interventions 

and instructional approaches that encourage 

and improve students' regulatory engagement 

abilities. This, in turn, will enable learners to 

become more skilled readers and provide them 

with the essential resources for academic 

success and beyond. 

Prioritizing self-regulated learning is 

advantageous for the learners as it empowers 

them to enthusiastically participate in the 

learning process and develop positive habits 

for acquiring language skills. In comparison to 

traditional classroom learning, online learning 

necessitates a greater level of self-dependence 

from students. Nevertheless, the online 

platform offers the benefit of monitoring 

learners' progress (such as content 

comprehension and time spent online) and 

offering specific feedback to enhance self-

regulated learning. 

However, due to the study's limited scope, 

it was unable to examine other factors that 

may impact reading comprehension skills. 

Consequently, it may be necessary to conduct 

more studies to investigate other variables 

that might impact reading comprehension and 

build upon the existing discoveries. For 

example, examining the effects of cultural 

background, teaching techniques, and 

individual variations in cognitive abilities such 

as working memory capacity and attentional 

control on reading comprehension could offer 

a more thorough comprehension of the topic. 

Additionally, delving into the influence of 

technological advancements such as digital 

reading platforms or multimedia integration 

could reveal fresh perspectives on how 

technology impacts the process of reading 

comprehension. 
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Background and Objectives: The rapid advancement of computer technology has revolutionized various 
aspects of work and life, emphasizing the need for training and proper utilization of digital tools. 
Architectural software has become integral to the design process, enabling architects to explore new 
methods. However, concerns have arisen regarding the impact of software on creativity and innovation. 
This study aims to determine the appropriate timing and method for teaching software to architecture 
students while mitigating the negative effects on creativity.  The findings will contribute to the 
development of more effective software training approaches in architecture schools and design firms. 
While technology offers benefits such as increased design speed and visualization, a balance between 
digital tools and traditional methods should be maintained in architectural education. 
Materials and Methods: The study adopts a qualitative approach, involving activities such as observation, 
interviews, and extensive participation in research activities to obtain firsthand information about the 
research subject. Qualitative research encompasses various data collection methods such as field 
research, observation or participation, and in-depth interviews. In the initial phase, the documentary 
method and library study were employed to establish the theoretical foundations of the research topic. 
In-depth interviews were conducted to gather information from experts in the field of architectural 
education. Data analysis involved content analysis, where the components of the collected text were 
categorized and counted. The independent variables of the research are the correct method and timing 
of teaching architectural software to students, while the dependent variable is the improvement of 
students' efficiency and benefit from learning the software. The findings were derived from the analysis 
of the interview responses and logical reasoning. 
Findings: The findings of the research indicate that students entering the field of architecture should first 
develop a solid foundation in hand drawing and design principles before delving into architectural 
software. Early exposure to software without a proper understanding of architecture can hinder creativity 
and result in the production of complex forms devoid of purpose and spatial understanding. It is 
recommended that students establish a strong connection between their hand, eye, and mind through 
freehand drawing and creative thinking before transitioning to digital software. The concept stage of 
design is best approached through manual sketches and modeling, while software can be utilized in later 
stages. Simultaneous teaching of software alongside other architectural subjects may lead to information 
overload and reduced focus. A progressive and integrated approach to teaching software within the 
curriculum is suggested to enhance students' practical application of software tools. This research 
provides insights for developing an effective educational method that prepares students for the job 
market while fostering their creativity and architectural understanding. 
Conclusions: The research findings suggest that students should learn architectural software after 
developing a foundation in hand drawing and design principles. Starting software training too early can 
hinder creativity and result in superficial designs. Teaching software alongside other architectural 
subjects in a progressive and integrated manner is recommended. Practical, project-based training helps 
students understand software features and promotes lasting learning. Unnecessary software 
components should be avoided to prevent confusion. Universities should modify their programs to meet 
students' needs in the job market and provide comprehensive software education. 
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های مختلف كار و زندگی را متحول كرده و بر لزوم آموزش و  كامپیوتر، جنبه  فناوریپیشررفت ررری   پرشار ه و اهدا:ی

اند و معماران را قادر شرده  لیتبد  یطراح  ندیبه فرآ یمعمار  یافزارها. نرمدارداررتااده صرحیا از ابزارهای دیجیتال تاكید 

شده    جادیا یو نوآور  تیافزار بر خلاقنرم ریدر مورد تأث ییهایحال، نگران نیرا كشف كنند. با ا  دیجد یهارازند تا روشیم

ضررمن كاها اثرا    یمعمار  انیافزار به دانشررجوآموزش نرم یزمان و روش منارررب برا  نییمطالعه با هدف تع  نیارررت. ا

و   یمعمار یهاافزار موثرتر در دانشرکدهآموزش نرم یکردهایها به توررعه روافتهی نیانجام شرده اررت. ا  تیبر خلاق یمنا

دهد،  یو تجسر  را اراهه م  یرررتت طراح ا یمانند افزا  ییایمزا  یكه فناور یكمک خواهد كرد. در حال یطراح  یهاشرركت

 حاظ شود.  یدر آموزش معمار دیبا  یرنت  یهاو روش تالیجید یزارهااب نیتعادل ب

مانند مشراهده، ماراحبه و مشراركت گسرترده   ییهاتیكه شرامل فعال  كندیرا اتخاذ م  یایك یکردیمطالعه رو  نیا یهارو 

شررامل  یایك  قیارررت. تح  قیدرررت آوردن اطلاتا  درررت اول در مورد موضررو  تح  هب یبرا یپژوهشرر  یهاتیدر فعال

اررت. در مرحله اول از   قیتم  یهامشراركت و ماراحبه ایمشراهده  ،یدانیم  قیها مانند تح داده یمختلف گردآور  یهاروش

 یبرا  قیتم یهاحبهارررتااده شررد. ماررا قیموضررو  تح   ینظر یمبان  جادیا یبرا  یاو مطالعه كتابخانه  یروش ارررناد

محتوا بود كه   لیها شرامل تحلداده  لیو تحل  هیانجام شرد. تجز یآموزش معمار نهیاطلاتا  از كارشرنارران در زم  یآورجم 

آموزش    ایصرح  یروش و زمان بند  قیمسرت ل تح  ریو شرمارش شردند. مت   یشرده دررته بند  یآورمتن جم   یدر آن اجزا

باشرد. یافزار منرم یریادگیاز   انیدانشرجو  یو بهره مند  ییكارا یوابسرته ارت ا ریو مت   انیبه دانشرجو یمعمار  یافزارهانرم

 به درت آمده ارت.  یمااحبه و ارتدلال منط   یهاپارخ  لیو تحل هیها از تجزافتهی

قبل از پرداختن به   شررروند،یم یكه وارد رشرررته معمار  یانیاز آن اررررت كه دانشرررجو یپژوها حاك یهاافتهی هایفافره

افزار  نرم اززودهنگام   اررتاادهكنند.   جادیا یو طراح  یدررت یمحک  در اصرول طراح  یاهیپا دیابتدا با ،یمعمار  یافزارهانرم

 ییاز هدف و درک فضرا  یتار  دهیچیپ یهافرم دیشرود و منجر به تول  تیتواند مان  خلاقیم یاز معمار  ایبدون درک صرح

و تاکر خلاق،  طراحی دررت آزاد قیاز طر تال،یجیافزار دنرم اررتااده به  شررو  قبل از  جویانكه دانشر   شرودیم  هیشرود. توصر 

و    یدررت یهاق طرحیوجه از طر  نیبه بهتر یطراح  یدررت، ششر  و ذهن خود برقرار كنند. مرحله ماهوم  نیب یارتباط قو

افزار در كنار مورد ارررتااده قرار داد. آموزش همزمان نرم  یتوان در مراحل بعدیافزار را منرم ؛شررودیانجام م یمدل ررراز

 یبرا کپارشهیو  یمترق کردیرو کیممکن اررت منجر به اضرافه بار اطلاتا  و كاها تمركز شرود.  یموضروتا  معمار  ریررا

شرده اررت.  شرنهادیتورر  دانا آموزان پ یافزارنرم یابزارها یكاربرد تمل ا یافزا یبرا یدر برنامه دررر  زارافآموزش نرم

كند و یبازار كار آماده م یرا برا  جویاندهد كه دانشیمؤثر اراهه م یروش آموزش کیتورعه   یرا برا  ییهانا یب  قیتح   نیا

 .كندیم تیآنها را ت و یو درک معمار  تیحال خلاق نیدر ت

 یدر طراح یاهیر پرا جرادیرا پس از ا  یافزار معمرارنرم  دیر برا انیر كره دانشرررجو  دهردینشررران م  قیتح   یهراافترهیر  گر  یرررجاه

 یهایشررود و منجر به طراح  تیتواند مان  خلاقیافزار م. شرررو  زودهنگام آموزش نرماموزندیب یو اصررول طراح  یدرررت

شرود. آموزش  یم هیتوصر  کپارشهیرونده و    ا یبه صرور  پ یماردروس مع  ریشرود. آموزش نرم افزار در كنار ررا  یررطح

.  كندیم جیرا ترو  داریپا  یریادگیافزار را درک كنند و  نرم یهایژگیو  كندیآموزان كمک مبر پروژه به دانا   یو مبتن  یتمل

 یخود را برا  یهانامهبر دیها بااجتناب شرود. دانشرگاه  یضررور  ریغ ینرم افزار یاز اجزا دیبا  یاز ررردرگم یریجلوگ یبرا

 .جام  اراهه دهند یافزاردر بازار كار اصلاح كنند و آموزش نرم انیدانشجو  یازهایرف  ن
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Introduction 

 

The rapid advancement of computer 

technology has revolutionized various aspects 

of work and life, making training and proper use 

of these technologies essential [1]. Digital 

technologies are recognized as essential tools 

for achieving quality, universal, and equitable 

education [2-4]. Today, social and technological 

innovations are intertwined, and the use of 

digital tools in the design process has become 

essential. Architectural software, such as 

computer-aided design, parametric design, 3D 

printing, augmented reality, and artificial 

intelligence, has transformed the architectural 

design process, enabling architects to invent 

new design methods. As a result, the use of 

these technologies has been accelerated in 

architecture schools and design companies       

[5- 7]. 

Moreover, the complexity of building 

construction projects and the need for more 

efficient and cost-effective manufacturing 

methods have made it critical to develop 

architectural engineering education using 

multimedia systems such as immersive virtual 

reality, videos, and simulation technologies     

[8,9]. Such advancements can also be 

particularly useful in disaster-prone areas for 

building shelters quickly and efficiently [10].  

However, while learning architectural 

software is crucial for architecture students to 

increase the speed of work, prepare them to 

enter the labor market, and create designs with 

formal complexities, concerns have been raised 

regarding the impact of software on students' 

creativity and innovation. This study aims to 

determine the appropriate method and time for 

teaching software to architecture students to 

mitigate the negative impacts of using software 

on their creativity and innovation.  

This research seeks to answer two main 

questions: when is the best time to start 

teaching architectural software to students, 

and what is the most effective method of 

teaching these software tools? The study will 

employ qualitative and survey methods, using 

content analysis to evaluate the gathered data 

from interviews.  

The classification of digital design methods 

shows that the computer is not a neutral tool 

but actively shapes the designer's thinking and 

problem-solving approach [11]. Therefore, it is 

essential to determine the appropriate way and 

time to teach software to architecture students 

to ensure that their creativity and innovation 

are not limited to software. This study aims to 

provide insights into the best practices for 

teaching software to architecture students, 

taking into account their creativity and 

innovation. This research aims to find answers 

to the following questions: When is the best 

time for architecture students to start learning 

architectural software? And what is the best 

way to learn these software programs? The 

findings of this research will inform the 

development of more effective software 

pedagogy in architecture schools and design 

companies. 

 

Review of the Related Literature  

 

While information and communication 

technologies have been successful in teaching 

and learning, they face challenges in creative 

fields like architecture [12]. The range of 

professional skills required in architecture, 

including freehand design and model making, 

are traditionally passed down from teacher to 

student [13]. However, the new digital 

generation of students has led to a shift towards 

computer-aided design, which can significantly 

improve the quality of teaching and learning 

[14,15]. 

The use of software in the design process 

has received significant attention from 
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researchers, as it may limit creativity, which is a 

crucial tool for designers [16]. Architectural 

software, despite their high efficiency and 

accuracy, can be complex and confusing for 

students [17]. Therefore, choosing the right 

software and using it effectively at all levels of 

design is essential for maintaining creativity 

[18]. Juhani Palasma believes that computers 

are incapable of thinking and imagination, and 

such mental abilities cannot be digitized or 

simulated by computers. The involvement of 

computers in design diminishes the role of 

humans in the design process and naturally 

diminishes their imaginative role [19]. 

The use of technology has many benefits, 

including increased design speed and the ability 

to visualize architectural plans from all angles 

before implementation [15, 20]. Virtual Reality 

(VR) technology is an essential tool for 

transitioning from teacher-centered to student-

centered learning. VR technology offers an 

efficient and engaging way for students to 

learn, and it can be easily used in many courses 

offered in the architecture curriculum [21-24]. 

Architectural professors and students have a 

strong preference for using architectural design 

software due to its high precision, aesthetic 

appeal, ease of modification, and time-saving 

benefits [15]. 

Moreover, the development of 

computational design tools, such as generative 

design and machine learning, has also helped 

architecture students achieve better results in 

designing complex and challenging spaces [25]. 

However, to maintain a balance between digital 

tools and traditional methods, education based 

on manual skills and one-to-one construction 

should still be a fundamental part of 

architectural education programs [13,26]. the 

current structures of architecture education 

curricula cannot match the innovative 

challenges and social demands of architecture 

in the digital age [27]. 

As observed, most research has focused on 

the numerous benefits of architectural 

software in improving architectural quality, 

while some have addressed the drawbacks and 

deficiencies in education. However, none of the 

studies have delved into the impact of software 

on creativity, which is one of the primary tools 

of architects. Fostering creativity among 

architecture students is one of the main 

objectives of architectural education. Despite 

the considerable advantages of architectural 

software, it is essential to evaluate the side 

effects on students to determine the best 

approach for their education. 

 

Optimized Learning Process  

The optimized learning process refers to the use 

of methods that help students achieve the best 

results in the process of architectural design, 

taking into account the needs of the students 

and the characteristics of the software [21]. To 

achieve this goal, attention must be paid to the 

needs of the students in the learning process 

and methods should be chosen that facilitate 

learning and increase the students' 

concentration. In addition, modern and digital 

tools should be used for education, so that 

students can become familiar with new and 

better methods and achieve the best results in 

the process of architectural design [28-31]. 

 

Design Process  

The architectural design process involves stages 

that range from initial design to project 

implementation [32, 33]. In this process, the 

design process is optimized based on the needs 

of the clients [34, 35]. The design stages include 

problem analysis, preliminary design, detailed 

design, and implementation [36]. In each of 

these stages, the characteristics and needs of 

the clients are considered to reach a final design 

that is compatible with the clients' goals          

[37-40]. 
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Concept 

Concept formation is a crucial aspect of 

architectural design. The concept is the result of 

problem analysis and is created in different 

stages of design with different scales and 

hierarchical nature [41]. Concept in 

architecture refers to the fundamental idea or 

central concept behind the design and creation 

of a building or architectural space [42]. This 

conceptual framework is used by architects to 

generate plans, forms, structures, and 

architectural details [11, 31].  Concepts are 

expressed with a simple diagram and a few 

words and may include the whole project or be 

part of the related plan [43]. Concepts are 

solutions to design problems that are formed in 

the mind, and their ability to be implemented is 

higher than ideas [39, 44, 45]. The concept is 

defined as the answer to the question because 

it is a vital question in the advancement of 

architectural design [46]. The architectural 

concept serves as a guide and foundation for 

design and implementation decisions 

throughout the architectural process. The 

architectural concept is intertwined with 

concepts of spatial qualities, interaction with 

the environment, user experience, materials 

and structures, connection with social and 

cultural context, and technology and innovation 

[47]. 

 

Digital architecture 

Digital architecture is a field that utilizes 

computer modeling, programming, simulation, 

and visualization to create virtual forms and 

physical structures [48]. This movement in 

architecture provides a platform for increased 

creation and innovation by bridging 

architecture and digital science [11, 49]. Digital 

architecture encompasses all aspects of 

architecture, not only in the design and 

planning phase but also throughout the 

execution or construction phase. Furthermore, 

it can offer aesthetics through computer 

devices and systems with patterns different 

from contemporary architecture [50]. Digital 

architecture refers not only to architectural 

designs created using digital tools but also to 

designs proposed by computers as design 

collaborators [51,52]. Digital technologies make 

projects more efficient. Digital architecture is 

not merely the adoption of a set of 

technologies; it represents a fundamental shift 

in the architectural culture worldwide [53-55]. 

The use of digital design tools, aided by high-

speed computer processing, increases the 

speed of design [56]. Architectural software in 

Iran can be divided into two categories: 

software used for drawing and presenting 

works and software that influences the 

conceptualization and architectural design 

process [57]. 

Digital architecture is already functioning 

worldwide, particularly with the use of Building 

Information Modeling (BIM), and its influence 

and culture cannot be disregarded. Despite 

being a relatively young subject, it necessitates 

scientific research [58]. Artificial intelligence 

has emerged as the latest digital tool that 

assists architects in various aspects, ranging 

from designing traditional structures to creating 

decorative elements [59]. 

 

Research innovation 

This research focuses on the innovative aspect 

of investigating the impact of software 

pedagogy on architectural creativity. While 

previous studies have primarily highlighted the 

benefits of architectural software in enhancing 

architectural quality and discussed the 

drawbacks and deficiencies in education, none 

have specifically addressed the influence of 

software on creativity, which is a fundamental 

tool for architects. This study aims to fill this gap 

in the literature by exploring the appropriate 

method and time for teaching software to 
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architecture students, taking into account the 

potential negative effects on their creativity and 

innovation. 

The research seeks to provide answers to 

two key questions: when is the optimal time to 

introduce architectural software to students, 

and what is the most effective teaching method 

for these software tools? By employing 

qualitative and survey methods, including 

content analysis of interview data, the study 

aims to shed light on these questions. 

 

Method 

 

This research is practical in terms of its purpose, 

and the results of this research can be used to 

improve the time and method of teaching 

architectural software to students in this field. 

In terms of method, the present research is 

qualitative. Qualitative research is a set of 

activities such as observation, interview, and 

extensive participation in research activities, 

which help the researcher obtain first-hand 

information about the research subject [60-62]. 

The term qualitative research refers to several 

methods of data collection, such as field 

research, observation or participation, and in-

depth interviews. There are considerable 

differences between these strategies, but all of 

them emphasize approaching the data [63, 64]. 

 

Participants 

According to the topic, the statistical population 

of this research is the experts in the field of 

architectural education, professors working in 

the public universities of Tehran (University of 

Tehran, Shahid Beheshti University, University 

of Science and Technology, University of Arts, 

Shahid Rajaei University, Tarbiat Modares 

University, etc.) Ph.D. who are rich in 

information in the target area of research and 

have more than 10 years of teaching experience 

in architectural design courses. The purposeful 

sampling method was selected based on the 

mentioned criteria. The number of statistical 

population was determined by experts, and 15 

of these professors were interviewed. 

 

Instruments 

In the first part, the documentary method and 

library study were used to verify the theoretical 

foundations of the research topic. To collect 

information, an in-depth interview method was 

used to clarify different angles of the problem 

and gather the required information. For this 

purpose, a researcher-made questionnaire was 

designed, the reliability of which was confirmed 

by experts. 

 

Design 

The research design is qualitative, incorporating 

various methods such as observation, 

interviews, and extensive participation in 

research activities. The data collection methods 

include field research, and in-depth interviews. 

Although these strategies have differences, 

they all emphasize approaching the data. 

 

Procedure 

Data analysis in qualitative research begins 

immediately after the beginning of data 

collection. In fact, data collection and analysis 

are usually done simultaneously. As the 

research continues, less data is collected, but 

more analysis is done. In practice, there is 

considerable overlap between these two 

stages. Qualitative data analysis requires 

information organization and data reduction 

[63]. To evaluate the data in this research, the 

method of content analysis has been used. The 

content analysis consists of placing the 

components of a text, such as words, sentences, 

and paragraphs in predetermined categories. 

The method requires the classification and 

counting of elements and components of 

content [65]. 
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The independent variables of this research 

are the correct method and proper timing to 

teach architectural software to students. The 

dependent variable is increasing the efficiency 

and benefit of students from learning 

architectural software so that they are fully 

prepared to enter the job market. The 

independent variables as the cause of the 

relationship will affect the dependent variable 

as the effect. 

After conducting interviews with 

architecture experts (university professors), 

their responses were classified and coded using 

MaxQDA 2020 software. The amount of 

information obtained from the interviews was 

reduced using coding techniques, and the 

points they expressed in response to the 

questions were analyzed in the form of logical 

reasoning to determine the effect of these 

points on the main topic of the research. These 

analyses are presented in the findings section. 

By performing these analyses and logical 

conclusions from the answers of the 

interviewees, the answers to the research 

questions were also determined. 

The purpose of this type of research is to 

reach theoretical saturation or not to add a new 

concept to the collected concepts. In the 

interview method, new points that were hidden 

from the researcher emerged. Therefore, the 

researcher, as an interpretive and determining 

element, repeatedly refers to the identified and 

required sources of the research problem to 

reach theoretical saturation [66]. 

 

Results and Findings 

 

In this section, the responses of the 

interviewees were analyzed and the findings 

were categorized to determine the answers to 

the main research questions with logical 

arguments. 

Preparations for starting the software 

When students enter the field of architecture, 

they do not have a correct understanding of this 

field and profession, they are not familiar with 

the concepts and basics of architecture, and 

they do not know design and drawings. In the 

first step, it is better for students to familiarize 

themselves with drawings, design, and the basic 

principles that an architect must know so that 

they can objectify what they have in mind and 

visualize it using the visual literacy and 

understanding they have gained from design. 

The ability to design and draw by hand is one 

of the skills that every architect should know 

and use to express his meaning. Freehand 

design, along with the principles and basics of 

architecture, makes intellectual and mental 

creativity flourish and the power of imagination 

develops. After the flourishing of creativity and 

imagination, it is the time when the student can 

properly think about the subject of architecture 

and start developing ideas, then visualize them 

and draw them on paper with the ability to 

draw by hand. When the correct connection 

between the hand, eye, and brain is established 

and it can understand the proportions with the 

eye and draw the perspective; his talents 

flourish.  

 

Architecture is a field in which the 

discussion of the perception of action and 

creativity is particularly important. In the 

first semester, the student gets to know 

the principles and basics of architecture, 

how to think, how to design, and how the 

design process takes place. It is easier and 

better to transfer the thoughts of the 

mind from hand to paper. (Interviewee 

No. 2). 

 

Disadvantages of starting the software early 

When the student is not yet fully familiar with 

drawings and does not have a correct 
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understanding of architecture, if he enters the 

fascinating and vast world of software, he can 

get better results than hand drawings with little 

training. This issue can cause the student's 

heart to strengthen his hand. In the future, 

when he faces complex designs, he will not be 

able to imagine the design and will not even be 

able to model it. It is usually the case that 

people learn the software to a limited extent 

and leave aside the learning of the rest of the 

parts that have limited use in architecture. and 

slow down his mental capacity. Early learning 

causes the student to think about what he 

knows about the software instead of thinking 

freely, and his creativity decreases. In Table 1, 

the disadvantages of early software training are 

briefly stated. 

The use of architectural software is an 

undeniable necessity, but when a student 

enters the world of software without 

understanding architecture, he can easily 

produce forms that are complex in terms of 

appearance, but because he has no 

understanding of the space he has created, he 

cannot put himself inside. imagine that space 

and understand the characteristics of that 

space and its proportions, therefore 

architecture is not formed and only a produced 

form that is not purposeful and has no idea 

behind it, and is not valuable in terms of 

architecture.  

 

"Many times, after an hour of working 

with the software, the student produces a 

strange and complex form, then works on 

the connecting points of volumes and 

heights; And it changes the form and 

makes it more complicated. This 

complexity of the form increases so much 

that it resembles one of the works of 

famous architects. But basically, it is also 

nothing because it does not know what 

spatial characteristics the space it creates 

has. He doesn't even know what order the 

plan and heights are, and what issues and 

possibilities he produces. It only shows the 

capability of the software and the 

student's ability to work with it." 

(Interviewee No. 7). (Fig. 1) 

 

The best time to start the software 

When the creative and capable mind of a 

student is full of innovative ideas that can 

provide a suitable answer to any design 

problem and cannot be limited by software. The 

best time to enter the world of software is to 

learn and work with it. Fig. 2 shows how 

effective factors for understanding the concept 

of architecture prepare students to enter the 

world of software. 

When the relationship between the hand as 

a draftsman, the eye as an indicator to correctly 

understand the scale, and the mind as an idea 

generator is properly formed, a person can 

express his creativity well. Ideation with hand 

sketches can prevent the production of a 

worthless form because the person 

understands well what he shapes in the 

software and can communicate with it and 

solve his problems.  

As shown in Fig. 2, to enter the world of 

digital architecture software, the student must 

first establish a connection between hand, eye, 

and mind, be able to design freely, develop his 

creativity, and gain the power of imagination 

and visualization. To achieve these abilities, it is 

necessary to gain the power of imagination by 

increasing the ability of freehand drawing and 

learning freehand drawing; with the help of 

visual literacy and the understanding he gained 

from architecture, he established a relationship 

between hand, eye, and mind and his creative 

power and imagination blossomed (Fig. 3 and 

Table 2).
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Table 1: Coding the results of the early start of using software for architecture students  

Code concepts Subcategories Categories 

Using a computer has a better graphical 
display than a free hand - not doing 

things with the hand and the power of 
the mind 

Discouragement of 
freehand drawing 

Decreased 

imagination  

Inability to design 

Lack of complete training - confusion in 
a large number of software - rely on 

little knowledge 

Lack of learning of all parts 
of the software 

Limiting 
creativity 

Creating a complex plan with limited 
training - not knowing the volumes in a 

tangible and objective way - being 
limited to software 

Decreased power to 
enliven the imagination 

Lack of understanding of proportions - 
Lack of understanding of scale with the 
eyes - Lack of perspective - Inability to 

visualize space in three dimensions 

Lack of understanding of 
space 

Lack of 
understanding 
of architecture 

 

 
Fig. 1: Early Introduction of Software for Architecture Students Chart  

 

 

Fig. 2: Prerequisites for Software Entry for Architecture Students Chart (authors) 

Login to the software 

Creativity 

Understand the 

design 

Communicating hands, 

eyes and mind 

Ability to design a free hand 

Visual literacy 

Design freely 

imaginary power 

The power of 

visualization 
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Fig. 3: Software Entry for Architecture Students Chart  

 
Table 2: Software entry coding for architecture students  

Code concepts Subcategories Categories 

Knowledge of architecture - Knowledge 
of art - Familiarity with works of art 

Visual literacy 

Creativity 

Login to the 
application 

Understanding Design - Understanding 
Proportions and Perspectives 

Familiarity with the 
concepts and principles of 

architecture 
Freehand drawing - Cognition of design 
- Perception of perspective - Perception 

of proportions - Perception of 
dimensions 

Correct communication 
between hand, eye, and 

brain 
Design freely 

Ability to draw a free hand - 
Understand the concept of space - 
Strong three-dimensional thinking - 

Model making 

Objectify the imagination 

 

Imagination 
and 

visualization 

 

Computer design, a new style of design 

Modeling and manual sketches are easier and 

more efficient at the beginning of work and in 

the ideation and concept stage and play an 

important role in the emergence of creativity. 

For this purpose, it is suggested to do it in the 

traditional way (working by hand) in the 

concept stage. When the concept enters the 

software, changes are made to it, but the main 

idea is preserved. And in the rest of the design 

stages, software can replace manual work.  

"At the beginning of the work, I suggest 

students do the work manually so that 

their hand strength is preserved; And after 

the idea is formed, software should be 

used for presentation. (Interviewee No. 

3).  
 

Designing with software is a new way of 

designing and concepts such as building 

information models (BIM) and virtual reality 

technology (VR) are based on software and 

computer power. 
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Another way to teach software 

In the interviews, the professors talked about 

teaching the software simultaneously or 

separately to the students. They listed the 

advantages and disadvantages of these 

methods, which are summarized in Table 5. The 

professors described these points according to 

their experiences in teaching.  

 

In the experience of simultaneous 

teaching, due to the high volume of 

materials and exercises and the pressure 

on the student, it reduces the student's 

learning; And it diverts their focus from 

the main lesson. (Interviewee No. 2).  
 

If we can introduce and teach software 

related to it in every lesson, or at least 

encourage the student to learn them, it 

will help for lessons such as analysis of 

environmental conditions and statics, 

which the student will learn in a practical 

way and use them in his projects. use. 

Teaching at the same time leads to the 

teaching of more application software to 

students. (Interviewee No. 7). (Tables 3-4 

& Figs. 4-5)

 

Table 3: Coding of simultaneous teaching of software and courses to architecture students  

Code concepts Subcategories Categories 

Familiarity with the software related to 
the course - attractiveness and 

enhancing learning 

Creating questions and 
motivating the student 

Complete 
learning of 

software in a 
practical way 

Software training 
related to each 
course at the 

same time 

Apply training 
Comprehensive software 

review 

Unnecessary learning is prevented Training optimization 
Learn more 

software 

Increase classroom activity 
Compactness and 

heaviness of exercises 
Damage to the 

course of 
lessons Need to increase teaching hours lack of time  

 
Table 4: Encoding of Separate Teaching of Software and Course Units for Architecture Students  

Code concepts Subcategories Categories 

Emphasis on software training 
individually 

Increased focus 

Complete and 
specialized 

training 

Teaching software 
to students in a 

separate unit 

There is enough time to teach 
Complete software 

training 

Lack of familiarity of professors of other 
units with software training - training 

only through specialized personnel 
Specialization of Education 
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Fig. 4: Simultaneous Teaching of Software and Course Units for Architecture Students Chart  

 

Fig. 5: Separate Teaching of Software and Course Units for Architecture Students Chart  
 

Table 5: Pros and Cons of Separate and Simultaneous Teaching of Software and Course Units for 
Architecture Students  

Title Advantages Disadvantages 

Teaching related 
software at the 
same time as 
teaching courses 

Familiarity with the correct use of 

software tools. 

Creating questions and motivating the 

student. 

Apply the tutorials. 

They get acquainted with the software 

while working. 

Charm and enhance learning. 

Unnecessary learning is prevented. 

Targeted training of more software. 

Spend more time on lessons 

Damage to the course of lessons 

Compactness and heaviness of exercises 

Teaching software 
as a separate 
course 

Students focus on the topic of the lesson. 

Focusing on software training prevents 
the allocation of other training time to 
the software. 

Failure to provide exercises appropriate to 
the lessons 
Lack of familiarity with other professors of 
software courses 
Teaching by people who do not have an 
architecture degree 
Teaching may be unrelated 
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To use a new method for teaching architectural 

software in an academic way, an educational 

process must first be defined and then 

implemented. Possible defects can be solved 

and compared with other methods. After 

understanding the advantages and 

disadvantages of different methods, the best 

possible method for education can be found. In 

this research, the experiences of professors 

about different methods of education to find a 

better method that makes education attractive 

and can prepare students for the job market 

and eliminate the need for classes outside the 

university led to the proposal of this method for 

education. 

 

Discussion  

 

According to the opinion of Juhani Palasma, 

computer-aided design causes the designer's 

imagination to diminish [19]. Our findings 

confirm this issue regarding students who are 

learning the basic principles of design. During 

this period, if a student relies heavily on 

software, their imagination declines.  In 

researching the application of technology in the 

process of architectural design, Mozaffar and 

Khakzand stated that computers have increased 

the skill of architects in the process of drawing 

diagrams and sketches and increased the speed 

in all parts of drawing; and it is not 

recommended to teach architectural software 

from the beginning of the students' entry, but it 

is a requirement that they should be familiar 

with the software from one stage onwards [16]. 

Our findings confirm and confirm their 

opinions; but in another part of this research, 

they state that the most important tool of the 

designer is his creativity, which the software 

solidifies from the designer; but our findings 

show that if the student (designer) learns to 

show his creativity completely without the 

software, the software can no longer be an 

obstacle to creativity. Also, in the research of 

analyzing the effect of using digital software on 

the promotion of creativity in architectural 

design education, Asefi and Imani state that 

software should play a role in all levels of 

architecture in order to bring out creativity [18]; 

which agrees with the findings of this research. 

The findings of the research show that, in 

general, it is better to use manual sketches in 

the idea generation stage and to refer to 

software only to present the work; In 

researching the effect of architectural design 

software on design speed, Shahbazi and 

Arbaban Esfahani showed that software 

increases design speed, but designers prefer 

manual work and sketches in the early stages of 

design [20].  According to Kara, manual skills 

such as freehand drawing and model making 

should be part of the architectural education 

program [26]. Our findings confirm this issue. 

Manual skills foster students' imagination. 

 

Conclusions 

 

The research findings provide valuable insights 

into the optimal timing and effective methods 

for teaching architectural software to students 

in the field. One of the key contributions of this 

study is the exploration of the impact of 

software pedagogy on architectural creativity. 

In the current landscape, students often face 

confusion in selecting the right software and 

appropriate educational approaches due to the 

abundance of available software options and 

new design methods. By analyzing qualitative 

data from interviews and conducting in-depth 

studies, the research sheds light on the 

appropriate method and time for teaching 

software to architecture students, with a 

specific focus on its influence on students' 

creativity. 

The answer to the first question (when to 

start teaching software to students?) is as 
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follows: software training should start only 

when the student has learned the alphabet of 

architecture, his creativity has blossomed, and 

he knows how to design and draw by hand. 

With his visual literacy and understanding of 

architecture, he can easily objectify what he has 

in mind and in a word, he knows architecture; if 

this issue is not followed properly, it will create 

restrictions for the student and destroy his 

creativity. Therefore, the teaching of 

architectural software should commence in the 

fifth term, concurrently with Architectural 

Design 2, at the undergraduate level. Initially, 

students should be taught 2D design software, 

gradually progressing to advanced and 3D 

design stages. It is also important to note that 

software should not be used during the ideation 

phase of design to allow students' creativity to 

fully flourish. Afterward, the software can be 

utilized during the completion and editing 

stages of the drawings. 

Nowadays, designing with software has 

become the main way of designing in 

architectural offices, and it is almost impossible 

to design without the help of computers. But if 

the student enters this field directly into the 

software, he cannot develop his mental skills as 

an architect (the one who creates the space). 

Someone who has learned to design with the 

software but does not have the skills to 

understand three-dimensional space is more 

like a sculptor who designs a good volume but 

cannot understand its dimensions, know the 

sense of space and the impact of this volume on 

the surrounding environment. to understand. 

The result of this architecture is a break from 

the design context. An architect must see all 

aspects of work in design before construction, 

and if he cannot cultivate this power in himself 

and only relies on software, he will face 

problems in the future. 

Also, in response to the second question of 

the research (how to effectively teach 

architectural software to students?), it can be 

concluded that; The advantages of teaching 

related software at the same time as teaching 

lessons are more than its disadvantages; And it 

can better attract students to education and 

help them achieve their goals. In order to learn 

a software, we must first know the goal of the 

software producer and know their outputs, and 

move the learning path towards the best 

outputs. It is better to start the training with 

simpler software and enter specialized plugins 

in the later stages. Also, practical training for 

students should be in such a way that they can 

work with the software in a principled and 

scientific way and solve their needs. This 

project-based education, considering the 

attraction it creates for students, can play a 

significant role in discovering the features of the 

software and better and more lasting learning. 

Teaching parts of the software that are not 

necessary for the students of this field should 

be avoided because it only confuses them. 

If the environment of the university and the 

educational program of the university can meet 

the needs of students to enter the labor market, 

then the education has been correct. For 

various reasons, software education, which is 

called the new way of designing today, is scarce 

in universities. In order to enter the labor 

market, a student needs to know and work with 

software. Unfortunately, after entering the 

labor market, the student faces a lot of software 

and different educational methods, which has 

nothing but confusion for him. The university 

can effectively prepare people for the job 

market and give them correct and complete 

education by modifying its educational program 

and changing the course of the semester. 

In the next step, the teaching methods 

should be investigated by conducting 

quantitative studies in order to determine their 

effectiveness and determine the best way to 

teach software to the students of this field. 
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Background and Objectives: Educational psychology is one of the core concepts in the area of teaching 
and learning and plays a key role in any educational context including language instruction. Learners’ 
mindset (fixed or growth) may have an impact on the learning process and the ubiquitous technology can 
be of influence in making a change in students’ mindset. Despite the claim that through practice learners 
can improve in their subjects, many still consider it futile without related innate intelligence. Finding 
solutions for shifting this detrimental mindset is essential. Therefore, this study aimed to clarify the effect 
of using gamified and interactive content (H5P) on shifting English learners’ mindset, moving from a fixed 
mindset into a growth one. Another purpose was to discover the probable relationship between learners’ 
different General English (GE) levels, the rate of their initial mindset, and the proportion of change 
induced in their mindset throughout the course. 
Materials and Methods: The participants consisted of 225 students aged 12-13 (111: experimental; 114: 
control). After conducting a placement test and using Dweck’s (2017) mindset questionnaire to measure 
their initial mindset, both groups went through a 12-week-long course, receiving similar instruction, 
except for the teaching phase. While the experimental group’s course was conducted through gamified 
and interactive content hosted on the Learning Management System, the control group’s was conducted 
live through web conferencing. Afterward, the learners redid the questionnaire. Data analysis was 
performed using ANCOVA and ANOVA statistical tests. 
Findings: To compare the GE levels two by two, a Scheffe test was used, and based on its results, it can 
be deduced that mindset differences mean for Pre-A1 (p = 0.001), A1 (p = 0.001) and A2 and above (p = 
0.025) were all significant. Comparing the mindset differences means between the three English level 
groups, it can be inferred, however, that the Pre-A1 group was the highest in mindset differences mean, 
while A2 was the lowest. In other words, the weaker was the students’ level of GE, the higher the amount 
of change in their mindset type towards a growth one. The findings of the present study showed that the 
use of gamified interactive content (H5P) in the bichronous format of the LMS can have a significant effect 
on improving high school EFL learners’ Growth Mindset levels by 39%. The contents, which were provided 
for students in both gamified and H5P classes, resulted in immediate feedback exchanges, which raised 
the motivational level and encouraged them to go on with different interactive tasks and activities. 
Conclusions: After carrying out the research, the researchers concluded that using gamified and 
interactive content as part of the learning process could induce a Growth Mindset in learners, higher GE 
students mostly had higher initial rates of Growth Mindset, and weaker learners experienced greater 
shifts towards growth. This study can motivate language learners and teachers to utilize gamified and 
interactive content in online courses and can help educational system policymakers notice more deeply 
the effect the application of gamification and H5P plugins have on teaching English, which can result in 
new curriculum development for schools. 
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در هر بافت   یدیکل یاسنت و نششن   یریادگیو    س یتدر طهیدر ح  یاسناسن  میاز مفاه یکی یآموزشن   یروانشنناسن  پیشیینه و اهدا::

 یریادگی ندیفرا  یممکن اسننت رو  رانیثابت( فراگ ایرشنند و    تی)چه ذهن  تیکند. ذهن یم  فایاز جمله آموزش زبان ا یآموزشنن 

 نیا  رغمیکند. عل  جادیا رییدانش آموزان تغ  تیخود احتمالا بتواند در ذهن یحضنور همه جا   تیبا قابل  یوراباشند و فن  رگذاریتاث

 یرا بدون داشنتن هوش ذات امر  نیهنوز ا  یاریکنند، بسن  شنرفتیدر دروس خود پ  توانندیم نیتمر  قیاز طر  رانیکه فراگ  یدعو

  ی بخش فناور  زهیامکانات انگ هک  یاسنت، کار  یضنرور  یچارچوب ذهن  نیچن رییتغ یبرا  یراه حل افتنی. شنمارند یم دهیفا  یب

  ی گونه شندگ یباز یاسنتفاده از متتوا  ریتأث  یمطالعه شنفافسناز  نیاهدف  جهت   نی. به همرسند یبه نظر م  دیمف آن  انجام یبرا

  گر یهدف د  ن،ی. همچناسنت  یرشند  یبه چارچوب ذهن یریادگینسنبت به   رانیفراگ  یچارچوب ذهن  ریی( در تغH5P)  یو تعامل

 راتییآن، و مشدار تغ زانیها و مآن  هیاول  یو نوع چارچوب ذهن  رانیفراگ  یسنننطوح مختلر زبان عموم نیب طآن کشنننر ارتبا

   .استدر طول دوره  شانیشده در چارچوب ذهن جادیا

دانش    225کنندگان شنام   شنرکتاسنت. این پژوهش طرح نیمه آزمایشنی پیش آزمونپپس آزمون دارای گروه کنترل   :هاروش

: گروه کنترل( بودند. پس از انجام آزمون فلایرز کمبریج 114: گروه آزمایش ؛  111سننناله دوره اول دبیرسنننتان )  13-12  آموز

ها، از پرسنشننامه ذهنیت دو ب برای اندازه گیری نوع و میزان اولیه چارچوب ذهنی  برای شنناسنایی سنطه مهارت انگلیسنی آن

طی آن از هر لتاظ، به جز یب مورد، تدریس مشنابهی و    گذراندندای را هفته  12ها اسنتفاده شند. متعاقبا ، هر دو گروه دوره آن

ی زبان و از حالت ناهمزمان آن را دریافت کردند. هر دو گروه از حالت همزمان سنیسنتم مدیریت یادگیری برای تمرین کاربردها

برای آزمون دادن و ارسنننال تکنالیر خود اسنننتفناده کردنند. تنهنا تفناوت در این بود کنه مرحلنه آموزش گروه آزمنایش از طریق  

گروه کنترل به صورت زنده و با استفاده آموزش  ، اما  انجام گرفت  متتوای تعاملی در حالت ناهمزمان سنیستم مدیریت یادگیری

    ی تتل از تشریبا  همان مطالب، از طریق وبینار انجام شنند. پس از گذراندن دوره، فراگیران مجددا  پرسننشنننامه را تکمی  کردند.

 .شد)آنکووا( انجام  انس یکووار   ی)آنووا( و تتل انس یوار  یتتل یهاآزمون قیاز طر یآمار

بر   شند.( اسنتفاده Scheffe testدو، از آزمون شنفه )( بصنورت دو به GE)  یعموم  یسن یسنطوح انگل  سنهیبه منظور مشا ها:یافته

-Pre) شنرفتهیماقب  پ  ،یسنه سنطه زبان  یبرا  تیذهن  یهانیانگیتفاوت م  بیاسنتنباط نمود که ضنر  توانیآن، م جیاسناس نتا

A1)  (0010پp=)1 شننرفتهی، سننطه پ  (0پ001p=)2شننرفته  ی، و سننطه پ (0پ021p=)  معنادار   یاز جهت آمار  یبود که همگ

که گروه   دیرسن   جهینت  نیبه ا توانیم  ،یسن یسنه گروه و سنطه زبان انگل نیب  تیذهن یهاتفاوت هاینیانگیم  سنهیبودند. با مشا

 ی( داراA2) 2شننرفت یکه سننطه پ یرا به خود اختصنناد داد در حال  تیذهن  یهاتفاوت  نیانگیم  نیبالاتر ،شننرفتهیماقب  پ

در   رییتغ زانیتر بود، م  رضنعی  آموزان ( دانش GE) یعموم  یسن یهر چه سنطه انگل  گر،یتفاوت بود. به عبارت د  بیضنر نیکمتر

 یمطالعه حاضنر نشنان داد که اسنتفاده از متتوا یهاافتهی.  شند یم شنتریرشند ب  تیذهن  یرگیها به سنمت شنک  آن  تینوع ذهن

 ریتنأث توانندی( مBichronous LMSدوزمناننه )  یریادگین   تین ریسنننامناننه منددر قنالنب   (Gamifiedگوننه )  ی( و بنازH5P)  یتعنامل

 یکه برا ی( داشنننته باشننند.  مطالب و متتوا % 39)  رسنننتاندبی  دوره  آموزانرشننند زبان  تیبر بهبود سنننطه ذهن یتوجهقاب 

که سنطه   دیگرد  یمنجر به تبادل بازخورد فور  شند،یارا ه م یواره شنده و تعامل یباز ایگونه   یباز یهاآموزان در کلاسدانش 

 مختلر ادامه دهند. یتعامل یهاتیو فعال رینمود به وظا قیرا بالا برد و آنها را تشو زهیانگ

تواند  یم یریادگی ندیاز فرا  یبه عنوان بخشن  یتعامل یکه اسنتفاده از متتوا  دندیرسن   جهینت  نیپژوهشنگران به ا  گیری:تیجهن

  ی چارچوب ذهن  زانیبالاتر، م یعموم  یسنن یشننود. دانش آموزان با مهارت انگل  رانیدر فراگ  یرشنند  یچارچوب ذهن جادیباعث ا

  ی خود از حالت ثابت به رشند  یرا در چارچوب ذهن یشنتریب رییتغ زانیتر، م  ریضنع رانیداشنتند، فراگ یبالاتر هیاول  یرشند

  ی هاگونه شننده در دوره  یو باز یتعامل یتواند زبان آموزان و معلمان را به اسننتفاده از متتوا  یتجربه کردند. مطالعه حاضننر م

 یافزونه متتوا اربردکه ک یریبه تاثتا کند  می کمب   ینظام آموزشننن   اسنننتگذارانیبه سننن همچنین  کنند.    بیخود ترغ نیآنلا

برنامه   جادیآن را دارد که منجر به ا تیامرقابل  نیا  ، زیرادنینما یتر  قیتوجه عمدارد    یسننن یگونه بر آموزش انگل یو باز یتعنامل

 مدارس شود. یبرا  یدیجد  یدرس
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Introduction 

 

The inter-relationship between gamification 

and learners’ conception or mindset types and 

the existing research gap on this issue has been 

accentuated in a large number of recent studies 

[e.g., 1, 2, 3, 4, 5, 6, 7, 8]. Game-based learning 

and gamified content and the way they interact 

with users’ mindset in this new era are among 

the main concerns of scholars in the field of 

teaching and learning and that is why 

conducting research in this regard can play a 

crucial role in improving the caliber of our 

education system. Serving human beings for 

almost half a century, personal computers 

have, without a doubt, transformed into an 

almost necessity of life, and no less, education. 

Technology, and more specifically computer 

devices, has most significantly influenced the 

field of language education [9]. The notion of 

Computer-Assisted Language Learning (CALL) 

[10] was coined years after the invention of 

personal computers in the 1960s. Like CALL 

another terminology in the field of technology 

(i.e., Mobile Assisted Language Learning, 

MALL), became quite mainstream following the 

popularisation of smartphones in 2007. These 

tech tools have started to develop some 

modalities and modes of learning, which 

intensify the significance of carrying out more 

research on the relationship between the 

technological devices and the learners’/users’ 

way of applying them and their conception of 

the potentials of these technologies. 

As a matter of fact, many learners intend to 

add more various tech formations and use 

synchronous and asynchronous features of the 

Learning Management System (LMS) in order to 

learn different subjects and it is claimed by 

some research studies (e.g., [11-13]) that the 

use of  technology  (including  gamification)  can  

affect Learners’ Mindset (either fixed or growth 

type). Their mindset refers to the way learners 

think of themselves and their learning abilities 

and the rate at which they relate their success 

or lack thereof in different areas of life to talent 

and intelligence or hard work.  

The studies conducted on the role of LMS 

and technology on shifting learners’ mindset, 

however, are rather sparse and have not 

focused on the effect that using asynchronous 

interactive content, once combined with the 

synchronous modality of the LMS, can have on 

Growth Mindset. There is still a gap on the use 

of gamified contents in LMS platform and the 

effect on the mindset of learners. There are also 

some research studies which have yielded 

contradictory results on whether the 

asynchronous and synchronous modes of 

technology-mediated classes do work as 

expected. This necessitates carrying out some 

novel studies on the inter-relationship between 

gamified content development and learners’ 

mindset. Furthermore, whether students with 

different levels of proficiency in English are 

different or similar in the types of their mindset 

towards learning and how resilient they are in 

changing it are factors that require careful 

exploration in research. To address this need, 

this study aimed to explore how self-conducted 

use of gamified interactive content (H5P) for 

learning in the bichronous (a blend of both 

synchronous and asynchronous) format of the 

LMS may contribute to a significant effect (if 

any) on improving high school EFL learners’ 

Growth Mindset levels. The major purpose was 

to investigate whether there existed any 

relationship between different levels of General 

English (GE) and the rate of change induced on 

their Growth Mindset levels when using 

gamified and interactive content, as well as with 

students’ initial mindset levels. 
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Review of the Related Literature  

 

Theoretical Foundation of Self-Determination 

Theory 

The psychological state of human beings can 

have a direct effect on their behavior and 

activities. One of the macro theories that has 

dealt with this core concept is Self-

Determination Theory (SDT) [14]. According to 

SDT, some motives (competence, autonomy, 

relatedness) are needed to drive the individuals 

and motivate them. This theory is indeed linked 

to the autonomous motivational dimensions of 

learning. It is based on the idea that by doing an 

activity we gain some values. Based on the 

tenets of SDT, it can be concluded that gamified 

activities and the mindset of the learners may 

have some potentials to boost their 

autonomous motivation and provide a higher 

level of involvement and interaction in the 

learning process, depending on the mode of 

technology or the content type developed, 

which are elaborated on, in the following 

section. 
 

Synchronous and Asynchronous Modes of 

Technology 

Initiated in the 1960s and defined as “any 

process in which a learner uses a computer and, 

as a result, improves his or her language” [15,  

p.7], CALL started to show its true potential 

during the 2010s with the increasing availability 

of the internet and technological devices such 

as laptops and smartphones. Following in its 

tracks was the growing use of Learning 

Management System (LMS) known as the 

software designed for administration of 

learning [16], as well as web conferencing which 

were applications or websites that have 

features such as live file and media sharing, 

mark up tools, hand raising, etc. used for 

collaboration and interaction [17]. 

A gamified form of content can be 

presented through different modes of 

technology one of which is LMS. Currently, it is 

a highlight of using technology for teaching and 

learning and can be used in different forms: 

synchronous, asynchronous or a blend of both, 

that is bichronous [18]. Synchronous e-learning, 

defined by Hyder et al., is “live, real-time (and 

usually scheduled), facilitated instruction and 

learning-oriented interaction” [17, p. 9] that is 

done online. Synchronous use of the LMS for 

pedagogical reasons usually involves employing 

web conferencing plugins (e.g., BigBlueButton 

and Adobe Connect). Asynchronous e-learning, 

on the other hand, is an online “self-paced 

learning, which students access intermittently 

on demand” and is usually available any time. It 

is “recorded or pre-produced” and can be 

individual, or “intermittently collaborative” [17, 

pp. 1-2]. Asynchronous use of the LMS for 

teaching involves activities such as making 

announcements, sharing the syllabus as well as 

files and media (e.g., videos, pictures, PDF, and 

PowerPoint files), interacting with other 

members of the class through forums and 

messaging, etc. Many of these features are 

available in web conferencing as well, but the 

main difference is that the latter occurs in real-

time, while the former can be accessed at any 

given time (as long as the course is available). 

The Covid-19 widespread saw to a more 

common use of both synchronous and 

synchronous modalities of the LMS by students 

and teachers. The synchronous features are 

generally used through web conferencing 

plugins on the LMS, while the asynchronous 

features take place on the LMS itself, in the 

form of announcements, lessons, uploaded 

materials, etc. and more recently, through 

added gamification and interactive content 

(H5P) plugins. 
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Gamification 

An important feature of the asynchronous 

format of the LMS is gamification, which was 

first defined by Brett Terill [19]. As accentuated 

in a number of studies [20, 21], gamification can 

provide the base for having more interactive 

classroom environment for the students and 

having a higher level of their engagement in 

learning tasks and activities. Following the 

socio-cultural theories of learning, it can be 

claimed that in gamified activities and group 

learning, the nature of acquisition process is 

changed and the cognitive-affective 

involvement of the learners is fostered. 

Recently, the students’ level of social activities 

has decreased to a great extent due to the 

emergence of the new tech tools and the 

ubiquitous form of technology. This 

necessitates the application of some platforms 

and game-based learning so that their 

participation in social classroom activities is 

boosted and they are helped to step out of their 

comfort zone, being more engaged in language 

learning contexts. Gamification (as cited in [22]) 

has been defined as, “taking game mechanics 

and applying them to other web properties to 

increase engagement” [p. 18] and refers to 

using the properties of game design in contexts 

that are essentially non-game based [23]. 

Many gamification plugins became 

mainstream in course building on LMSs, the 

most prominent of which were progress bars, 

levels, leader boards, and trophies. One such 

plugin, used on the LMS Moodle, is LevelUp! 

which has two prominent features: a. each user 

levels up as they use the designed content and 

b. they can compete against other users with a 

feature called Ladder, essentially a leader 

board. Completing different activities and going 

through lessons adds to the users’ points which 

add up and when enough, level them up. The 

Progress Bar, usually named so in different 

LMSs, allows the users to see how far they have 

come and give them a sense of achievement. 

The gamification plugins became popular since 

they allowed for a better experience and 

further motivation for users. Therefore, some 

LMS content creators began using them in 

accompaniment with another interesting plugin 

called H5P. 

 

HTML5 Package 

In spite of the many common features between 

asynchronous and synchronous modalities of 

the LMS, there are some functionalities 

exclusive to asynchronous e-learning. A rather 

new feature of the LMS not available in web 

conferencing is HTML 5 Package (H5P). Initially 

released in 2013, H5P provided web learning 

with an asynchronous, yet interactive format, of 

commonly used content such as videos, 

presentations and quizzes. An H5P is “a free and 

open-source content collaboration framework 

based on JavaScript… [which] aims to make it 

easy for everyone to create, share and reuse 

interactive content” (“H5P”, 2020, para.1). 

Simply put, H5P is an LMS plugin that allows 

creating interactive content, each provided for 

a different function. The immediate feedback 

that such content provides the students with is 

believed to motivate and encourage them in 

learning [24]. Furthermore, they allow the 

learners to learn on their own and receive 

proper feedback without the required presence 

of a teacher figure. 

The interactive feature of the 

aforementioned contents allowed the creators 

to give constant feedback to users without 

being present all the time. In other words, H5P 

content was programmed in a way to interact 

with users based on their response to the 

questions, tasks, etc. Such content, by nature, 

provided the users with a gamified experience 

due to its motivational affordances such as the 

trial-and-error format, counting the points 

gained, giving positive feedback to the users, 
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showing them their progress, and providing 

them with challenges to overcome [25]. The use 

of gamification plugins, H5P content, and other 

synchronous and asynchronous technological 

tools provided the learners with new learning 

prospects and shifted learning to some point. 

 

Gamification, H5P, and Learning 

The aforementioned technological tools and 

their improvements provided opportunities for 

the learners to use technology for learning 

better [27-28] through both synchronous and 

asynchronous features of the LMS. Using 

gamification, language learning courses are 

usually designed, using gamified and H5P 

content features, such as dictation, interactive 

slides, interactive quizzes, flashcards, and mini-

games such as crossword puzzles, and drag-

and-drop matching games; made available on 

both mobile phone and desktop. Due to such 

classes’ motivational affordances, both intrinsic 

and extrinsic, and the fact that such classes 

seem to invoke in the users a set of 

psychological changes similar to those invoked 

by games, the use of H5P content and 

gamification is believed by many to bring about 

positive psychological and behavioural changes 

[25] [29-30]. A psychological concept that could 

be influenced is learners’ Growth Mindset, a 

concept many have worked on since Dweck’s 

[31] initial development of the term in 2006   

[31-37]. 

 

Learners’ Mindset 

This unconscious view that the learners hold 

towards intelligence and talent includes growth 

and fixed mindsets. Learners with a Growth 

Mindset believe that intelligence and abilities 

are not fixed and inherent, but they merely 

require time and practice to be mastered. On 

the other hand, learners with a Fixed Mindset 

generally believe themselves to be incapable of 

change and progress no matter how hard they 

try or simply think they do not have the 

required skills and intelligence [38-39]. 

Having a fixed mindset towards learning 

can cause many problems for the learners, the 

least of which is being unsuccessful in (at least 

part of) their education. Many learners believe 

that they simply do not have the required talent 

for learning English and thus refuse to even try 

to learn. Changing this mindset, therefore, is of 

great importance. The attractive features of the 

asynchronous format of the LMS are a source of 

motivation and their self-conducted tasks 

which allow trial and error in a gamified format 

without consequences can bring comfort to 

students while learning. 

When students with a fixed mindset face 

too many failures, they fixatedly believe that 

they are incompetent and resign, admitting 

defeat. This state of mind known as Learned 

Helplessness [40] needs to be dealt with in 

order for those learners certain of their failure, 

defeat and inability to begin shifting to a 

Growth Mindset. Those with a Growth Mindset 

believe intelligence and talent to be 

everchanging and growable, and see effort and 

hard work as the right track to do so. Their 

ultimate goal is to learn and grow, however 

difficult the means; therefore, challenges are 

desirable to them, since they see new 

challenges as a means of growth and 

development. They perceive failure as natural 

and a part of their journey to grow since they 

believe they can learn from it [31- 38]. 

The present study aimed to clarify whether 

using gamified and interactive (H5P) content 

can affect learners’ mindset towards learning 

English and whether there is a relationship 

between students’ GE levels and the rate of 

change induced in this mindset as well as its 

initial state. The dearth of research studies 

focusing on this matter led the researchers 

towards conducting this research. As 

mentioned before, the effect of using 
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gamification and H5P on some psychological 

concepts related to mindset, such as 

motivation, have been studied to some point, 

but even then the results showed inconsistency.  

One study conducted by Inchamnan and 

Chomsuan [11] found gamification workflow, 

which focuses on the evaluation processes, and 

Growth Mindset positively related, however the 

bulk of research studies conducted regarding 

gamification and psychological outcomes which 

have yielded both positive and negative results 

asked for further research in this regard, thus 

the need for undertaking the current study 

arose.  

Therefore, the current study intends to 

clarify this matter to some extent and discover 

the effect (in case there is any) that using 

gamified and interactive content can have on 

inducing a Growth Mindset in learners. 

Fixed mindset can be detrimental and 

finding solutions on how to shift such a mindset 

into one of learning and growth in practice is 

essential. There are certain studies which have 

been claiming that practice leads learners to 

improvement in certain targeted domains. 

There are yet certain other groups, who believe 

that using lessons, which have proved 

ineffective and not working at class, will be a 

waste of time in absence of innate intelligence. 

However, the few research studies done on this 

matter have yielded mixed result. Therefore, 

this study aimed to clarify the effect of using 

gamified and interactive (H5P) content on 

shifting learners’ mindset towards learning 

English into a Growth Mindset and answer the 

following questions:  

- What effect (if any) does learning partly 

through gamified and interactive content have 

on changing learners’ mindset towards learning 

English, from a fixed to a growth one?  

- What relationship (if any) is there between 

learners’ different General English (GE) levels 

and the type and rate of their initial mindset?  

- What relationship (if any) is there between 

learners’ different General English (GE) levels 

and the proportion of change induced on their 

mindset throughout the course using gamified 

and interactive content? 
 

Method 
 

Participants 

The sampling procedure of the research was 

done through random and convenience 

sampling. First, six schools were randomly 

selected from the 27 schools available in the 

pool of data, consisted of the schools available 

in district 8 of Tehran, and were then randomly 

assigned to either control or experimental 

groups. Afterwards, to pick a representative 

class for each school, a second round of random 

selection was applied to the pool of samples 

available in each of the schools. The schools 

each had four to six eighth grade classes, one of 

which was randomly selected (cluster sampling, 

indeed). The classes however were left intact 

and were used through convenience sampling, 

since due to the fact that the classes could not 

be altered, the participants in each class were 

not homogenized. The participants consisted of 

225 students studying at the eighth grade of 

high school, aged 12-13 years old, 111 (M = 39; 

F = 72) of whom shaped the experimental group 

and the other 114 (M = 36; F = 78), the control 

group.  

After randomly assigning classes to either 

control or experimental groups, the students 

were all given a Cambridge Flyers test as a 

placement measurement, in order for the 

researchers to identify their level of General 

English as pre-A1, A1, or A2 and above. The 

students studying in eighth grade are generally 

supposed to reach an A1, or hopefully an A2 by 

the end of their primary high school years. 

Based on their result in the Flyers test, the 

students were divided into three groups: Pre-A1 
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(below their grade level), A1 (at their grade 

level) and A2 and Above (above their grade 

level). 

 

Instrumentation 

The questionnaire provided for evaluating the 

students’ mindset was a 6-point scale 

questionnaire ranging from Strongly Agree to 

Strongly Disagree, and scored respectively from 

0 to 5, developed by Dweck in 2006, and was 

used to gather the score of the participants’ 

mindset. There were 16 items in this 

questionnaire. The rationale for selection of the 

questionnaire was its relevance, applicability, 

and availability in the market.  

The questions in this questionnaire focused 

on students’ view of their intelligence (e.g., My 

intelligence is something about me that I can’t 

change very much) and talent (e.g., I have a 

certain amount of talent, and I can’t do much to 

change it) with some questions covering both 

intelligence and talent (e.g., For performing well 

at school, innate ability matters more than hard 

work). The questionnaire has got high 

reliability, with an estimated Cronbach’s Alpha 

of 0.84 for fixed mindset and α = 0.72 for growth 

mindset. For the 16-item variant, since each 

item’s point ranges from 0-5, the total score of 

the questionnaire ranges from 0-80, with 0 

showing the strongest fixed mindset and 80 the 

strongest growth mindset. 

 

Materials and Content 

After ascertaining the teachers’ ability to work 

with Moodle fluidly, the instructional content, 

including interactive and gamified content for 

the eight units of seventh grade and the four 

new units of the eighth high school grade were 

created on the LMS Moodle website, 

collaboratively by the teachers and the 

occasional aid of the researchers. It’s worth 

mentioning that ability of the teachers to work 

with Moodle fluidity had been checked by 

having them work with it tentatively and 

necessary tips were given to them in the 

meantime. The web conferencing feature, (i.e., 

BigBlueButton) was provided on the platform in 

order to allow the learners in both groups to 

learn through mediation of bichronous 

environment.  

Web conferencing allowed the teacher to 

speak using a microphone without halt and 

using the webcam if desired, and share 

presentations (ppt), PDF files and video 

sessions; Furthermore, a chat section and 

instant polls were provided. Moreover, this 

synchronous modality allowed the students to 

raise their hand, turn on their microphones, and 

interact with the teacher and their classmates, 

therefore creating quite an interactive space. 

The course, designed on Moodle, was provided 

for mobile phone (around 70 % of the learners 

used their phones), tablet, and desktop use, as 

can be seen in Figs 1-3. 

The interactive content designed for the 

experimental group was placed in Tile Format 

to allow a better gamified experience (Fig. 2). 

Since, this study included students with three 

different linguistic proficiency levels, the 

interactive content was designed to afford to all 

the three levels. 

The course was designed, using gamified 

and H5P content features, such as dictation (Fig. 

3), interactive slides, interactive quizzes, 

flashcards, and minigames such as crossword 

puzzles, and drag-and-drop matching games; 

made available on both mobile phone and 

desktop. The gamified plugin LevelUp! as well as 

a progress bar was also added in order to 

provide a richer gamified experience (Fig. 2). 

Gamification was a process at the classes which 

let the participants to apply game’s typical 

elements (for instance point scoring, 

competition with others, rules of play) and 

extend the elements to language learning 

activities. This way, the participants were 

involved in different kinds of teacher provided 

tasks.
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Fig. 1: Desktop/Mobile Phone Website of Moodle 

 

Fig. 2: Interactive Lessons Designed on LMS in Tile Format and the LevelUp! Feature 
 

     
 

Fig. 3: Using H5P Content for Dictation 
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Data Collection Procedure 

The students in control and experimental 

groups were first asked to complete Dweck’s 

[20] mindset questionnaire on Google Forms 

before going through the course in order to 

check their initial level of mindset. They were 

then given the Cambridge Flyers Test, ergo 

identifying their level of general English as Pre-

A1, A1, and A2 and Above. 

The students went through the course for 

12 weeks, using their designed format of 

instruction based on their curriculum (one 

lesson almost every two weeks). Both groups 

received similar instruction in every way, but 

one. They both used the synchronous modality 

of the LMS for practising language functions, 

and the asynchronous modality of the LMS 

(alike flipped classroom) for taking quizzes and 

submitting their assignments; however, the 

teaching phase of the experimental group was 

conducted through interactive content hosted 

on the asynchronous modality of the LMS, while 

the control group’s was conducted, using 

almost the same materials (i.e., videos, 

PowerPoint slides, etc.), through web 

conferencing and in a live format.  

The total instruction time for both groups 

was two hours for each session, with the control 

group using this duration to learn the lessons 

and practise the learned language functions and 

their speaking skills on the web conferencing 

platform BigBlueButton, and the experimental 

group spending an hour on BigBlueButton for 

practising the learned language functions and 

speaking, and the other hour, on using the 

interactive content provided on the 

asynchronous modality of the LMS for learning 

the lesson. Whether they used this time in a 

single sitting or throughout the week, was their 

decision. Gamification tasks and the course 

modalities were distinctive features of such 

classes. 

Throughout the mediation course the 

researchers remained in touch with the 

teachers of all groups and received feedback on 

how the students were going through the 

course. They did not, however, intervene with 

the process or show the students that they 

were involved in this process so as not to cause 

a Hawthorne effect in learners. After finishing 

the course, the students were once again given 

the mindset questionnaire and their responses 

and mindset rate were compared. 

 

Data Analysis 

Since this study was of a one experimental and 

one control group quantitative design, 

quantitative analysis of data using SPSS, version 

22, software was required. The independent 

variable in the study was using gamified and 

H5P content for learning along with web 

conferencing, and the dependent variable was 

learners’ mindset towards learning.  

The data gathered through mindset 

questionnaire and students identified level of 

general English were analysed quantitatively. 

Therefore, the question of whether the self-

conducted use of gamified interactive content 

(H5P) for learning in the bichronous (A 

combination of synchronous and asynchronous 

modes of technology-mediated classes) format 

of the LMS can have a significant effect on 

improving high school EFL learners’ Growth 

Mindset levels was analysed using MANCOVA, 

since there were covariates that could corrupt 

data analysis. Respectively, the second research 

question (i.e., What relationship (if any) is there 

between different levels of General English (GE) 

and students’ initial mindset rate and type) and 

the third one (i.e., What relationship (if any) is 

there between different levels of General 

English (GE) and the rate of change induced on 

their Growth Mindset levels through using 

gamified and interactive content) were 

analysed using two tests of analysis of variance, 
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(i.e., ANOVA), since it was the difference in 

score between pre-test and post-test, with 

respect to students’ level of GE that mattered.  

 

Results and Findings  

 

As stated earlier, the major research question 

and the purpose of the present study was to 

investigate whether there existed any 

relationship between different levels of General 

English (GE) and the rate of change induced on 

learners’ Growth Mindset levels when using 

gamified and interactive content, as well as with 

students’ initial mindset levels. After 

accomplishing the data collection process 

successfully and gathering the data from both 

groups through the Mindset questionnaire and 

tests, the researchers analysed the data (using 

SPSS). The descriptive results of the analysis, 

using two types of descriptive statistics, 

frequency and percentage are described in 

Table 1 (below). 

Based on Table 1 above, in both 

Experimental and Control groups, there were 

more students in the Pre-A1 group than the A1 

group, and in the A1 group than A2 and above, 

respectively.  

The Experimental group’s means and standard 

deviations show a change between the scores 

obtained in pre-test and those obtained in post-

test of both mindset questionnaires. As can be 

seen in Table 2 below. The control group, 

however, does not show significant changes in 

these scores. 

After assuring several assumptions: 

normality, equality of variances, equality of 

variance-covariance matrices and homogeneity 

of regression slopes, a MANCOVA was 

conducted to determine if the control and 

experimental groups’ mindset has changed 

significantly (Table 3).

Table 1:  Experimental and Control Groups Students Frequency and Percentage in General English Levels 

 
Level of General English 

Total 
Pre-A1 A1 A2  

Student 
Groups 

Experimental 
Count 40 36 35 111 

% within group 36.0% 32.4% 31.5% 100.0% 

Control 
Count 45 38 31 114 

% within group 39.5% 33.3% 27.2% 100.0% 

Total 
Count 85 74 66 225 

% within group 37.8% 32.9% 29.3% 100.0% 

 

Table 2: Control and Experimental Groups Mean and Standard Deviation of the Scores of Mindset 
Questionnaires 

Student Groups 
Mindset Pre-test 
Questionnaire 

Mindset Post-test Questionnaire 

Experimental 

Mean 45.513 52.459 

Std. Deviation 16.186 14.757 

N 111 111 

Control 
Mean 44.131 44.017 
Std. Deviation 16.178 16.234 
N 114 114 

Total 
Mean 44.813 48.182 
Std. Deviation 16.161 16.056 
N 225 225 
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Table 3: MANCOVA of Experimental and Control Students’ Mindset Based on Using or Not Using Moodle 
(n = 225) 

Source 
Sum of 
Squares 

Df Mean Square F Sig. Eta Squared 
Statistical 

Power 

Mindset Pre-
test 

24140.21 1 24140.21 1126.67 0.001   

Group 3054.35 1 3054.35 142.55 0.001 0.39 0.99 

Error 4713.72 220 21.42     

Corrected Total 57747.52 224      

 

Having eliminated the probable effect of pre-

test and taken some error (individual 

differences) into account, the results of the 

MANCOVA used for responding to this question 

show that due to the little significance (sig = 

0.001) of the moderator variable (Mindset Pre-

test), which is less than 0.05 error, the 

assumption of linearity of regression of the 

covariate and dependent variable is correct.  

Thus, the main aim of the study is achieved and 

one can say that the independent variable (i.e., 

using gamified and H5P content) can influence 

mindset growth by 39% in Iranian EFL learners 

at the high school level. Statistical power is 

reported to be 0.99, which means the possibility 

of a Type I Error is 0.01. 

To achieve the first subsidiary aim and 

discover whether different levels of General 

English (GE) have any relationship with 

students’ rate of change induced through using 

gamified and H5P content on their Growth 

Mindset levels, the statistical analysis of ANOVA 

needed to be conducted and therefore, 

Levene’s F-Test (Table 4) was used primarily. 

 

 

Table 4: Test of Homogeneity of Variances  

(n = 111) 
Levene’s Statistic df1 df2 Sig. 

.817 2 108 .445 

 

Since the result of the test of homogeneity was 

greater than 0.05, conducting an ANOVA was 

possible. 

According to ANOVA results shown in Table 

5, since F = 21.81, df = 2, 110, P = 0.001 and 

therefore significance is smaller than the 0.05 

error, one can say that students’ level of 

General English and the amount of mindset 

change are related. In order to compare the GE 

levels two by two, a Scheffe test was used. 

Based on the result of the Scheffe test 

shown in Table 6 it can be deduced that mindset 

differences mean for Pre-A1 (p = 0.001), A1 (p = 

0.001) and A2 and above (p = 0.025) are all 

significant. Comparing the mindset differences 

means between the three groups, it can be 

inferred, however, that the Pre-A1 group is the 

highest in mindset differences mean, while A2 

is the lowest. In other words, the weaker the 

students’ level of GE, the higher the amount of 

change in their mindset type towards a growth 

one.

 

Table 5: ANOVA for the Amount of Mindset Change Based on Students’ Level of General English (n = 111) 
 Sum of Squares df Mean Square F Sig. 

Between Groups 1539.204 2 769.602 21.813 .000 

Within Groups 3810.471 108 35.282   

Total 5349.676 110    
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Table 6: Scheffe Test Results for Comparing Mindset Differences Mean and General English Levels 

 GE Level Pre-A1 A1 A2 and Above 
Mindset 

Differences Mean 

Mindset 
Change 

Pre-A1  --- 0.001** 0.001** 11.45 

A1 0.001**  --- 0.025* 6.33 

A2 and above 0.001** 0.025*  --- 2.42 

 

For accomplishing the final subsidiary aim and 

determine whether different levels of General 

English (GE) have any relationship with 

students’ initial mindset an ANOVA (as shown in 

Table 8) was required. Thus, Levene’s F-Test 

was primarily conducted as presented in Table 

7. 

 

Table 7: Test of Homogeneity of Variances 

(n = 225) 

 
Levene’s 

Statistic 
df1 df2 Sig. 

Mindset Pre-

test 
.052 2 222 .949 

 

The result of the test of homogeneity is greater 

than 0.05, thus an ANOVA was conducted. 

In order to inspect the difference between 

mindset mean scores of each GE level, a one-

way ANOVA was used, with the results                      

F = 55.62, df = 2, 222, P = 0.001, which is smaller 

than 0.05 error. Therefore, it can be claimed 

that students’ GE level and initial mindset levels 

are related. 

For comparing the GE levels two by two, a 

Scheffe test was conducted regarding initial 

mindset means as schematized in Table 9. 

Based on the Scheffe Table above, it can be 

deduced that the difference between means of 

initial mindset levels for Pre-A1 (p = 0.001), A1 

(p = 0.001) and A2 (p = 0.001) are significant. 

Furthermore, the highest initial mean of 

mindset levels belongs to those with better GE 

that is A2 and above, and the lowest, to those 

with weaker GE levels (i.e., Pre-A1). 

 

Table 8: ANOVA for Primary Mindset Levels Based on Students’ Level of General English (n = 225) 

 
Sum of 
Squares 

df Mean Square F Sig. 

Mindset  
Pre-test 

Between Groups 19531.006 2 9765.503 55.627 .000 

Within Groups 38973.154 222 175.555   

Total 58504.160 224    

 
Table 9: Scheffe Test Results for Comparing Initial levels of Mean Mindset with General English 

Levels (n = 225) 

Mindset 

General English Pre-A1 A1 A2  Mindset Mean 

Pre-A1  --- 0.001** 0.001** 33.62 

A1 0.001**  --- 0.001** 47.67 

A2  0.001** 0.001**  --- 56.01 
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Discussion  

 

The findings of the present study showed that 

the use of gamified interactive content (H5P) in 

the bichronous format of the LMS can have a 

significant effect on improving high school EFL 

learners’ Growth Mindset levels by 39%. This 

result is in line with views of certain scholars, 

who will be referred to below. Moreover, the 

findings were in contrast with views of certain 

other scholars [11, 25] since their research 

studies on the effect of gamification on 

psychological experiences yielded mixed results 

[11, 25]. 

As said above, the asynchronous and 

synchronous modalities of LMS improved 

Growth Mindset of the experimental group 

students in the virtual classes, which were 

concern of this study. The finding is in 

agreement with views of a number of scholars 

[26-28]. 

The contents, which were provided for 

students in both gamified and H5P classes, 

resulted in immediate feedback exchanges, 

which raised the motivational level and 

encouraged them to go on with different 

interactive tasks and activities. This finding is in 

agreement with the belief of Ibrahim et al. [24] 

who believed that the immediate feedback in 

such classes made students motivated and 

encouraged them to get involved in different 

activities.  

Since the only difference between 

experimental and control groups was using 

gamified interactive content for receiving the 

teaching instructions, what the results suggest 

is that through using such content, 

psychological components such as learners’ 

mindset towards learning can be boosted 

positively. The reason why could be the 

motivational affordances provided by the 

gamification, increasing user engagement, 

essentially getting them more involved in this 

gamified learning experienced [41], and the 

students getting into what Gee called the cycle 

of expertise [42].  

If we consider Fogg’s Behaviour Model 

(FBM), this change becomes clearer. FBM 

claimed behaviour to be the result of a 

concurrence of a. motivation, b. ability, and c. 

trigger [42]. In using gamified interactive 

content, the fun, game-like experience 

provided a degree of motivation for the 

students, and the step-by-step format, giving 

feedback and allowing retries, ensured 

students’ ability to go through the lessons due 

to its simplicity. Regarding the trigger, learners’ 

logs showed interesting themes. Some students 

did not seem to need any triggers. Those were 

the ones who generally finished their tasks right 

when they were available. Others generally 

seemed triggered by the fact that they had their 

synchronous session the day after since their 

logs showed them to use the website a day 

before their synchronous session. The 

compilation of these three factors, motivation, 

ability, and trigger could be the reason why the 

students were inclined to use the gamified 

interactive contents and learn better. 

Furthermore, the different levels and the 

progress bar provided learners with a sense of 

achievement and unlike traditional learning, 

learners were able to retry each task and 

activity several times until they managed to get 

their desired score. Moreover, achievement 

probably seemed more attainable for weaker 

students, since they could refer to the taught 

materials during the lesson if they wanted to, in 

order to remember the points taught, which is 

unlike what happens in classes (and the control 

group), since the questions the teacher asks 

during the lesson and the mini-tasks that they 

assign during the class period cannot be paused 

in order for the learner to review the teaching 

instruction they have just received.  
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These features provided by the gamified 

interactive content allowed for a shift away 

from the fixed mindset where the students 

believed they simply do not have the talent and 

intelligence required in order to learn English 

and are incapable of changing that no matter 

how much they try, towards a Growth Mindset. 

The challenge they had to face was not as 

impossible to overcome, failure did not result in 

shame and they were allowed to redeem their 

name by trying again, the situation seemed less 

appalling as the design looks more like a game 

than a serious classroom, and progress was 

visible to them in the forms of the levels and 

progress bars. Suddenly, they were not as 

stupid in English as they once thought. 

As this study focused on blending the 

asynchronous aspect of e-teaching platforms 

with the synchronous one, comparing it to its 

mere synchronous counterpart as the control 

group, the results showed that the bichronous 

use of the LMS in itself might not be effective in 

shifting learners’ mindsets towards a growth 

one unless the features of synchronous and 

asynchronous modalities are used to their best. 

Therefore, it can be deduced that not every 

mode of using technology in its synchronous 

and asynchronous format results in a higher 

Growth Mindset. 

As a subsidiary aim, this study intended to 

discover whether different levels of General 

English (GE) have any relationship with the rate 

of change induced through using gamified and 

H5P interactions on learners’ Growth Mindset 

levels. Comparing the mindset differences 

means between the three groups, the results 

showed a difference between the three levels 

of English investigated in the current study, and 

it was deduced that the Pre-A1 group whose 

proficiency was below their grade level was the 

highest in its mindset differences mean and 

those in the A2 and above group whose 

proficiency was above their grade level, 

experienced the least change. In other words, 

the weaker the students’ level of GE, the higher 

the amount of change in their Mindset type 

towards a growth one. A reason why could be 

the fact that weaker learners had not been 

successful in their English learning previous to 

taking the course, thus forming a fixed mindset 

about their lack of ability, talent and 

intelligence regarding learning English. 

Therefore, after succeeding in learning English 

better, their view on this matter shifted, 

possibly realising they are not without talent, 

but either have not been working hard enough 

or going down the right path. Further affirming 

this point there were some students in the A2 

level with average to high Growth Mindsets, 

who showed almost no difference in their 

mindset levels.  

Another interesting point worth 

mentioning is the lack of change in the fixed 

mindset of a minuscule number of students in 

the A2 and above GE level. An explanation for 

this might be that these students see 

themselves as talented in learning English and 

therefore, progressing in their LMS based 

course did not relate to hardworking for them, 

but was a result of their talent and intelligence. 

This is in line with Dweck’s work [31] since she 

explained that having a fixed mindset is not 

always specific to students’ lack of success in an 

area. 

Lastly, it can also be deduced from the 

results that the highest initial mean of mindset 

levels belongs to those with better GE (i.e., A2 

and above) and the lowest, to those with 

weaker GE levels (i.e., Pre-A1). It can be 

explained that since weaker students had not 

been successful in their English learning and 

their exams before taking the course, they had 

formed a fixed mindset about their lack of 

ability, talent and intelligence regarding 

learning English. However, as mentioned 

hitherto, this was not the case for all the higher 
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GE level students and though the majority of 

these students had high Growth Mindset rates, 

there were those with high fixed mindset rates 

among them, which is due to their belief in their 

innate language-learning talent. 

 

Conclusions 

 

In conclusion, this study found that using 

gamified interactive content in a bichronous 

use of the LMS can indeed have a positive effect 

on increasing learners’ Growth Mindset 

especially for those learners with GE levels 

lower than their grade level. Furthermore, it 

found that learners’ level of GE is related to 

students’ initial rate of mindset, with higher 

levels of GE pertaining to higher initial Growth 

Mindset status.  

This study can provide researchers in the 

field of e-teaching with practical information on 

the benefits of using gamified interactive 

content in using asynchronous and bichronous 

LMS based courses. It can also provide teachers 

with some guideline on how to increase the 

weaker learners’ mindset levels shedding some 

light on the positive effects of the application of 

gamified content such as H5P in e-learning on 

making some changes in the students, their 

learning style, and their psychological 

experiences. It is also noteworthy that not every 

mode of using technology in its synchronous 

and asynchronous format can necessarily 

increase Growth Mindset. 

The results on the relationship between 

students’ level of GE and their initial rates of 

mindset can contribute to the concept of 

growth and fixed mindset, showing a possible 

relationship between learners’ proficiency and 

their mindset levels. Furthermore, the effect of 

using gamified interactive content in e-learning 

on fostering Growth Mindset in learners can 

assist them in growing into more successful 

learners, as well as aid teachers in helping their 

students learn their lessons without necessarily 

being talented in that area. 

Last but not least, this study can help 

policymakers see the effect the application of 

the gamification and H5P plugins has on 

teaching English and can possibly have on other 

subjects, which can result in new curriculums 

for schools, grounded on H5P based teaching 

rather than live teaching using merely web 

conferencing or messenger apps such as Shad 

(as a local Iranian platform). 

In this study, the researchers faced a 

number of limitations, which are hoped will not 

exist for future researchers. One of the 

limitations was limited subjects available for the 

research. The only instrument for collection of 

data in this research was questionnaire. The 

working conditions and some personal 

problems, which avoided the teacher to be fully 

at service of the research should be considered 

other sources of limitation.  
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Background and Objectives: In response to the burgeoning significance of environmental and sustainability 
education, the educational landscape is undergoing rapid transformations, presenting new opportunities for 
foreign language classrooms to assume a distinctive role in exposing learners to the fundamental concepts 
and principles of environmental literacy. Drawing on a newly constructed Ecolinguistic computer-assisted 
language learning (CALL) evaluation scale, this study aims to investigate the implementation of this scale and 
the interplay between language, centering on an Ecolinguistically-based task that illustrates the interaction 
between and among the affordance of technology, the teacher participant's pedagogical considerations and 
their goal of encouraging learner agency in nurturing learners' ecological perspectives, content aspects, and 
competency of environmental knowledge. 
Methods: A sequential explanatory mixed-methods design was adopted to implement a newly constructed 
Ecolinguistic CALL perspective to promote environmental literacy among foreign language learners. Two intact 
classes, including 30 English foreign language learners, were randomly assigned to investigate the 
implementation of the subscales. A paired-sample t-test was applied to analyze the quantitative data. As part 
of implementing the Ecolinguistic scale and qualitative data analysis, the participants were assigned an 
Ecolinguistically technology-based task and were informed about the fundamental concepts of the subscale 
domains of environmental literacy using a technology-mediated task. Thematic analysis was run to gain a more 
robust view of the participants' ecological views. 
Findings: The study findings unveil a notable and affirmative influence on students' ecological perspectives, 
as evidenced by the rigorous quantitative data analysis and the participants' thematic analysis reflections. The 
successful implementation of the Ecolinguistic subscales and the Ecolinguistically-based task significantly 
bolstered learners' ecological perspectives while concurrently enhancing their comprehension of intricate 
ecological concepts. These outcomes substantiate the proposition that integrating Ecolinguistic dimensions 
into technology-mediated pedagogies holds promising potential for cultivating environmental literacy among 
English foreign language learners. 
Conclusions: This research highlights the need to reconceptualize environmental challenges and 
problematizes the traditional positivist framework underlying mainstream linguistic inquiry. It accentuates the 
significance of thoughtfully integrating appropriate technologies into language learning environments to 
enrich students' learning experiences and stimulate motivation that aligns with their individual interests. 
Moreover, the study underscores the importance of employing practical and cost-effective evaluation 
techniques to assess students' environmental literacy. The findings yielded by this research endeavor will 
facilitate and advocate for embracing an eco-dimensional strategy that harmonizes numerous concerns about 
the volatility of the human habitat and the augmentation of the ecosystem's capacities via the integration of 
technical concepts, methodologies, and linguistic analysis techniques. This approach endows us with 
universally applicable to implementing humanitarian endeavors through CALL. It furnishes invaluable 
perspectives that enrich our comprehension of environmental literacy, thereby bolstering the efficacy of 
decision-making processes in enhancing our grasp of transformative endeavors within the realms of 
curriculum design and policy. Several noteworthy limitations warrant consideration. Primarily, the 
investigation failed to acknowledge the potential ramifications of additional constructs on the subscales of 
the Ecolinguistic scale. Secondly, the inquiry into the environmental literacy of the participants surpassed the 
confines of the study's purview. Notwithstanding these limitations, the study's findings and methodologies 
have propelled our comprehension of environmental literacy to new heights. Nonetheless, further measures 
are imperative to bolster curriculum design and policy formulation decision-making processes. The study 
carries substantial implications for pedagogy and academia, encompassing the enhancement of 
environmental literacy among English as a Foreign Language learners and the cultivation of a comprehensive 
approach to language acquisition. Additional research is indispensable to delve into the pedagogical 
preferences of educators, regulate variables, and encompass a more expansive sample size. Educators are 
strongly encouraged to adopt student-centered, transformative pedagogies while simultaneously ensuring 
equitable access to technology-driven resources. A thorough understanding of sociolinguistics and a 
thoughtful consideration of technological affordances also assume pivotal roles in this endeavor. 
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دستخوش    یآموزش های  چشم انداز  دار،یپای طیمح  ستیز یروزافزون آموزش ها تیدر پاسخ به اهم :پیشینه و اهداف

کند تا    یارائه م  یخارج  یدرس زبان ها  یکلاس ها  یرا برا  یدیجد یشررود و فرصررت ها یم  یعیسررر یها  یدگرگون 

بهره  با  پژوهش    نیکنند. ا  اایا  یطیسرت محیسرواد ز  یو اصرول اسراسر  میدر آشرنا کردن زبان آموزان با مااه  زیمتما  ینقشر

، با هدف  در زبان شرناسری زیسرت محیطیوتریزبان به کمک کامپ  یریادگی  یاب یارزشر  توسرعه یافته جدید  اسیاز مقگیری 

  شرناسری زیسرت   بر زبان  یمبتن درسری  فیتکل  کو با تکیه بری  زبان  با  آن  متقابل  ریو تأث  اسیمق  نیا  ی و پیاده سرازیبررسر

معلمان    ی. ملاحظات آموزشرصرورت گرفته اسرت دهد،یم  نرا نشرا  یو فناور  زبان زیسرت شرناختی  نیکه تعامل ب   یشرناخت

  ی هاجنبه  ،زیسرت شرناختی  یهادگاهیدر پرورش د  فراگیرانلیت  عام  های جنبه  قیاز تشرو  هاشررکت کننده و هدف آن

 آن ها را نشان میدهد. یطیمح  ستیدانش زتوانایی  و    ییمحتوا

در زبان    انهیزبان به کمک را  یریادگی  دگاهید  یسرررازادهیپ  یبرا  یمتوال یحیتوضررر یبیترک یقیطرح تحق  کی  :هاروش

کنترل   خارج از طرح  آموزان اتخاذ شرد. دو کلاسزبان  نیدر ب   یطیمح  سرتیارتقاء سرواد ز  یبرا  یطیمح  سرتیز  یشرناسر

  ه ی توز  یها اختصرا  داده شردند. برا اسیخرده مق  یاجرا  یبه بررسر  یبه طور تصرادفدانشروو ی زبان انگلیسری    30شرامل  

و   یطیمح  سرتیز  یزبان شرناسر  یاز اجرا  یاسرتااده شرد. به عنوان بخشر  یزوج یاز آزمون ت یکم  یداده ها  لیو تحل

آموزشرری مبتنی بر مااهیم زیسررت محیطی به کمک    فیتکل  کیکنندگان  به شرررکت ،یایک  یهاداده لیو تحل  هیتوز

ی آگاهی  طیمحسرتیسرواد ز  اسیخرده مق  یهاحوزه  یاسراسر میدر مورد مااه  انیدانشرووی محول شرد که در آن  فناور

  ی از موضرروع لیو تحل  هیتوزی, طیمح  سررتیز  یها  دگاهیتر از دیقو  دگاهیدیک    به دسررت آوردنبرای  همچنین   .یافتند

 به عمل آمد.شرکت کنندگان  

 لیتحل  کماینکه  ،نشرران داد  وویاندانشرر  یطیمحسررتیز  یهادگاهیبر د  یتوجه و مثبتقابل  ریمطالعه تأثنتایج    ها:یافته

خرده   زیآمتیموفق  یاجرا نیز حاکی ازین مسررئله بود.  کنندگانشرررکت  یموضرروع  لیو بازتاب تحل  یکم  یهاداده قیدق

را    انیدانشروو ی  طیمحسرتیز  یهادگاهید  یتوجهبه طور قابل  یسرشرنازبان  محوردر فیو تکل  یطیمحسرتیز  یهااسیمق

کنرد کره ادمرام  یگزاره اثبرات م  نیا  جیداد. نترا  شیافزا  یکیاکولوژ  دهیرچیپ  میاز ماراه  را  هراکرد و همزمران در  آن  تیرتقو

  سرت یز  ادپرورش سرو  یبرا  یا  دوارکنندهیام  ظرفیت یبر فناور  یمبتن یدر آموزش هازبانشرناسری زیسرت محیطی ابعاد  

 است.زبان آموزان    نیدر ب  یطیمح

بیانگر  و   یباشررردم یطیمح  سرررتیز  یهامودد و حل چالش  یسرررازمبرم به ماهوم  ازین   انگریب  قیتحق  نیا  گیری:نتیجه

  ی هایادمام متاکرانه فناور  تیاهم, میباشررد. قاتیتحق  یاصررل  انیجردر   ییسررنت گرا یمثبت و عمل  یچارچوب فلسررا

  ی فرد   قیعلاهمسو با    ,آنان  زهیانگ  و  انیجودانش  یریادگی  اتیتورب   یسازیمن  یرازبان ب فراگیری    یهاطیمناسب در مح

  ی طیمح  زیسررت  سررواد  یاب یارز  یبرا  یعمل  یاب یارزشرر یهاکیتکنکاربرد    تیاهم  بیانگر    مطالعه  نیا  . لذا  ودشرریمشرران  
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  سرتگاه یمربوط به نوسرانات ز  یهایرا که نگران   یبعدسرتیز  یاسرتراتژ  کی  رشیپذ  ،مطالعه  نیانتایج  . جویان میباشرددانش

  , هماهنگی اسرت را  شرناسرو زبان  یشرناسرروش ،یفن میادمام مااه  قیاز طر  سرتمیاکوسر  یهاتیظرف  شیو افزا  یانسران 

  ی هراتلاشجهرت    یجهران   یقرابرل اجرا  یابزارهرا  کردیرو  نیا  لیرو تحل  هیرتوز  یک هرایر. تکنکنردیم  تیرحمراو    لیرتسررره

و   یجهان   یقابل اجرا  یابزارها ،کردیرو  نیا لیو تحل  هیتوز یک هایتکن. دهدیبه ما ارائه  مفناوری    قیبشردوستانه از طر

  سرت یدر  ما از سرواد زتا  کند   یبه ما ارائه  مفناوری    قیبشرردوسرتانه از طر  یهاتلاشدیدگاه های ارزشرمندی را جهت  

در    نیآفرتحول  یهااز تلاش  نما  نشیب   تیما در تقو یریگمیتصرررم  یندهایفرآ  ییکارا  ،وهیدر نت  و  ابدی  شیافزا یطیمح

 در این مطالعه    قابل توجه  تیمحدود  نیچندبررسری    .شرودمی   تیتقو  یگذار  اسرتیو سر  یبرنامه درسر  یطراح  یهاحوزه

زبان شررناسرری زیسررت    یهااسیمقخرده  در را    هاسررازهدیگر    بالقوه  نتایج  نتوانسررت   قیتحق  نی، اابتدادر  اهمیت دارد. 

رفت.  ن فراتر   اتی  شررکت کنندگان از محدوده قلمرو مطالع یطیمح  سرتیدر مورد سرواد ز قیتحق  اً،یکند. ثان   دییتأ محیطی

سوق    یدیجدافق های  به   یطیمح  سرتیاز سرواد زرا    در  ما  ،یشرناسرمطالعه و روش  نیا  یهاافتهی  ها،تیدمحدوعلیرمم 

  ن یضررورت تدو و  یبرنامه درسر  یدر مورد طراح یریگ میتصرم  یندهایفرآ  تیتقو  یبرا  شرتری، اقدامات ب لذاداده اسرت.  

  ش ی دانشگاه دارد که شامل افزا  وآموزش    یبرا  یقابل توجه  کاربردهایمطالعه    نی. اشودیمناسب احساس م  یهااستیس

  ی برا بیشرتری   قاتیزبان اسرت. تحق  یریفراگ  یجامع برا  کردیرو  کیو پرورش دانشروویان    نیدر ب   یطیمح  سرتیسرواد ز

مربیان تشرویق    اسرت.  یو در بر گرفتن حوم نمونه گسرترده تر ضررور  رهایمتغ  میتنظ  ان،یمرب   یآموزشر  حاتیترج  یبررسر

و همچنین به منظور اطمینان از دسررترسرری عادبنه به  اتخاذ کنند و نوآورانه را    محور  های دانشررووشرروند تا آموزشمی

 منابع فناوری، تلاش نمایند.  

Introduction  

 

In recent years, there has been a surge of 

interest in incorporating computer-assisted 

language learning (CALL) programs to bolster 

learners' environmental literacy [1],[2],[3]. As 

an overarching domain of applied linguistics, 

CALL can be situated at the confluence of 

various academic disciplines [4]. In a parallel 

fashion, the interplay between language and 

communication has assumed a pivotal role in 

the realms of Linguistics and Language 

Education, constituting a salient domain of 

scrutiny that furnishes illuminating perspectives 

and direction for practical pedagogical 

approaches [5]. Linguistics, as a dynamic 

scientific field, adapts itself to the new systemic 

reality of ecology. This perspective can be split 

into dual variations; the initial postulates a clear 

demarcation between language and 

environment, whereas the latter presupposes 

their function as a complex system comprising 

interconnected entities [6]. 

As the field of Linguistics has progressed to 

a point, it no longer requires coddling from the 

sophistication and lucidity of information 

derived from reality. Rather, it actively seeks 

out novel methodologies to delve into the 

"actual" reality. As Larsen-Freeman posits, "this 

ecological orientation paves the way for the 

future" [7, p. 110], indicating that an ecological 

perspective in language teaching involves 

recognizing that learning is meaningful when 

students are instructed to embrace and 

encounter the language reality through 

pedagogical processes, affordances, and 

ecological artifacts. Seen in this way, learning a 

language entails undergoing a process of 

development that transforms human agency 

into fully functional agents with distinct 

characteristics. 

Correspondingly, Ecolinguistics as a subfield 

of linguistics delves into the intricate 

relationship between language and the 

environment and opens up a novel trajectory in 

linguistics to extend the human vision of 

language and life [8]. From this angle, the study 

may further call for deeper assumptions of 

interdisciplinary domains, including CALL 

pedagogy, through theoretical, empirical, or 

experiential means. In light of this, it can be 

posited that the fundamental assumptions 

inherent in linguistic practices have the 

potential to shape one's attitudes and 
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behaviors toward the natural ecology as they 

reflect on the natural world and indicate that 

the field did not arise from a single investigation 

but evolved in collaboration with external 

aspects of the environment and animal world 

[9]. Furthermore, integrating Ecolinguistic 

facets into CALL-based pedagogies may 

challenge instructors to commit themselves to 

this new educational vision and redefine their 

views of teaching practices.  

The rapidly escalating deterioration of our 

natural environment has necessitated a critical 

reassessment of the positivist framework that 

has traditionally underpinned mainstream 

linguistic inquiry. Steffensen and Fill [10] argue 

that the conventional notion of science as a 

linear progression towards greater 

understanding, improved methodologies, and 

societal advancement warrants scrutiny. 

Henceforth, Ecolinguistics, driven by an 

unwavering commitment to ecological and 

dialectical epistemologies, harbors profound 

theoretical and practical implications for 

concerted endeavors of humanity in tackling 

the increasingly dire state of global ecological 

crises. 

Conversely, trends in CALL roughly parallel 

those in other areas of applied linguistics. In 

contemporary education, it is incumbent upon 

teachers to assume the responsibility of 

steering the use of classroom technology 

toward positive outcomes. To this end, they 

must deliberate on how to seamlessly integrate 

technology into daily classroom activities to 

enhance learning experiences, foster 

motivation, and align with the personal 

interests of students [11],[12]. Of particular 

significance is the imperative to meticulously 

discern and select apt technologies that 

effectively fulfill precise educational aims, while 

concurrently assessing the methodologies 

employed by educators within their unique 

teaching contexts [13]. 

Apropos of the stance elaborated above, 

this study aimed to elucidate how the 

developed Ecolinguistic CALL Evaluation scale 

(ECES) can be implemented, thereby 

showcasing the extent to which the language 

users and learners can act as ‘social agents’ to 

engage with sociopolitical, cultural and 

biological tenets of environmental literacy 

within the mesh of ecological trail. In the 

current investigation, the ECES valence 

constructs were delved deeper to be developed 

by the researcher to assist in procuring 

information regarding students' environmental 

literacy, Eco-literacy, and the substance of 

ecological knowledge to scrutinize the role of 

natural ecology in shaping solutions to resolve 

environmental issues in education. 

Implementing Ecolinguistically CALL-oriented 

tenets can potentially augment the 

fundamental environmental literacy of English 

foreign language (EFL) learners at its core, 

thereby advancing their overall comprehension 

of ecological concepts and principles. The 

constructs played a prominent role since they 

assisted learners in using their individual skills 

and competencies to reach an objective. Prior 

to delving into the methodological design, it is 

imperative to take a brief retrospective look at 

the theoretical underpinnings of the study. 

 

Review of the Related Literature  

 

Theoretical Framework 

The theoretical framework of this study draws 

upon and is inspired by several prominent 

theories in the field. These theories include 

Bronfenbrenner's Ecological Systems Theory 

[14], Chaos and Complexity Theory [15], and 

Van Lier's [16] work. Bronfenbrenner's 

Ecological Systems Theory provides a 

conceptual framework that recognizes the 

dynamic interaction between individuals and 

their environmental contexts, highlighting the 
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influence of various systems at different levels 

(e.g., microsystem, mesosystem, exosystem, 

macrosystem). Chaos and Complexity Theory 

emphasizes language learning processes' 

complex, interconnected nature, 

acknowledging the non-linear and 

unpredictable dynamics that emerge in 

educational contexts. Complex Adaptive 

Systems Theory further contributes to this 

framework by emphasizing the adaptive nature 

of language learning systems, where learners 

and their Environment co-evolve and mutually 

influence each other. Non-linear Dynamic 

Systems Theory acknowledges the dynamic and 

non-linear nature of language learning, 

emphasizing the emergence of patterns and 

behaviors that are not easily predictable or 

explainable through linear cause-effect 

relationships. Lastly, Van Lier's work provides 

insights into the ecological dimensions of 

language learning, highlighting the reciprocal 

relationship between learners and their social 

and cultural contexts. By incorporating these 

theoretical perspectives, the present study aims 

to provide a comprehensive understanding of 

how implementing Ecological Complexity in 

Environmental Contexts and its subscales can 

influence the ecological perspectives of EFL 

learners. In so doing, the study seeks to explore 

practical and cost-effective evaluation methods 

for assessing students' Environmental Literacy. 

In the grand scheme, this theoretical 

framework provides a rich foundation for 

investigating the complex and dynamic nature 

of language learning in environmental contexts 

and contributes to the broader field of language 

education and ecological perspectives. 

 

Ecolinguistic Turns  

Considering the genesis of Ecolinguistics, it is 

imperative to examine both ecological and 

linguistic issues. Nevertheless, Ecolinguistic 

scholars have proffered numerous pivotal 

conceptualizations that have been regarded as 

crucial [17], environmentally significant [18] 

and ecologically centered [19],[20],[21], 

epistemologically-oriented [8], as well as 

scientifically informed [22]. Our investigation 

concentrated on the environmental facet 

Steffensen and Fill [10] designated as the critical 

turn within the Ecolinguistic paradigm, seeking 

to comprehend the intricacies inherent in the 

language and the simultaneous endeavors to 

transcend the confines of academic circles, 

aiming to heighten awareness regarding the 

inextricable interplay between linguistic 

practices and the ecological perils we face. It 

references the need for a reconceptualization 

of environmental problems and the nature-

culture dichotomy. 

 

Anthropocentrism  

The human dimension of Ecolinguistics can be 

comprehended in terms of the subjects of 

Ecolinguistic inquiry and the Ecolinguists 

themselves as researchers and observers. 

Firstly, human activities have a double-edged 

role in the ecology of the Earth, with 

devastating impacts in the Anthropocene era. 

Secondly, as Halliday [17] recognized, linguists 

possess the capacity to account for ecological 

issues and, in so doing, ecologize human 

behavior. 

 

Environmental Literacy  

Environmental education has undergone a 

diverse and multi-dimensional transformation 

since the inception of the Tbilisi Conference, 

which laid the groundwork for environmental 

literacy (EL), highlighting the process of 

augmenting individuals' comprehension, 

consciousness, abilities, and dedication to 

tackle environmental predicaments [23]. As a 

Comprehensively instrumental approach, 

environmental education recognizes the 

importance   of   knowledge   acquisition,    skill  
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development, and fostering attitudes necessary 

for responsible environmental stewardship 

through which Environmental literacy can be 

developed [24],[25]. EL is often viewed as a 

continuum ranging from limited awareness and 

basic knowledge of the Environment to a more 

thorough understanding of the interactions 

between social and natural systems, along with 

the ability to communicate and take action 

effectively [26]. The continuum also includes 

deeper levels of environmental literacy, such as 

the composite framework created by the North 

American Association for Environmental 

Education (NAAEE) for the National 

Environmental Education Guidelines Project, 

which explicitly incorporated socio-political 

foundations, the functional knowledge that 

transcends specific domains, insight into the 

cultural and social roles of the natural world, 

and the critical capacity to analyze 

environmental and societal issues that 

challenge prevailing norms and ideologies. 

Linguists operate within the academic and 

professional spheres to advance the field of 

linguistics, and they also play a crucial part in 

maintaining the ecosystem to ensure global 

well-being in tandem with life sustainability 

[10]. 

Of equal significance, a multitude of 

principles possess the capacity to augment the 

outcomes pertaining to environmental literacy 

in online programs. These principles encompass 

the interconnections between social-ecological 

domains, the pertinence and applicability of the 

content, the facilitation of social interactions, 

role models, the cultivation of autonomy, active 

engagement of learners, the introduction of 

challenging tasks, the utilization of diverse 

modalities, the adoption of a positive framing 

approach, adequate preparation, the provision 

of constructive feedback, and the 

encouragement of reflective practices [27]. 

Furthermore, a significant corpus of 

research has been undertaken on 

environmental knowledge, attitudes, and 

actions among primary and secondary school 

populations, higher education, and the general 

population worldwide. The bulk of the studies 

utilized quantitative methods for data 

collection (e.g., [28],[29],[30],[31],[32] to name 

a few. However, given the predominantly 

quantitative nature of these studies, it is 

plausible that more appropriate sampling 

techniques, context-sensitive research 

instruments, and advanced statistical analyses 

could have yielded more robust statistical 

findings. Most studies reported a positive 

attitude towards the Environment, with varying 

levels of environmental knowledge. 

Nevertheless, a comprehensive inventory of 

socio-ecological concepts tailored explicitly for 

the environmental literacy domain has yet to be 

examined. 

Ecological principles and other tenets 

derived from natural sciences served as 

fundamental pillars underpinning 

environmental education and examining 

ecological challenges. In a similar vein, concepts 

originating from the social sciences assume a 

crucial role in this endeavor. Regardless of the 

volume of ecological knowledge pertinent to a 

particular issue or the proposed resolution, the 

intricate mechanics of decision-making unfold 

within the domain of the social sciences. As 

Hungerford and Peyton [33] aptly noted, it is in 

the realm of the social sciences where the 

pragmatic intricacies of decision-making find 

their home, transcending the mere influence of 

ecological knowledge on the problem at hand 

or its prospective solution. 

Given the paramount importance of 

environmental literacy and the socio-pragmatic 

domain of environmental literacy, it is 

imperative to recognize the significance of 

sociopolitical underpinnings as part of the 
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cognitive element of environmental literacy 

[34] to analyze and assess environmental issues 

and potential technological means. 

This evaluation aimed to assess students' 

application of environmental knowledge and 

competencies in practical, real-world settings. 

Such assessments contribute to a holistic 

comprehension of students' environmental 

literacy and offer valuable insights for devising 

educational strategies that foster sustainable 

behaviors and informed decision-making. 

This paper highlights the importance of 

assessing ECES subscales and the limited 

availability of data on the current status of 

ecological perspectives in CALL-oriented 

settings. Due to the emerging threats of 

environmental destruction caused by 

technological breakthroughs and the dearth of 

a comprehensive outline or inventory of social-

ecological concepts tailored explicitly for 

environmental education, scholars are urged to 

work with their peer linguists to challenge 

language in the context of society and ecology 

and to address environmental problems 

through education. By delving further into the 

role of the researcher-observer, it can better be 

realized how linguists contribute to the field of 

environmental literacy. Examining the 

perspectives and experiences of Ecolinguists as 

they engage with ecological phenomena can 

enrich our comprehension of the complex 

relationship between language, humans, and 

the environment. This deeper exploration 

elucidates the interconnectedness between 

anthropocentrism, environmental literacy, and 

the imperative to cultivate sustainable 

behaviors and informed decision-making. By 

integrating these theoretical perspectives and 

in order to address the gaps in this study, the 

following research questions were formulated:  

Q1. Does implementing the Ecolinguistically 

CALL-based task affect the ecological 

perspectives of EFL learners? 

Q2. How can evaluating students' EL, 

particularly their practices in problem 

identification, analysis, and assessment of 

possible environmental technology-mediated 

task responses, be conducted practically and 

affordably? 

 

Method 
 

Participants 

Adopting purposive sampling procedures, 

several stakeholders (i.e., students and 

academics) in Iran were surveyed in Iran to yield 

their responses to some of the administered 

subscale constructs representing the socio-

ecological view of environmental literacy. The 

participants comprised 30 male and female 

students of undergraduate English major 

students and academics. Fifteen learners were 

assigned to the experimental group and 15 to 

the control group. The group's ages ranged 

from 20 to 35 (M=24.87, SD= 3.421). The 

participating EFL learners took a two-credit 

audio and visual translation course as part of 

their bachelor's program. The second segment 

of the participants comprised six experts from 

academia. Homogeneous sampling for this 

subgroup of participants was employed to 

ensure their homogeneity and interest in the 

phenomena of interest. They comprised two 

males specialized in environmental science 

education, one in mathematics and one doing a 

degree in engineering, and two female 

educators in applied linguistics (M=37.50, 

SD=3.146), including the researcher. The 

experts were also members of the Society for 

the Prevention of Cruelty to Animals (S.P.C.) and 

a Non-Governmental Organization), (NGO), the 

largest advocacy organization for animal rights 

and the Environment in Iran, which provided us 

with qualitative data and exclusive access to 

mentorship opportunities on several 

dimensions of biologics to approach our query 
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from an environmental lens to reach a full-

spectrum view. 

 

Instruments 

ECES Subscales 

As the study is mainly grounded on assumptions 

and interpretive and methodological 

approaches of Complex dynamic systems 

theory (CDST), the ECES, a newly constructed 

survey-based design instrument developed by 

Hosseini et al. [35], served as a guiding 

framework and a cost-effective, reliable 

instrument in line with these premises. The 

instrument used in the study was a researcher-

made novel questionnaire with 46 questions, of 

which 11 items were picked to obtain data on 

students' environmental literacy, Eco-literacy, 

content aspects, and competency of ecological 

knowledge. The ECES presented a validated 

evaluation tool with an acceptable reliability 

index of .862. to measure ideological, 

sociological, and biological dimensions with 14 

constructs and 46 items defined by the 

researchers. The ECES was further broken down 

into distinct subscales honing in on 

environmental literacy measurement essential 

to investigate the contribution of natural 

ecology in CALL-oriented settings. 

 

YouTube Documentary 

A CALL-mediated task (an original supplemental 

CALL environmental literacy material sample) 

from a YouTube documentary, [36] ‘Fighting 

Fire with Fire: Can Fire Positively Impact an 

Ecosystem?’ contributed as an affordance to 

direct the teachers' strategies to reach the 

study's goal. As Ecolinguistics seeks to create 

linguistic theories that include human beings as 

an integral part of the larger ecosystems upon 

which all life depends, it was hoped to 

demonstrate how language can be applied to 

resolve pressing ecological issues such as 

biodiversity loss and environmental injustice.  

Interview  

As previously stated, a quasi-experimental 

pretest-posttest research design was utilized, 

wherein qualitative data collections were 

conducted to complement and further explicate 

the findings. Additionally, several methods 

were utilized to collect qualitative data, 

including semi-structured interviews, the think-

aloud protocol, the co-discovery method, and 

the self-reporting log method. The semi-

structured interviews were conducted both on-

site and via telephone for 10-15 minutes, with 

questions collaboratively constructed by a 

group of specialists in the field and pilot-tested 

prior to data collection. (See Appendix A for the 

list of questions).  

The interview protocol was reviewed by a 

panel of experts and external reviewers to 

ensure validity and reliability. Inter-rater 

reliability checks were performed for 

consistency in coding and analysis. After testing, 

the logs were collected and analyzed. The 

interviews focused on key questions of ECES 

subscale items in English, and participants were 

provided with printouts of their responses and 

asked to explain their rationale. The study 

terminated the interviews when saturation was 

reached regarding research inquiries, and 

substantially no more forthcoming information 

was provided. These methods were chosen for 

their ability to provide substantial qualitative 

data while ensuring validity and reliability. 

The think-aloud protocol, a standard 

method, provided a significant amount of 

qualitative data and was utilized on the grounds 

of its accessibility. During this process, 

participants were instructed to articulate their 

thoughts out loud as they carried out the 

designated tasks. Their verbal expressions and 
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corresponding actions were documented for 

later analysis. Concurrently, the co-discovery 

method, which involves collaborative work 

among students on a prescribed task, was also 

employed. The participants' interactions were 

observed, and they were encouraged to 

vocalize their thoughts and interactions during 

the task, subsequently documenting and 

analyzing their recorded statements. Moreover, 

the self-reporting log method, which required 

participants to maintain a journal to record 

their actions and thoughts while performing the 

tasks, was found to be very useful for 

individuals with limited oral proficiency in 

English. After testing, the logs were collected, 

and the written data were examined. 

 

Procedures  

In this study, an intervention was employed to 

examine the impact of an Ecolinguistically CALL-

based task and the ECES subscale dimensions 

on the ecological perspectives of EFL learners. 

Two intact classes were selected, and a CALL-

mediated task from a YouTube documentary 

was selected within which the biological, 

sociopolitical, and cultural tenets pertinent to 

the ECES were identified and elucidated. The 

task was completed in eight 20-minute 

sessions, where the learners were also engaged 

with multiple controlled burn scenarios and 

probed into the reasons for intentional and 

prescribed forest wildfires in Iran. The study 

utilized the five E models (engage, explore, 

explain, elaborate, and evaluate) to design the 

supplementary activity and evaluated the 

effectiveness of the subscales in task fulfillment 

and their potential to promote environmental 

literacy in a CALL-specific setting. Prior to the 

intervention, a pretest was administered to 

assess participants' ecological perspectives, 

content aspects, and competency of ecological 

knowledge. During the implementation phase 

and further to quantitative data collection 

analyses, participants were informed about the 

fundamental concepts of the environment to 

foster a robust understanding of environmental 

literacy domains. Quantitative data obtained 

from the ECES were analyzed using a paired-

sample t-test to measure the effectiveness of 

the intervention. 

Additionally, thematic analysis was run 

through reflective analyses of participants' 

responses, aiming to gain deeper insights into 

their ecological perspectives. Moreover, the 

audio and pdf files of the participants’ reflective 

insights were received via social media 

platforms and further listened to, analyzed, and 

transcribed by the researcher to gain a 

retrospective reflection of their experience. 

While qualitative work is not designed to 

provide generalizable statistics regarding 

trends, it may lay the groundwork for 

subsequent quantitative research, which we 

cover in further depth below. Alternatively, this 

investigation phase aimed to use a CALL-centric 

task to shed light on the contextualized and 

interrelated ECES subscales that influence 

students' environmental literacy, decision-

making, and adoption of interventions. 

 

Design  

A sequential explanatory mixed methods design 

was adopted in this study. Subsequent to 

collecting the quantitative data, the researchers 

sought to explain findings from the quantitative 

assessment by conducting and analyzing 

qualitative data, usually from a smaller number 

of subjects. As the researchers had access to 

quantitative instrument design for measuring 

the constructs of interest, they returned to the 

participants for the second round of qualitative 

data collection to synthesize the findings. 
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Results and Finding 

 

The Quantitative Analysis 

The quantitative portion of this study is focused 

on descriptive-inferential statistics. To compare 

the experimental group's means, a paired-

sample t-test was run on the pretest and 

posttest of environmental literacy to probe the 

null hypothesis. Besides, Cronbach's alpha 

reliability indices were employed for the pretest 

and posttest of the ecological perspective, and 

the sample means of the two tests were 

compared. Later, a descriptive technique was 

used in qualitative analysis to examine the data 

obtained through reflective journals and 

interviews. 

In order to investigate the research 

question, "Does the implementation of the 

Ecolinguistically CALL-based task influence the 

ecological perspectives of EFL learners?” and as 

part of the quantitative evaluation, the 

essential subscale dimensions in alignment with 

the environmental literacy facets extracted 

from the ECES subscales were measured. This 

online assessment included measures of 

People, Places, and Environment, Ecolinguistics 

and Ecojustice behavior, Multimodal Interactive 

Learning, and Ecological Discourse Analysis. 

Besides, the effect of the ECES constructs and 

its subscales was determined on the 

environmental literacy of EFL learners using 

semi-structured interviews and a technology-

mediated task. The research question was 

analyzed through a Paired-sample t-test, which 

assumes the normality of the data. As 

represented in Table 1, the ratios of skewness 

and kurtosis over their respective standard 

errors were within the ranges of ±1.96; thus, it 

was concluded that the present data did not 

show any significant deviation from normality.  
 

Table 1: Cronbach's Alpha Reliability Coefficient 

for Ecological Perspective 

 Cronbach's Alpha N of Items 

Pretest .892 11 

Posttest .894 11 

 

The Ecological Perspective was measured 

through 11 items. Table 2 displays the results of 

Cronbach's alpha reliability coefficients of the 

pretest and posttest measures of the Ecological 

Perspective. The two tests enjoyed reliability 

indices of .892 and .894.  

George and Mallery [39] have caution ed 

that there is no universally accepted criterion 

for what constitutes an acceptable alpha value. 

They note that a rule of thumb that can be 

applied to most situations is that an alpha value 

of >.9 is excellent, >.8 is good, >.7 is acceptable, 

>.6 is questionable, >.5 is poor, and <.5 is 

unacceptable. Based on these criteria, it can be 

concluded that the pretest and posttest 

measures of the Ecological Perspective 

exhibited good reliability indices, with values of 

at least .80. This indicates that the measures 

were internally consistent and can be 

considered reliable for assessing the construct 

of interest.

 

Table 2: Normality Indices for Skewness and Kurtosis coefficients of the sample 

 
N Skewness Kurtosis Ratios 

Statistic Statistic Std. Error Statistic Std. Error Skewness Kurtosis 

Pretest 30 .191 .427 -.941 .833 0.45 -1.13 

Posttest 30 -.112 .427 -.769 .833 -0.26 -0.92 

 



177                                                                                                                                                    Tech. of Edu. J. 18(1): 167-190, Winter  2024 

A paired-sample t-test was conducted to 

compare the experimental group's pretest and 

posttest measures of ecological literacy. The 

results showed that the posttest mean score (M 

= 29.43, SD = 8.14) was significantly higher than 

the pretest (M = 20.47, SD = 7.28). This suggests 

that the ECES effectively increased participants' 

ecological literacy. The findings, reported in 

Table 3, indicated a significant difference 

between the pretest and posttest scores               

[t (29) = 14.03, p < .05, r = .983], with a large 

effect size. As a result, the null hypothesis 

stating that the intervention had no significant 

effect on ecological perspectives was rejected. 

 
The Qualitative Analysis  

Thematic analysis 

The qualitative data from the semi-structured 

interviews and the practices were assessed, 

while the student's responses regarding their 

emergent environmental issues were analyzed. 

To this end, a set of a priori codes was assigned 

to segments of texts. Open thematic coding was 

employed as excerpts were collated for the sake 

of codification and identification of the 

overarching themes. (e.g., prescribed fire, 

wildfire, human-ignited fires, & fire 

management strategies). Various standards 

were employed as guides while the data was 

thematized. First, the nexus between the 

subscale criteria and Eco-literacy components 

was identified. Second, we sought how the 

pertinent ECES subscales contributed to the 

students' EL in the task practice. 

 

Considering this theoretical stance, the 

data was coded in two distinct ways: 

inductively, based on the emerging themes, and 

deductively, using the study's theoretical 

underpinnings. For example, when a code from 

the dataset was relevant to how the fire had 

contributed to the role of climate and climate-

fuel interactions, it was coded as ‘Climate-

Vegetation Feedback’ as related to 

Environmental knowledge and cognitive 

element of EL. This coding procedure was done 

to reach themes across the data. After 

reviewing the dataset, the themes were 

aggregated, condensed, and applied to 

previous and subsequent transcripts. Clusters 

of interrelated subthemes were identified 

through axial coding. The generated codes in 

each cluster were then used to label each 

cluster. Contextual factors were also coded 

based on the task, inductively building 

subthemes (e.g., Political dynamics 

mismanagement, incentives, local/ tribal 

politics, biophysical conditions, climate change, 

and health) as the data was analyzed. The 

coding approach allowed the researchers to 

analyze and organize data related to our 

inquiry, with themes informed by the 

theoretical literature while identifying 

emergent themes that may not have been 

anticipated. Later, the three steps of open 

coding, axial coding, and labeling were tested 

for interrater reliability [37]. Therefore, the 

dataset was reviewed and cross-checked by one 

of the researchers and an environmental expert 

[38] to verify the analyses and resolve the 

existing discrepancies. 
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Table 3: Paired-sample t-test for Pretest and Posttest of Ecological Perspective 

   
Paired Differences 

   

 Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  T df  Sig. 

(2-tailed) 

  Lower upper    

8.967 .639 7.660 10.273 14.038 29    .000 

 

Then, the researchers got engaged in the 

discussion of the data and its analysis to (1) gain 

a better grasp of the analysis procedure; (2) 

discuss the coding process to refine, cross-

reference, and compare the codes and their 

associated categories; (3) increase the reliability 

of the analysis through peer discussion and the 

development of clearly-defined categories; and 

(4) rule out the possibility that the study did not 

satisfy its theoretical foundations (i.e., the three 

components of knowledge, dispositions, and 

competencies). The studies surrounding EL 

components were finalized, and the CALL-

oriented assignment was completed after the 

codes and categories were refined, the data 

was member-checked, and the interviews were 

integrated and compared to reach a consensus 

on the emerging themes. 

 

Thematic Analysis Findings 

Table 4 presents the data's overarching codes, 

themes, and sample extracts across the given 

task regarding knowledge, dispositions, and 

competency. 
 

Data Sources 

Using the criteria in Table 4, the gathered 

evidence (i.e., interviews, questionnaire items, 

and the discussions from the watched video) 

and several interview questions were      

gleaned.  As was  explained  below,  knowledge,  

dispositions, and competencies were used in 

parallel with [40],[41],[42],[26] as coding 

categories, with each representing an essential 

part of EL. It was illustrated how environmental 

particularities and their subcomponents 

exerted power sources on the students' EL 

across various stages as we navigated the 

vodcast, preceding or following the task. 

Knowledge of how to effectively address 

environmental issues is what made up the bulk 

of environmental literacy content domains, 

knowledge of the physical and ecological 

systems, the environmental concerns, the 

sociopolitical domain, and the methods for 

resolving these issues. Figure 1 illustrates the 

induced elements of the Environmental literacy 

framework. Students, educators, and activists 

revealed their positive and negative 

perceptions of the subscales in a CALL-

mediated task, which functioned as a robust 

tool shaping their knowledge, dispositions, and 

competencies. 

 
Insights from the Reflections 

Based on the induced data, the participants 

initially had nebulous views about the efficacy 

of controlled burns, but after participating in 

structured and communicative discussions, 

they valued the task discussions related to 

environmental issues in a biodiversity context. 
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Table 4: Codes, Themes, and Sample Extracts 

Themes Subthemes Examples 

Prescribed fire 
(Humans 

contribute to 
altering fire 

regimes and are 
impacted by 

them) 

Fire and above-ground 
biodiversity 

Fire-vegetation feedbacks 

Example: Neda 
Well, I reckon many species need fire to 
propagate; most invasive species suffer significant 
declines in the aftermath of a fire, opening the 
door for native ones to reclaim their territory. 
It also leads to the health of plants and can 
influence their regrowth, reproduction, and 
germination. 

Fire Effects on below-ground 
ecology 

Example: Amir Hossein 
On the bright side, I suppose fire enriches the soil 
quality by nurturing the recycling of nutrients or 
slowing the growth of weedy plants that might 
otherwise smother newly planted seedlings. On 
the dark side, it leads to erosion and 
sedimentation, and some animals/plants may 
unintendedly be killed/injured. 

Fire Effects on soil physical, 
chemical, and biological 

properties 
Ecological consequences of 

temporal and 
spatial variation in soil 

properties influenced by fire 

Climate-vegetation feedbacks 
The Role of Climate and 
climate-fuel Interactions 

Example: Alireza 
To my mind, increasing fire activity can reduce 
ecosystem carbon dioxide storage globally. Fire-
induced 
vegetation change can alter regional climate. 
Aerosols emitted during fire combustion could 
also significantly impact regional and global 
climate. 

Wildfire 

Burns 
Climate change and health 

Mercury and health 
Mental health 

Example Kimia: 
Wildfires have a pernicious effect on mental 
health and psychosocial well-being. PM2. 5-
minute toxic particle matter is found in high 
concentrations in the smoke, which may even be 
absorbed through the epidermis. Particles 
breathed go far into the lung tissue. Strokes, 
asthma, and heart attacks result from any of them. 
The current research also confirms that tiny 
particles lodge easily into the brain. 

Human-Ignited 
fires 

Local/Tribal 

Example: Mohsen 
I think most forest fires are human-ignited. Either 
unintentionally or deliberately (Tribal conflicts). 
The sun is concentrated on a dry fuel patch by 
various sources, including cigarettes, campfires, 
burning trash, military ammunition, and even a 
discarded glass bottle laid by humans. 

Fire management 
strategies 

Political Dynamics 
Mismanagement 

Example: Afsoon 
My view on the matter is that some of the root 
reasons for the biased decision-making amid 
emergency response typically involve general 
decision biases, leadership and team dynamics, 
lack of equipment, and variations in perspectives 
between top executives and incident 
management teams, leading collectively to severe 
damage to the Environment. 
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Fig. 1: Induced Elements of Environmental Literacy Framework 

 

The students expressed their perceptions about 

the causes of human-caused wildfires, fire 

management strategies, and the role of risk 

management in wildfire response, underscoring 

the importance of balancing different variables 

and developing risk-informed, strategic 

innovations to aid decision-makers during 

wildfire event response. To their knowledge, 

effective risk management requires an 

analytical and preventative strategy considering 

contextual variability, uncertainty, and the best 

available data for decision-making.  

The received data provided a 

comprehensive analysis of the impact of fire on 

biodiversity, ecology, and climate change. One 

of the key themes was prescribed fire, which 

explored how human contributions to altering 

fire regimes impact biodiversity and vegetation 

feedback. While fire can benefit plant health 

and open the door for native species to reclaim 

their territory, it can also lead to unintended 

animal/plant deaths, injuries, and erosion. 

Another important subtheme was the impact of 

fire on below-ground ecology and soil 

properties, where the fire could enrich soil 

quality by nurturing nutrient recycling but also 

lead to sedimentation and the slowing of plant 

growth. Climate-vegetation feedback was 

another critical subtheme, with Alireza, a 

participant, suggesting that increasing fire 

activity can reduce ecosystem carbon dioxide 

storage globally and alter regional climate. 

Additionally, wildfires have a pernicious 

effect on mental health and psychosocial well-

being due to high concentrations of particulate 

matter (PM2). Five-minute toxic particle matter 
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in the smoke can lead to strokes, asthma, and 

heart attacks. Moreover, the presented data 

examined human-ignited fires and their impact 

on biodiversity, ecology, and climate change, 

with Mohsen suggesting that most forest fires 

are human-ignited, unintentionally or 

deliberately, due to tribal conflicts. Finally, the 

data discussed fire management strategies and 

the political dynamics involved in 

mismanagement, where biased decision-

making during emergency response can lead to 

severe damage to the environment due to 

general decision biases, leadership and team 

dynamics, lack of equipment, and variations in 

perspectives between top executives and 

incident management teams. Overall, the 

analysis underscored the complexity and 

multifaceted nature of fire's impact on the 

environment, with both positive and negative 

consequences. It highlighted the importance of 

understanding the ecological consequences of 

fire and the need for effective fire management 

strategies to minimize its adverse effects. 

Furthermore, the data emphasized the critical 

role of human behavior in shaping fire regimes 

and the need for greater awareness and 

responsibility to mitigate its impact on 

biodiversity, ecology, and climate change.  

Based on the induced data of the second 

part of the study drawn from the thematic 

analysis [43] and to address the second 

research question of the EFL students, 

educators, and activists in the identification of 

issues and strategies in an environmental 

scenario within the CALL-oriented setting, four 

overarching themes emerged: (1) There is a 

limit to how far individual actions may go 

toward solving environmental issues, as 

environmental issues are intricate. 2) The 

preconceived notions about sociopolitical and 

cultural beliefs that create roadblocks to 

implementing systemic changes in 

environments and resources at the local, 

regional, and global levels. 3) The role of digital 

technology in fostering environmental literacy, 

and finally, 4) Challenging Anthropocentrism 

through Multimedia Resources. Table 5 

summarizes the two overarching themes and 

example extracts induced from the participants.

 
Table 5: Overarching themes addressing the functional, cultural, and critical perceptions of participants 

toward environmental literacy 

Themes Description Level Example 

Limitations of 
Individual Actions 

Environmental issues are 
complex and 

multifaceted, and while 
individual actions can 

make a difference, they 
have limitations in terms 

of solving more 
significant environmental 

problems. 

Functional 

Original text: 
Azadeh: Collectively speaking, human 
assemblies, or governments, are now 
engaged in activities 
that will impact the interconnected web of 
life that we refer to as the "environment." As 
politics influence the disposition of 
governments and how those governments 
may and will affect the Environment, it is 
essential for all human beings in the world to 
voluntarily 
persuade governments to secure a future 
that includes a healthy environment 
responsibly. 
 

Sociopolitical and 
Cultural Roadblocks 

Preconceived notions 
about social, political, 

Cultural and 
Critical 

Original text: Saman: Personally, I do not feel 
very optimistic as I think these efforts and 
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Themes Description Level Example 

and cultural beliefs can 
act as barriers to 

implementing systemic 
changes in environments 

and resources at the 
local, regional, and global 

levels. 

footprints can hardly amount to a drop in the 
ocean. It is hard to make a giant impact 
without top-down systemic 
changes. The time for action is dire. We are 
deep into an irreversible trend of 
environmental disasters, and the officials just 
blamed the collective irreversible changes, 
and by this, they have concluded that the 
issue is already closed to debate. For them, 
including activism and support in the 
curriculum is futile and unnecessary. 

Challenging 
Anthropocentrism 

through Multimedia 
Resources 

 
 
 
 
 
 
 
 
 
 

The role of digital 
technology in 

fostering 
environmental 

literacy. 

The negative impact of 
anthropocentrism on the 
environment, including 

the devaluation and 
demeaning of nature and 

the belief in human 
domination over 

creation. 
 
 
 
 
 
 

Raising ecological 
awareness and 

encouraging action 
towards environmental 

sustainability. 

Critical 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Functional 

Original text: Amin: I feel our Environment is 
an intricate web. Nothing exists in a vacuum. 
Yet, people behave as if our actions have no 
consequences and are not separated from 
the web of life. Until 
humanity can curb its numbers and give up 
anthropocentrism and its negative impacts 
on the Environment, we will have 
environmental problems. Therefore, using 
digital platforms could widen the reach and 
scope of teaching and Learning. 
 
Original text: Banafshe: 
From its onset, social media has served as a 
platform for the EFL teaching community, 
activists, and every layman to raise their 
voices and concerns on environmental issues 
over and above the hazards of 
anthropocentrism on the social landscape. 
Images, videos, games, memes, and 
campaign commercials detailing simple steps 
that anybody 
Can do to make the world a cleaner and 
greener place is multimedia sources. Videos 
showing the potential disaster that might 
befall 
our planet if environmental deterioration 
continues have raised consciousness and 
galvanized a desire for action. In a nutshell, 
multimedia resources undeniably play a 
pivotal role in elevating global ecological 
awareness for the EFL teaching community. 

 

Collectively speaking, analysis of the 

participants' reflections revealed that students, 

teachers, and activists were of varying EL levels. 

As they explained their thought processes in 

issue identification, teacher participants with 

more experience provided more nuanced and 

intricate explanations. There is also a more 

powerful combination of social and ecological 

concerns. When comparing and contrasting 

problems, it was figured out that the contextual 

view of EL proposed by Stables [26] (functional, 

cultural, and critical levels) played a role. 

Critical-level individuals were grappling with the 

social repercussions of environmental issues. 
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The concept of socio-ecological systems and 

disposition was taken for granted at the 

functional level but deemed insufficient to 

promote necessary action in the contextual 

view of EL. Students were inspired to engage in 

the cultural knowledge practices and behaviors 

of experts by being exposed to and learning 

from them.  Peer effects on identification may 

be at play among activists and environmental 

students because 1) they are more likely to hold 

a degree in environmental studies and 2) they 

are more likely to work in settings with a social 

cohort that is environmentally conscious or 

engaged.  

All else being equal, it was assumed that 

students' environmental literacy could be 

appraised practically and affordably by 

developing a digital application that provides 

resources and guidance to users on 

environmental issues and concerns. This may 

help students get hands-on experience with 

coding and building an application that can aid 

others in learning about and taking action 

toward environmental issues. Students could 

create digital presentations or infographics on 

environmental topics of their choice, thus 

helping students apply their knowledge of 

technology and environmental issues creatively 

and positively. Additionally, digital 

communication gizmos, such as social media 

and online forums and videos, augmented 

reality simulations for environmental 

education, and gamification can be used to 

assess students' understanding of 

environmental issues and their involvement in 

related issues and discussions. 

 

Discussion 

 

Inspired by Bronfenbrenner's Ecological 

Systems Theory [14], Chaos and Complexity 

Theory [15], and Van Lier's [16], this paper has 

explored the implementation of the 

Ecolinguistic CALL Evaluation Scale (ECES) from 

three angles: a quantitative analysis of the key 

subscale dimensions in alignment with the 

environmental literacy facets pulled from the 

ECES; an examination of the effect of 

implementing the ECES constructs and its 

subscales on the environmental literacy of EFL 

learners and assessment of practices in 

addressing the participants' collaborative 

investigation and identification of issues and 

strategies in promoting environmental literacy. 

The qualitative data also illuminated the 

interconnection of ECES subscales and the 

ecological perspectives of participants. The 

results of the analyses of the participants' 

reflections and implementation of the 

constructs of ECES subscales indicated a 

positive, significant effect on the ecological 

perspectives of participants.  

As to our research question in 

implementing the constructs of ECES and its 

subscales to affect the ecological perspectives 

of EFL learners and based on the conceptual 

framework of environmental literacy formerly 

outlined, the concepts through subscales and 

reflective practices were represented to collect 

evidence of students' sociopolitical, cultural 

and environmental knowledge. The four 

primary content domains comprising the 

framework were the knowledge of physical and 

ecological systems, environmental issues, 

sociopolitical knowledge, and strategies for 

addressing environmental issues. Notably, 

concepts of the subscales were taken from the 

social sciences, including anthropology, 

sociology, political science, and technology 

embedded within the CALL domain.  

At first glance, the study seemed to 

overemphasize the role of environmental issues 

of concern and Ecolinguistics in the current 

ecological meaning of the Physical 
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Environment. This sophomoric view somewhat 

contradicted the pivotal position accredited by 

Van Lier [16] to the role of teacher and 

students' agency and the Environment in a 

sense encompassing all the physical, social, 

technological, and symbolic affordances that 

can steer a classroom debate to a fruitful end. 

The proposed stance also aligns favorably well 

with the words of Garrett [11], Warschauer, and 

Cook [12] for teachers in directing classroom 

activities with technology incorporation, thus 

making learning more rooted in students' 

interests. 

On second thought, the distinction provides 

different perspectives on Language's 

Environment: Each provides a figure-ground 

constellation that emphasizes one ecological 

dimension without discounting the other two. 

This is in good agreement with the natural 

ecology view and concurs well with Halliday's 

perspective and the notion of the 

transformative effect of language on ecology 

[44], the complementarity of the field of applied 

linguistics and its contribution to maintaining 

nature for life sustainability and global well-

being further corroborated by Alexander and 

Stibbe [10]. 

Based on participants' reflections, one way 

the teacher employed to practically and 

affordably evaluate students' EL was to have 

students assess and develop ideas of how 

concerning resources and guidance could assist 

with environmental concerns. This could help 

students get hands-on experience with coding 

and building a set of themes that could aid 

others in learning about and taking action 

toward environmental issues. Some even 

created digital presentations or infographics on 

environmental topics of their choice. This 

helped students apply their knowledge of 

technology and environmental issues creatively 

and positively. Additionally, the students put 

forward digital communication tools such as 

social media and online forums to assess their 

understanding of environmental issues and 

their involvement in related issues and 

discussions. This view is in good agreement with 

the words of Halliday [17] that through digital 

technology, linguists can bring ecological issues 

into account, and, in so doing, researchers can 

ecologize human behavior. 

Regarding the interconnection between 

environmental literacy, digital affordances, and 

anthropocentrism, it can be argued that among 

the crucial constructs of the subscales and the 

online social platforms that reflect the 

community's power to construct every 

individual's life and mind, such as beliefs, ethics, 

and political awareness and the precepts 

further proposed by [45] of goal-oriented of 

general education are the human actions 

having both positive and negative 

repercussions on the Environment. 

Environmental literacy veritably sets the 

parameter in recognizing and perceiving the 

relative health of environmental systems and 

taking appropriate action to preserve, restore, 

and enhance the health of those systems. Based 

on Roth [45] and the results drawn from the 

environmental experts in this study, formal 

environmental education was substantiated to 

draw its strength mainly from several macro 

issues, including the interrelationships between 

natural and social systems, the unity of 

humankind with nature, contextual and cultural 

values embedded within the affordance of 

technology, the making of choices and the 

developmental learning throughout the human 

life cycle. We purportedly proved that 

improving an individual's environmental 

knowledge results in more favorable attitudes 

towards the Environment [46], which in turn 
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may assist in developing more responsible 

environmental behavior (however, the 

educational and communicative link between 

cognitive and affective components and the 

overall behavior follows a complex non-linear 

pattern). In alignment with earlier findings 

regarding environmental knowledge not being 

a sole precursor, we figured out in a comparable 

vein that it can act as a linchpin to promote and 

lead to environmentally responsible behavior 

among individuals.  

Concerning the moral and ethical 

standpoints, the targeted participants were 

examined on their reflective insights on one of 

the subscale issues related to anthropocentrism 

and eco-centric lines of consciousness. As this 

model of consciousness is based on the 

assertion that humans should not be esteemed 

as the core element of the universe but a part 

of the natural Environment, eco-centric 

consciousness was found to be associated 

correspondingly with the issues of diversity and 

harmony of Man's coexistence in a natural 

environment rather than of intellectual 

domination and global convenience. This view 

lent support to 'Ecologization' in humanitarian 

sciences being sparked by the need to 

investigate the social and cultural life of peoples 

through the paradigm of their Environment 

[47],[48],[49], as educators have time and again 

transformed far beyond the biological sense of 

ecology and integrated this notion with 

humanitarian task implementation and bore a 

broad vision on their understanding of the 

universe, human nature, agents' role, and 

education's significance. This is partly due to 

language education, which is morally and 

ethically concerned with issues such as the 

impact of ecological relations on technology, 

language development, identity formation, 

human well-being, and life sustainability. 

Axiologically speaking, the significance of 

protecting natural environments ran counter to 

the anthropocentric worldview, as quoted by 

one of the participants of this study. Similar 

views lead many to believe that ecological 

ethics principles are much more crucial to the 

question of human existence than 

anthropocentric notions of worth. 

 

Conclusions 

 

In conclusion, as an interdisciplinary study, this 

investigation examined the effects of the 

treatment implemented via the ECES subscale 

constructs on the environmental literacy of EFL 

learners. Results revealed that EFL students' 

environmental attitudes, reflective insights, and 

perceptions markedly improved. The ECES was 

enlarged as the study attempted to represent 

how the ecological model of language learning 

could provide a theoretical lens through which 

students' CALL practices are explored to 

encourage learner agency. Given the role of 

technology in bringing diversity to the 

classroom as leverage to draw out learners' 

agency in improving EL, the analysis centered 

on a technology-mediated task that illustrated 

the interaction between and among the 

affordance of technology, the teacher 

participant's pedagogical considerations, and 

their goal of encouraging learner agency in 

addressing and promoting environmental 

literacy. These three strands weaved together 

to provide a consummate picture of the setting 

and a springboard for future research on EL in 

the classroom.  

The implications of this study for both the 

pedagogical and academic domains are 

significant. Firstly, implementing the approach 

examined in this study has the potential to 

improve the environmental literacy of EFL 
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learners significantly. Secondly, the holistic 

view of language learning and development 

espoused by ecological linguistics has the 

potential to have a profound and beneficial 

impact on the advancement of linguistics, 

pedagogy, education, and other disciplines. This 

approach considers all aspects of the 

Environment and situation of the learner, in 

contrast to traditional approaches to CALL 

evaluation that focus solely on the language per 

se. Implementing both of these approaches 

could provide learners with valuable insights 

into their understanding of environmental 

literacy practices, especially in our ever-

changing and technology-driven world. 

However, further research is needed to explore 

teachers' pedagogical choices based on the 

perceived technological affordances and 

interactions between teacher and student 

agency mediated by these affordances in the 

classroom ecology. As multiple contributing 

factors may affect the results of this kind of 

study, it is essential to control the variables and 

carefully account for any confounding factors. 

Future research should also study a more 

extensive sample composed of other 

stakeholders and transdisciplinary domains. 

This would necessitate novel research that 

seeks to fill in knowledge gaps when seen 

through the lens of heuristic and 

transdisciplinary frameworks. The study 

encourages teachers to adopt more student-

centered, transformational, and experiential 

pedagogical stances with regard to 

environmental literacy in the classroom. It is 

also necessary to ensure that the technological 

resources used in CALL are accessible to all 

learners and that technology-based learning 

resources and materials are appropriate for the 

diverse linguistic identities of learners and their 

communities, promoting equity and inclusivity 

in CALL contexts. 

A host of potential limitations need to be 

considered in this study. To begin with, as to the 

multifaceted concepts existing within the ECES 

subscales, the effects of the scores of other 

remaining constructs were overlooked. Second, 

although the reflective insights of the 

participants were investigated, the examination 

of their EL was not put into action as it was 

beyond the scope of this study. This study's 

results and applied approaches have 

conceivably been promising and have made 

notable strides in augmenting our 

comprehension of the EL at hand, providing 

valuable insights that have contributed to a 

deeper and more nuanced understanding of the 

phenomenon under investigation. However, 

some course of action still needs to be taken. 

The best-case scenario occurs when such 

efforts will have value in supporting more 

effective decision-making and augmenting our 

understanding of systemic change initiatives in 

the context of curriculum design and policy.  

Recommendations of this study may 

include understanding the sociolinguistics of 

language learners and their communities, 

including their language variation, use, and 

attitudes, and the broader social elements that 

may influence language learning. Additionally, it 

is essential to consider the affordances of the 

tools, their support for language learning, and 

how they may align with ecological and socio-

pragmatic perspectives.  

Overall, the fact that language comprises a 

vast array of concepts and permeates nearly 

every aspect of human existence makes the 

application of Ecolinguistic analysis and 

principles pervasive. This implies that human 

interaction can be the subject of diverse 

hypotheses. Thus, learners can develop 

environmental literacy as the first stage toward 

a more comprehensive understanding of 
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interaction with ecological aspects, namely to 

develop an organic understanding of the world 

and participation in environmental action. 

Last but not least, the findings of this 

research will enable and recommend the 

adoption of an eco-dimensional approach that 

balances a number of issues relating to the 

instability of the human Environment and the 

expansion of the ecosystem's capabilities 

through the incorporation of technical 

concepts, methods, and techniques of linguistic 

analysis. This approach grants universal 

instruments for the implantation of 

humanitarian tasks through CALL. It provides 

valuable insights that contribute to a deeper 

and more nuanced understanding of 

environmental literacy, supporting effective 

decision-making in augmenting our 

understanding of systemic change initiatives in 

the context of curriculum design and policy. 
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Background and Objectives: The central objective of the educational system is to cultivate student 
success, promote academic progress, and foster meaningful and enjoyable learning experiences. 
Achieving these aims hinges significantly on student engagement in the learning process, as its absence 
may lead to academic failure and suboptimal outcomes. Numerous factors influence students' academic 
engagement quantity and quality, warranting thorough investigation. This need has been accentuated by 
the widespread implementation of virtual education during the COVID-19 pandemic, which has been 
associated with declining academic performance and reduced interest in learning among students. In 
response to this challenge, examining the factors that impact academic engagement, including the 
support provided by teachers, parents, and classmates, and integrating new technologies that have 
become integral to the educational landscape is essential. However, utilizing these new technologies also 
brings unique challenges, notably technology anxiety, wherein students may experience fear and 
apprehension when confronted with technology-related tasks. The present research explores the 
relationship between the type of social support and learners' level of academic engagement, considering 
the mediating and moderating role of technology anxiety. By elucidating such relationships, this study 
aims to propose innovative and contemporary solutions that effectively harness social support, ultimately 
ensuring educational success and fostering positive learning experiences amidst the complexities of 
modern education.  
Materials and Methods: The research adopted a quantitative and survey-correlation methodology. The 
statistical population comprises 528 eighth-grade high school students (264 girls and 264 boys) from 
Famnin City during the academic year 2021-2022. Initially determined as 225 individuals using Karajesi 
and Morgan's table and selected through random cluster sampling, the sample size was later increased 
to 402 participants (221 girls and 181 boys) to enhance generalizability. The research instruments consist 
of Reeve's 2013 Academic Engagement Questionnaire, Dimrai and Maleki's 2002 Social Support 
Questionnaire, and Bandalos and Benson's 1990 Computer Anxiety Questionnaire. Convergent and 
divergent validity assessed the items' validity, while Cronbach's alpha, combined reliability, and 
Spearman's tests measured item reliability. The presented model and results were analyzed using 
structural equations and Spearman's correlation test. 
Findings: The findings from the structural equations analysis indicate a significant relationship between 
social support and the extent of student academic engagement mediated by technology anxiety. The 
social support provided by parents, teachers, and classmates exhibits both direct and indirect effects on 
students' academic engagement. This support, comprising instrumental, informational, emotional, and 
evaluative aspects, positively influences students' engagement in various technological aspects, including 
communication, work success, confidence, and intimacy. Consequently, technology anxiety is reduced, 
increasing academic engagement across behavioral, cognitive, emotional, and causal dimensions. 
Furthermore, this positive effect remains evident even when not considering technology anxiety as a 
mediating factor. 
Conclusions: The research findings highlight the crucial and fundamental role of parents, teachers, and 
classmates in addressing students' challenges, particularly in the realm of technology and its application 
in education. These key stakeholders can provide essential support to students, facilitating the resolution 
of technological issues. Recognizing their significant impact, policymakers and educational authorities 
should harness these valuable resources to enhance the quality of online education. Implementing 
targeted programs and plans to encourage parents, teachers, and classmates to offer increased social 
support will ultimately improve the overall learning experience and academic engagement. 
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و   قیعم  هاییریادگی  جادیو ا  یلیتحص   ش رفتیپ  ت،یموفق  یدر راس تا  ینظام آموزش   هایتمام تلاش :پیشیینه و طهدط 

اس ت ه     رممکنیغ  یامر  یریادگی  ندفرآی در  آموزانش دن دانش  ریامر بدون درگ  نای. اس ت  آموزانلذت بخش در دانش

  از  متأثر  آموزاندانش یلیتحص   یریدرگ تیفیو ه  تینخواهد داش ت. اما همّ یدر پ  تیجز ش کس ت و عدم موفق  ایج ینت

  19  دیهوو  وعیبا ش   یض رورت نیاس ت. نن  یلازم و ض رور یآن ها امر  یاس ت ه  توج  و  بررس   مختلفی و  گوناگون عوامل

از گذش  ت     شیآموزان بود ب در دانش  یریادگیعلاق  و لذت    و عدم  یلیه  همراه با افت تحص    مجازی  یهاو آغاز آموزش

و   هایو همکلاس   نیمعلمان، والد تیتوان ب  حمایم  یلیتحص  یریبر درگ  رگذاریو مطالع  عوامل تاث  یبررس آش کار ش د. با  

  ارتقا   باعث هس  تند  قادر  ه  هرد  اش  اره  اندآموزش ش  ده  انیجر  ریناپذ  ییه  امروزه جز جدا  ینینو  هاییفناور  نیهمچن

از    یکیخود را دارا بود.  یرو  شیپ  یهانالش  ،زین   نینو  هایاما اس تفاده از فناور  ؛ش وند یلیتحص   یریدرگ یفیو ه  همی

و   ش  دندیدنار اض  طراب و ترم م  ،هایآموزان هنگام مواج  با فناوره  دانش  زمانیبود.   یها اض  طراب فناورنالش  نیا

  زان یب ا م  یاجتم اع  تی حم ا  نیب   یرابط    یپژوهش ب ا ه دب بررس     نیبود. ل ذا ا  ریاجتن اب ن اپ ذ  یمش   کل نیلزوم ح ل نن

  ی متفاوت و بروز  یانجام ش د تا راهکارها  یاض طراب فناور  یانجیمگری و تعدیلبا نقش    رندهیادگی  یلیتحص   یرس ازیگدر

امر آموزش و   تیش   اهد موفق  ج یاثرگذار باش   ند و در نت  یاجتماع  یهاتیحما  زین   یطیش   را  نیرا ارائ  هند ه  در نن

 .میباش  یریادگی

دختر    264نفر ) 528پژوهش ش امل    نیا یجامع  آمار.  بود یهمبس تگ  -یش یمایو از نوع پ  همّیروش پژوهش   :هاروش

مش وول ب     1400-1401 یلیبود ه  در س ال تحص  نفامنی  ش هرس تانهش تم متوس ط     پای  آموزان پس ر  دانش  264و 

اما    د،یانتخاب گرد  یتص ادف  ایخوش  نفر و ب  روش    225و مورگان    یبودند. حجم نمون  بر اس ام جدول هرجس  لیتحص 

پژوهش ش امل پرس ش نام     ی. ابزارهاافتی  رییپس ر  تو 181دختر و  221نفر )  402نمون  ب     نیا ش تریب   نانیاطم  لیب  دل

  ان  یاض طراب را  یو پرس ش نام   2002  یو مالک  یمراید یاجتماع  تحمای، پرس ش نام   2013  ویر  یلیتحص   یرس ازدرگی

  یی ایهمگرا و واگرا موردس  نجش قرار گرفت. پا  ییپژوهش بر اس  ام روا  یابزاها  ییروا  .بود 1990باندالوم و بنس  ون  

موردس نجش قرار گرفت و مدل ارائ     رمنیو آزمون اس   یبیتره  ییایهرونباخ، آزمون پا  یبر اس ام آزمون آلفا  زیها ن رابزا

 قرار گرفت.  یررسمورد ب   رمنیاس  یو آزمون همبستگ  یمعادلات ساختار  قیاز طرحاصل    جیشده و نتا

با نقش    رندهیادگی یلیتحص   یرس ازیدرگ  زانیبا م  یاجتماع  تیحما  نینش ان داد ه  ب   یمعادلات س اختار  جینتا  ها:تافاه

ب  ص  ورت    زین   هایمعلمان و همکلاس    ن،یوالد  یاجتماع  تیوجود دارد و حما  یرابط  معنادار  یاض  طراب فناور  یانجیم

معلمان و   ن،یوالد  یاجتماع  تیاس  ت. حما  رگذاریآموزان تاثدانش یلیتحص    یرس  ازیبر درگ  میرمس  تقیو غ میمس  تق

با   یارائ  ش  دند در س    بخش ارتبا  ده  یاب یو ارز یعاطف  ،یاطلاعات  ،یابزار  یهاتیه  ب  ص  ورت حما  هایهمکلاس  

  ی ریدرگ  شیو افزا  یموجب هاهش اض   طراب فناور  یدر فناور  متیو ص   م  نانیو اطم  یهار در فناور  تیموفق  ،یفناور

ب  ص  ورت   ریتاث  نیا نیش  د. همچن یو عامل یعاطف  ،یش  ناخت  ،یرفتار یرینهار بعد درگ رآموزان ددانش  یلیتحص  

 صادق بود.  زین  یو بدون در نظر گرفتن اضطراب فناور میمستق

در ح ل    توانن دیلازم م  یه اتی ب ا ارائ   حم ا  ه ایمعلم ان و همکلاس     ن،یپژوهش وال د  جیب ا توج   ب   نت ا  گیری:نایییه

ها در  مش کلات و نالش  نیاگر ا  ژهیب  و  .هنند  فایا  یمهم و اس اس   یآموزان نقش دانش یرو شیپ  یهامش کلات و نالش
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  ی و مسئولان آموزش و پرورش برا   ناارزاستگیس لیدل نیب  هم  .و هاربرد و استفاده آن در امر آموزش باشد یحوزه فناور

لازم موجب    یهاها و طرحهنند و با برنام   یبزرگ نش م پوش   یهاتیظرف  نیاز ا  دینبا  مجازی  یهاآموزش  تیفیارتقا ه

  ت یفیآورند و ه یرو  ش تریب   یاجتماع  یهاتیآموزان گردند تا ب  ارائ  حمادانش  هایمعلمان و همکلاس   ن،یوالد  قیتش و

 را بهبود بخشند.  یریادگیآموزش و 

Introduction 
 

Over the past few decades, empirical research 

has consistently demonstrated that academic 

engagement plays a crucial role in shaping 

students' learning outcomes, academic 

progress, success, and overall retention rates, 

ultimately contributing to the enhancement of 

educational quality [1-4]. The outbreak of the 

Coronavirus pandemic further emphasized the 

significance of academic engagement as 

conventional pedagogical approaches rapidly 

transitioned to virtual instruction, leading to a 

profound transformation in the educational 

landscape. This abrupt shift placed students in 

an uncharted learning environment heavily 

reliant on new educational technologies as a 

fundamental prerequisite for their scholastic 

endeavors. Despite initial expectations of 

positive outcomes, this transition gradually 

resulted in declining interest and decreased 

participation in academic activities and 

homework completion, necessitating renewed 

efforts to fortify students' cognitive 

engagement [5]. 

Academic Engagement encompasses 

several facets that reflect students' emotional, 

cognitive, and behavioral involvement in their 

learning activities and homework [6]. This 

active participation is characterized by a high 

level of mental energy and mental activity, 

leading to sustained effort and a sense of 

enjoyment throughout the learning process, 

making time feel inconsequential [7]. The 

cognitive engagement involves students' self-

regulated learning, the use of advanced 

learning strategies, and persistent efforts to 

grasp complex concepts [8]. Emotional 

engagement encompasses both positive 

emotions, such as interest, happiness, and joy, 

as well as negative emotions, including stress, 

anxiety, sadness, discomfort, and shame, 

concerning schooling and the learning process 

[8]. Behavioral Engagement is observable 

through actions such as students' commitment, 

attentiveness to teachers, active classroom 

participation, and timely homework completion 

[6] [8-10]. Reeve and Tseng [11] also introduced 

a fourth dimension known as ‘agentive 

engagement,’ which underscores students' 

active involvement in determining the learning 

content and shaping the learning environment 

[12]. Learning technologies are pivotal in 

engaging students academically through 

diverse design strategies [66&67]. However, 

their utilization often triggers learner anxiety 

toward technology [68]. It necessitates 

employing various forms of social support to 

manage and regulate this aspect effectively 

[42&43]. 

Many studies have been done in the field of 

managing technology anxiety through social 

support [40&43]. Still, uncertainties persist 

regarding the distinct roles played by parents, 

teachers, and classmates in delivering social 

support to mitigate technology anxiety. It 

remains unclear whether all of these sources 

impact technology anxiety or if only certain 

ones are influential. To assess the effectiveness 

of social support in reducing technology 

anxiety, a comprehensive investigation into its 

delivery methods and underlying mechanisms is 

imperative. Moreover, the study examines 

whether technology anxiety operates as a 

mediating or moderating factor in the 

relationship between social support and 
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academic engagement. Understanding the 

nature and dimensions of this effect is critical. 

Thus, this research seeks to address these gaps 

in knowledge and unveil the intricate 

connections between social support, academic 

engagement, and technology anxiety within the 

educational technology context, specifically 

focusing on their implications for student well-

being and learning outcomes. As a result, the 

following research questions are formulated: 

Q 1. To what extent does technology 

anxiety mediate the relationship between social 

support and the academic engagement levels of 

learners? 

Q 2. To what degree is there a statistically 

significant relationship between the social 

support provided by teachers and the academic 

engagement levels exhibited by students? 

Q 3. To what extent is a statistically 

significant relationship between parental social 

support and students' academic engagement 

levels? 

Q 4. To what degree is there a statistically 

significant relationship between the social 

support received from classmates and the 

academic engagement levels demonstrated by 

students?  

Q 5. To what extent does technology 

anxiety act as a moderating factor in the 

relationship between social support and the 

academic engagement levels of learners?  

 

Review of the Related Literature  

 

Numerous factors, including environmental 

influences, significantly impact learners' 

academic engagement quantity and quality. 

Drawing inspiration from Bronfenbrenner's 

ecological system theory [13], we understand 

that learners are intricately shaped by their 

surroundings. Key components of this 

environment, such as family, teachers, friends, 

and classmates, play pivotal roles as proximal 

and influential factors. This network of 

individuals can considerably influence academic 

engagement by providing various support 

forms [14-15]. These supportive measures are 

commonly referred to as ‘social support’ and 

have been the subject of extensive 

investigation, particularly in the context of 

academic engagement. The relationship 

between social support and academic 

engagement has been a focal point in numerous 

studies, underscoring its critical role in shaping 

learners' educational experiences. 

Social support represents a connected 

network of relationships that aids individuals in 

dealing with challenges and stressful situations 

by offering both material and psychological 

resources [16]. In the realm of educational 

technology, social support encompasses 

communication and interactions between 

learners and various key figures, including 

family members, friends, teachers, and peers. 

These interactions lead to exchanging 

information, knowledge, and practical problem-

solving strategies for personal, work-related, 

and educational matters [17]. Extensive 

research has uncovered many benefits of social 

support in enhancing academic engagement. 

For instance, it has been shown to reduce stress 

levels [18-19], boost self-confidence, and 

nurture close and supportive relationships [20-

21]. Additionally, social support has a positive 

impact on learners' perceptions of academic 

tasks and assignments, ultimately increasing 

their satisfaction with school [22]. Moreover, it 

aids in completing school assignments [23] and 

contributes to developing creative thinking 

skills [24]. These diverse dimensions of social 

support collectively contribute to its profound 

influence on nurturing and sustaining academic 

engagement among learners. 

Social support, sourced from parents, 

teachers, classmates, and friends, takes various 

forms, including informational, instrumental, 
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emotional, and evaluative support. Each of 

these forms plays a pivotal role in promoting 

academic engagement. Information support 

involves the provision of advice, guidance, and 

essential information to help students address 

challenges and achieve their academic goals 

[25]. Instrumental support, on the other hand, 

encompasses tangible assistance by providing 

necessary facilities, equipment, and financial 

resources to support students' academic 

endeavors [16]. Emotional support involves 

feelings of love, affection, care, confidence, and 

respect, which are offered unconditionally and 

without discrimination. This type of support 

creates an encouraging and nurturing 

atmosphere [26]. Lastly, evaluation support 

pertains to receiving constructive feedback that 

enhances performance and refines approaches 

to various academic tasks [27]. Through these 

distinct dimensions, social support cultivates an 

environment that fosters students' academic 

engagement and overall success in their 

educational journey. 

Technologies hold significant relevance in 

influencing academic engagement, with 

modern devices like mobile phones, computers, 

and tablets often serving to enhance and 

increase students' active participation in 

learning [28-31]. Through their potential to 

motivate and engage learners, technologies can 

accelerate skill development, enrich 

educational experiences, and foster 

connections between school learning and real-

world practices [32]. Embracing technologies 

can lead to transformative changes in the 

educational landscape, bolstering teaching 

practices, facilitating school-world 

communication, and ultimately fostering 

greater student engagement in the learning 

process [33]. However, the prevalence of 

technology anxiety represents a notable barrier 

to the full utilization of available technologies. 

Technology anxiety encompasses negative 

emotions such as distress, fear, restlessness, 

and discomfort experienced by users when 

interacting with digital devices like computers, 

mobile phones, and tablets [34-35]. 

Consequently, learners may avoid or limit 

technology usage due to fear and apprehension 

[36-37]. Providing comprehensive support from 

various sources is essential to mitigate 

technology anxiety, as it can empower learners 

to overcome their apprehensions and embrace 

technology more effectively [38-40]. In an 

efficient educational system, recognizing 

technologies as indispensable tools for 

engaging students and improving educational 

quality becomes not only a choice but a crucial 

necessity. 

Salas et al. [41] conducted a study exploring 

the dynamics of teacher-student relationships, 

peer support, family support for learning, and 

school participation perceptions among both 

regular and special needs students. Their 

findings indicated a favorable level of these 

factors, with special needs students exhibiting 

higher levels of cognitive, emotional, and social 

engagement indicators than their typically 

developing peers. However, no significant 

differences were observed between the two 

groups in terms of behavioral indicators. Lee et 

al. [42] investigated the interplay between the 

quality of educational software (APP), 

computer anxiety, and students' engagement. 

Their research revealed that computer anxiety 

significantly influences the relationships 

between student participation, interface 

quality, and service quality, mediating the 

system's quality. Moreover, instructor quality 

directly mediated the relationship between 

computer anxiety and students' participation. 

Meanwhile, Zhou and Yu [43] examined the 

impact of social support on the well-being of 

Chinese students undergoing home quarantine 

during the COVID-19 pandemic. The study 

demonstrated a stronger positive association 
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between online learning self-efficacy and well-

being in students who do not experience 

anxiety while quarantined at home. 

Additionally, Weinert et al. [40] found that 

social support positively affects end-user 

performance while simultaneously reducing 

technical fatigue and physiological arousal. 

Instrumental support was directly linked to end-

user performance, technical burnout, and 

physiological arousal, while emotional support 

exclusively affected technical burnout. These 

empirical studies contribute valuable insights 

into the multifaceted relationships between 

educational technology, social support, 

academic engagement, and well-being among 

diverse student populations. 

Based on prior research, this study sought 

to enhance current knowledge by examining 

how technology-related anxiety mediates and 

moderates the relationship between social 

support and learner engagement. 
 

Method 
 

The research adopted a quantitative and 

survey-correlation methodology, as it was 

necessary to analyze multiple variables within a 

complex process and study each of them 

separately. 
 

Participants 

The study encompassed the entire student 

population of Famenin City within Hamadan 

province, totaling 528 individuals (N=528). The 

research participants were selected using a 

random cluster sampling method, leading to a 

final sample size of 402 students (n=402), 

including 221 females and 181 males. The 

sampling process unfolded as follows: Initially, 

eight secondary schools, equally divided 

between male and female schools, were 

randomly chosen from the complete pool of 

second secondary schools, utilizing a random 

cluster sampling approach. Subsequently, in the 

following phase, three classes were randomly 

selected from each of the chosen schools. 

The details of the participants are shown in 

Table 1. 

The above table shows that 402 eighth-

grade students of Famenin City participated in 

this research, 45% boys and 55% girls. Also, as 

seen in Table 1, most of the students are 14 

years old, with a frequency of 71.1%, and 28.1% 

are 13 years old. On the other hand, 0.7% of the 

students did not answer the question correctly. 

 
Instruments 

Academic Engagement Questionnaire  

The Academic Engagement Questionnaire by 

Rio was utilized to assess students' academic 

engagement. This questionnaire consists of       

17 items and four subscales, namely             

causal, behavioral, cognitive, and            

emotional engagement, gauging the level           

of student engagement  in  academic  matters.

 

Table 1: Characteristics of the participants 
Cumulative percentage Percentage Frequency   

28.1 28.1 113 13 

Age 
100 71.1 286 14 

 - 0.7 3 No response 

 -  402 Total 

 45 181 Male 

Gender  55 221 Female 

 100 402 Total 
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Participants responded on a seven-point Likert 

scale, ranging from completely disagree (1) to 

completely agree (7). Ramezani and Khamsan 

[44] examined the psychometric properties of 

the questionnaire in an Iranian context, 

reporting good construct validity and reliability 

using Cronbach's alpha for the entire 

questionnaire (α = 0.92) and its behavioral          

(α = 0.79), cognitive (α = 0.79), emotional (α = 

0.87), and causal (α = 0.85) subscales. 

 

Social Support Questionnaire 

The CASSS2000 questionnaire developed by 

Maleki and Dimari [45] was employed to 

measure social support. This questionnaire 

comprises 60 items, assessing social support 

received from five sources: parents, teachers, 

classmates, close friends, and school parents. 

Each source's social support is measured using 

12 items, encompassing four types of support: 

emotional, informational, evaluative, and 

instrumental. The scale was validated for the 

Iranian context by Khamsan and Abutalebi [46], 

with Cronbach's alpha calculated for each 

subscale. The obtained coefficients for the 

amount and importance of support in each 

subscale were as follows: parents (α = 0.89 and 

0.81, respectively), teachers (α = 0.88 and 0.87, 

respectively), close friends (α = 0.90 and 0.86, 

respectively), classmates (α = 0.91 and 0.88, 

respectively), and other people (α = 0.93 and 

0.92, respectively). Its validity was determined 

through factor analysis, which supported its 

construct validity. 

 

Technology Anxiety Questionnaire  

Bandalos and Benson's [47] computer anxiety 

scale, consisting of 23 items designed on a six-

point scale (1 completely disagree to 6 

completely agree), was adopted to measure 

technology anxiety. This scale assesses users' 

anxiety towards computers and can be reduced 

to three factors: communication with the 

computer (8 items), success in working with the 

computer (13 items), and trust and intimacy 

with the computer (9 items). The scale 

demonstrated high reliability with Cronbach's 

alpha values of 0.90, 0.90, 0.93, and 0.96 in a 

study with 375 subjects. Zaki [48] validated this 

questionnaire for the Iranian context, with 

modifications made in the current research to 

encompass technology anxiety. Alterations 

were made to the items, incorporating the 

words ‘computer, mobile, and tablet’ instead of 

solely "computer." to address the overlap 

between technology anxiety and computer 

anxiety. 

 

Data Analysis  

The data analysis method utilized a 

combination of descriptive and inferential 

statistics. Descriptive statistics involved 

calculating frequency, percentage, mean, and 

standard deviation, while inferential statistics 

included structural equation modeling and 

Spearman correlation. The Partial Least Squares 

(PLS, Version 4) software was employed for 

calculations and statistical analysis. 

 

Ethics 

Ethical approval was obtained to ensure the 

participation of these individuals in the study. 

Informed consent was obtained from all 

participants, signifying their voluntary 

agreement to be part of the research project. 

Furthermore, participants were assured that 

their personal information would be treated 

with strict confidentiality. 

 

Results and Findings 

 

Participants’ Accessibility to Technology 

Table 2 shows the frequency distribution of 

participants according to access to the type of 

technology. Based on the data presented in 

Table 2, the results indicate that the highest 



H. Zangeneh et al.                                                                                                                                                                                                    198   

frequency, accounting for 89.3% of the 

participants, corresponds to mobile access, 

signifying that most students possess mobile 

phones. Conversely, the lowest percentage of 

3.5% is associated with students who lack 

access to any of the mentioned devices. 

Furthermore, the frequency of tablet access is 

13.9%, suggesting that tablets are the least 

utilized among the student population. These 

results provide valuable insights into students' 

technological device preferences and usage 

patterns within the educational context. 

 

Table 2: Frequency distribution of students based 

on the type of available technology 

Frequency Percentage 
Technology Type in the 

access 

91 22.6 Yes 

Computer 311 77.4 No 

402 100 Total 

359 89.3 Yes 

Mobile phone 43 10.7 No 

402 100 Total 

56 13.9 Yes 

Tablet 346 86.1 No 

402 100 Total 

58 14.4 Yes 

Laptop 344 85.6 No 

402 100 Total 

14 3.5 Yes 

All of them 388 96.5 No 

402 100 Total 

 

Table 3 presents the findings, revealing that the 

social support variable exhibits the highest 

mean value, standing at 4.46. In contrast, the 

variable indicating technology anxiety records 

the lowest mean, with a value of 3.04. 

Furthermore, the mean score for student 

academic engagement stands at 4.44. Notably, 

social support and learner academic 

engagement variables display the lowest and 

highest levels of score dispersion, respectively. 

 
Table 3: Central indices and dispersion of variables of 
social support, learner's academic engagement, and 

technology anxiety 
Research 
variables 

Mean SD Variances 

Social support 1.858 1.363 4.46 

Learner’s 
academic 

engagement 
3.055 1.747 4.44 

Technology 
anxiety 

2.322 1.523 3.04 

 

In order to standardize the questions across the 

research dimensions, a confirmatory factor 

analysis test was employed. The results of this 

analysis, specifically the factor loadings for each 

questionnaire item, are presented in Table 4. 

Table 4 displays the examination of factor 

loadings, with questions having factor loadings 

exceeding 0.7 retained in the external 

measurement model and validated. Conversely, 

questions with factor loadings below 0.7 are 

excluded from the final model. The research 

question is analyzed based on this finalized 

model. Notably, all research variables exhibit 

factor loadings exceeding 0.7, resulting in the 

retention of all questions in the measurement 

model. 

 

Validity and Reliability 

In terms of assessing convergent validity, the 

study also employed the Average Variance 

Extracted (AVE) test. The outcomes of this 

evaluation are presented in Table 5.
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Table 4: Factor Loadings of Questions in the Research Measurement Model 
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27 739 Confirmed 10 .865 Confirmed 
28 .94 Confirmed 11 .851 Confirmed 
29 .947 Confirmed 12 .805 Confirmed 
30 .93 Confirmed 13 .828 Confirmed 
31 .918 Confirmed 14 .777 Confirmed 
32 .921 Confirmed 15 .77 Confirmed 
33 .924 Confirmed 16 .858 Confirmed 
34 .907 Confirmed 17 .772 Confirmed 
35 .928 Confirmed 
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   20 .909 Confirmed 
   21 .878 Confirmed 
   22  Confirmed 
   23  Confirmed 

 

Table 5: Evaluation of Convergent Validity in the 

Measurement Model 
Variable AVE 

Contact with technology .766 

Technology anxiety .62 

Trust and Intimacy with Technology .726 

social support .612 

Social support of teachers .561 

Variable AVE 

Social support of classmates .728 

Social support of parents .841 

Learners’ Academic Engagement .557 

Behavioral conflict .674 

Cognitive conflict .700 

Emotional conflict .614 

Causal conflict .686 

Success in working with technology .667 
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It is clear, the AEV was greater than 0.5 for all 

variables. Therefore, the convergence validity 

of the measurement model is confirmed. The 

results of divergent validity using the Fornell 

and Larcker test are also given in Table 6. 

Based on Table 6, it can be said that the 

values on the main diameter, which are the root 

mean of the extracted variance, are more than 

the numbers of each row. Therefore, there is 

divergent validity between the variables. The 

reliability of the measurement model was 

measured based on Cronbach's alpha test, 

Composite reliability test, and Spearman test 

(according to Table 7).

 

Table 6: Investigating divergent validity in the research measurement model 
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1 .875             

2 .747 .787            

3 .735 .733 .852           
4 .725 .774 .661 .782          
5 .651 .691 .623 .715 .749         

6 .638 .683 .602 .827 .802 .854        

7 .717 .768 .625 .850 .811 .799 .917       
8 .712 .743 .607 .725 .623 .639 .733 .746      
9 .665 .700 .545 .685 .569 .598 .707 .738 .821     

10 .623 .648 .543 .629 .542 .555 .635 .81 .800 .837    

11 .638 .651 .527 .616 .547 .551 .605 .781 .769 .757 .784   

12 .666 .705 .599 .706 .614 .618 .713 .809 .809 .772 .728 .828  
13 .762 .756 .769 .755 .648 .655 .772 .726 .707 .621 .625 .683 .817 

 

Table 7: Reliability check of the measurement model 

Variable Cronbach's alpha Spearman test Composite reliability test 

Contact with technology .956 .957 .963 

Technology anxiety .972 .973 .974 

Trust and Intimacy with Technology .940 .931 .922 

social support .981 .988 .977 

Social support of teachers .932 .972 .926 

Social support of classmates .968 .982 .961 

Social support of parents .984 .983 .983 

Learners’ Academic Engagement .955 .953 .949 

Behavioral conflict .912 .88 .878 

Cognitive conflict .903 .861 .856 

Emotional conflict .860 .827 .778 

Causal conflict .897 .850 .847 

Success in working with technology .947 .942 .937 
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The quality of the measurement model using 

the Commuality Cros Vality (CV com) test of the 

shared index is given in Table 8. 

 

Table 8: The quality of the research measurement 

model 

Variable Model Result 

social support .557 
Very 

strong 

Learners' Academic 

Engagement 
.475 

Very 

strong 

Technology anxiety .555 
Very 

strong 

 

Each variable was assessed using three different 

values: 0.02 (indicating a weak measurement 

model quality), 0.15 (indicating a medium 

measurement model quality), and 0.35 

(indicating a strong measurement model 

quality). The results indicated that the 

measurement models for the social support 

variables, learner's academic engagement, and 

technology anxiety exhibited a very strong level 

of quality. 

 

Q 1. To what extent does technology anxiety 

mediate the relationship between social 

support and the academic engagement levels 

of learners? 

The results of the structural equation analysis 

are presented in Table 9, examining the 

relationship between social support and the 

learner's degree of academic engagement, 

considering the mediating role of technology 

anxiety. It offers valuable insights into the 

complex interplay among these variables, 

shedding light on the potential impact of social 

support and technology anxiety on academic 

engagement within the context of educational 

technology. 

Based on the data presented in Table 9, the 

t-values for the relationships under 

examination fall outside the range of 2.58 and -

2.58, indicating that these relationships are 

statistically significant at a 99% confidence 

level. The beta coefficients reveal that social 

support has a direct positive effect of 37% on 

the learner's academic engagement. 

Furthermore, social support directly influences 

technology anxiety by 77%, and technology 

anxiety, in turn, negatively impacts the learner's 

academic engagement by 45%. Additionally, 

social support indirectly affects the learner's 

academic engagement by mediating technology 

anxiety, accounting for 17% of the total effect. 

Overall, the learner's academic engagement is 

simultaneously affected by social support 

directly and indirectly, representing a total 

effect of 54%, indicating that technology 

anxiety partially mediates. Consequently, it can 

be deduced that social support is significantly 

related to the learner's academic engagement, 

and this relationship is mediated by technology 

anxiety.  

Furthermore, the Sobel test was employed 

to examine the mediating role of the 

technology anxiety variable. This test uses 

normal estimation to determine the 

significance of the relationship, testing the null 

hypothesis against the alternative hypothesis 

based on the estimate of the standard error of 

the indirect effect. The Z value obtained from 

the Sobel test is 8.09, with a standard deviation 

of 0.043, and the significance level is 0.001, 

which is less than 0.05. Consequently, at a 

confidence level of 95%, technology anxiety 

acts as a mediating variable between social 

support and the learner's academic 

engagement. Subsequently, the predictive 

power of the learner's academic engagement is 

assessed, and Table 10 examines its predictive 

capacity within the context of the first research 

question.
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Table 9: The relationship between social support and learners' academic engagement with the mediating 
role of technology anxiety 

Result Sig t-value SD 
Path coefficient (beta) 

Relationship total 
effect 

indirect 
effect 

Direct 
effect 

significant 0.001 6.952 0.054 0.543 0.169 0.374 
social support on 

academic engagement 

significant 0.001 29.42 0.026 -0.774 - 0.774 
social support on 

technology anxiety 

significant 0.001 8.356 0.054 -0.454 - -0.454 
technology anxiety on 
academic engagement 

 

Table 10: The predictive power of the criterion variable in the first research question 

Predictor/Criteria 
variable 

Learners’ academic engagement 

Adjusted 
R2 

Result F2 Result Gof Result 
Stone & Geisser 

index Q2 
Result 

Social support 
0.607 Strong 

0.143 Moderate 
0.58 

Very 
strong 

0.315 Strong 
Technology anxiety 0.211 Very strong 

 

Table 10 presents the adjusted R2 index values 

for the criterion or endogenous variable, with 

scores indicating weak (0.19), moderate (0.33), 

and strong (0.67) prediction quality. The 

combined effect of social support and 

technology anxiety strongly predicts the 

learner's academic engagement, accounting for 

61% of the variance in the endogenous variable. 

The f2 index assesses the contribution of each 

predictor variable in R2, with values 

representing weak (0.02), moderate (0.15), and 

strong (0.35) prediction quality. From this 

index, it can be inferred that social support and 

technology anxiety have moderate and strong 

contributions, respectively, to the adjusted R2, 

with technology anxiety making a more 

significant impact. The Gof test, evaluating the 

goodness of fit index, yields a value of 0.58, 

surpassing the standard values of weak (0.01), 

moderate (0.26), and strong (0.36) quality 

measurement. This indicates a very strong fit of 

the model in testing the primary research 

question. Additionally, the Stone-Geisser index 

Q2 for the endogenous variable is 0.31, 

demonstrating a strong quality of the structural 

model concerning the first research question. 

As a result, the conceptual model of the 

research exhibits a favorable fit. The 

measurement model of the research, including 

coefficient estimation and significance, is 

provided in Figs. 1 and 2. 
 

Q 2. To what degree is there a statistically 

significant relationship between the social 

support provided by teachers and the 

academic engagement levels exhibited by 

students? 

To check the second question, Spearman's non-

parametric correlation tests were used. Table 

11 shows the correlation coefficient and 

significance level between the two variables of 

students' academic engagement and teachers' 

social support. 
 

Table 11: Correlation coefficients between 
students' academic engagement and teachers' 

social support 

Predictor/Criteria 

variable 

teachers' social support 

Correlation 

coefficient 
Sig 

students' academic 

engagement 
0.491** 0.001 
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Fig. 1: Research measurement model in coefficient estimation mode 

 

 
Fig. 2: Research measurement model in the significance mode of coefficients 

 

Based on the results presented in Table 11, a 

significant positive relationship is observed 

between students' academic engagement and 

teachers' social support, with a confidence level 

of 99%. The findings suggest that as students' 

academic engagement increases, there is a 

corresponding increase in the level of social 

support provided by teachers. The positive 

correlation coefficient further supports the 

direct relationship between these two 
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variables. Consequently, it can be concluded 

that students' academic engagement is indeed 

associated with the level of social support 

received from teachers. 

 

Q 3. To what extent is a statistically significant 

relationship between parental social support 

and students' academic engagement levels? 

Spearman's non-parametric correlation tests 

were employed to explore the third research 

question. The correlation coefficient and 

significance level between students' academic 

engagement and parents' social support are 

presented in Table 12. The analysis aims to 

determine the strength and direction of the 

relationship between these two variables 

within the context of educational technology. 

 

Table 12: Correlation coefficients between  

students' academic engagement and parents' 

social support 

Table 

Predictor/Criteria 

variable 

Parents' social support 

Correlation 

coefficient 
Sig 

Students' academic 

engagement 
0.595** 0.001 

 

According to the findings presented in Table 12, 

a significant relationship exists between 

students' academic engagement and the social 

support provided by parents, with a confidence 

level of 99%. It implies that as the student's 

academic engagement increases, parents' 

social support also increases. The positive 

correlation coefficient signifies a direct 

association between these variables, indicating 

that the academic engagement of the learner is 

positively linked to the level of social support 

offered by parents.  

 

Q 4. To what degree is there a statistically 

significant relationship between the social 

support received from classmates and the 

academic engagement levels demonstrated by 

students? 

The fourth question was examined using 

Spearman's non-parametric correlation tests. 

Table 13 displays the correlation coefficient and 

significance level between the learner's 

academic engagement and the social support 

provided by classmates. 

 

Table 13: Correlation coefficients between  

students' academic engagement and classmate's 

social support 

Predictor/Criteria 

variable 

The social support of 

classmate 

Correlation 

coefficient 
Sig 

Students' academic 

engagement 
0.533** 0.001 

 

Based on the findings presented in Table 13, 

there is a significant relationship between the 

learner's academic engagement and the social 

support received from classmates, with a 

confidence level of 99%. It implies that as the 

student's academic engagement increases, so 

does the social support provided by classmates. 

The positive correlation coefficient indicates a 

direct association between these two variables, 

confirming that the learner's academic 

engagement is indeed connected to the social 

support received from classmates. The 

investigation of this question was conducted 

using Spearman's non-parametric correlation 

tests, and the results are illustrated in Table 13, 

where the correlation coefficient and 

significance level between the learner's 

academic engagement and the social support 

offered by classmates are presented. 

 

Q 5. To what extent does technology anxiety 

act as a moderating factor in the relationship 

between social support and the academic 

engagement levels of learners?   
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Structural equation analysis using PLS software 

was employed to examine the fifth research 

question. The results of the significance test for 

the fifth research question are presented in 

Table 14. 

Based on the findings presented in Table 

14, the t-values associated with these 

relationships exceed the critical thresholds of 

2.58 and -2.58. This outcome demonstrates that 

the relationships are statistically significant at a 

99% confidence level. Furthermore, it was 

observed that technology anxiety plays a 

moderating role, accounting for a 9% variation 

in the relationship between social support and 

student academic engagement. This result 

supports the anticipation that the fifth research 

question will gain further validation with a 

larger sample drawn from the same population. 

Subsequently, Table 15 evaluates the predictive 

capacity of student academic engagement 

within the context of the fifth research 

question . 

Table 15 provides insights into the 

predictive quality of the endogenous variable, 

as indicated by the adjusted R2 index. This 

metric is measured on a scale with values of 

0.19 (reflecting weak predictive quality), 0.33 

(suggesting moderate predictive quality), and 

0.67 (indicating strong predictive quality). In the 

case of the endogenous variable, which is the 

learner's academic engagement and the central 

focus of the research question, it was found to 

be strongly predicted with an explanatory 

power of 41%. Furthermore, the CV Red index 

assessed the structural model quality for the 

endogenous variable. The index also follows a 

scale featuring values of 0.02 (representing 

poor structural model quality), 0.15 (indicating 

moderate structural model quality), and 0.35 

(reflecting strong structural model quality). In 

this instance, the learner's academic 

engagement variable achieved a CV Red value 

of 32%, signifying a robust structural model 

quality within the context of the fifth research 

question.

 

Table 14: The relationship between social support and the learner's academic engagement with the 
moderating role of technology anxiety 

Result Sig t-value SD 
Path 

coefficient 
(beta) 

Relationship 

significant 0.001 5.679 0.055 0.313 
Social support on academic 

engagement 

significant 0.001 67.4 0.057 -0.433 
Technology anxiety on academic 

engagement 

significant 0.001 3.419 0.028 -0.094 
Social support * technology anxiety on 

academic engagement 

 

Table 15: Predictive power of the criterion variable in the fifth hypothesis of the research 

Result CV Red Result Adjusted R2 
Endogenous 

variable 

Strong 0.613 Strong 0.317 
Learner’s academic 

engagement 
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Discussion 

 

This research explored the relationship 

between social support and learners' academic 

engagement level, considering the mediating 

role of technology anxiety. The study 

hypothesized that social support would have a 

significant association with the level of 

academic engagement, with technology anxiety 

acting as a mediating factor. The analysis results 

indicated that the proposed model was 

acceptable, and all direct and indirect paths 

within the model were found to be significant. 

The findings pertaining to the research question 

are discussed and explained below. 

The outcomes of the present study align 

with previous research by Weinert et al. [40], 

Lee et al. [42], and Salas et al. [41], which also 

emphasized the association between social 

support, academic engagement, and 

technology anxiety. This alignment can be 

attributed to the notion that reducing 

technology anxiety involves addressing 

behavioral, psychological, and physiological 

associated responses [49]. Social support plays 

a crucial role in influencing these responses, as 

users seek instrumental support to cope with 

stressful situations and emotional support to 

regulate negative emotions linked to 

technology-related stress [40]. Parents and 

teachers contribute to diminishing technology 

anxiety by providing tangible help, such as 

mobile phones, computers, and tablets, which 

enhances students' access to technology and 

alleviates anxiety. Additionally, educators and 

peers can impart essential knowledge and 

information to students, enabling them to use 

technology more proficiently. By fostering trust 

and reliance on teachers, parents, and 

classmates, students feel comfortable 

discussing their technological concerns and 

receive the emotional validation and assistance 

they need. Offering feedback and guidance 

during technology use further reduces anxiety 

and enables deeper, more engaged learning 

experiences. Engaging in activities through 

educational technologies can heighten 

academic engagement, as various studies have 

demonstrated that technology can positively 

impact student engagement [e.g.,30-31]. 

The findings of this study also support the 

relationship between academic engagement 

and teachers' social support, aligning with prior 

research by Reeve et al. [50], Engels et al [2]., 

Wang and Eccles [4], Nouwen et al. [19], Azadi 

Dehbidi and Fouladchang [51], Hejazi et al. [52], 

Ramazani et al. [53], Hassannia and Sabzi [54], 

Rezaa’ee Varmazyaar et al. [55], and Moltafet 

et al. [56]. Because teachers, through their 

provision of social support, address the intrinsic 

psychological needs of students- such as 

competence, autonomy, and relatedness- 

facilitating and accelerating academic 

engagement in learning tasks. By meeting these 

fundamental needs, teachers enhance 

students' motivation and focus on classroom 

activities. Allowing students autonomy in their 

learning tasks and connecting school activities 

to their personal interests and goals fosters a 

sense of self-worth and a genuine interest in 

learning [57]. Establishing supportive and close 

relationships also leads students to internalize 

teachers' objectives, values, motivation, and 

learning strategies, consequently improving 

students' self-efficacy and increasing their 

engagement in the learning process [58]. 

The findings of the current study revealed a 

significant relationship between academic 

engagement and parental social support, 

corroborating the results of prior research by 

Wilcox et al. [59], Wang and Eccles [4], Nouwen 

et al. [19], Ursin et al. [19], Gutiérrez et al. [60], 

Pan et al. [58], Rezaa’ee Varmazyaar et al. [55], 

and Taghavi and Ekhtiari [61]. It can be noted 
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that a considerable portion of academic 

engagement is inherently social and emotional 

to explain this finding. Thus, a strong emphasis 

on fostering home-schools relationships and 

enhancing student-learning connections is vital 

for effective interventions [59]. Students who 

receive support from their parents' experience 

increased feelings of competence, control, and 

value toward education [19]. This parental 

assistance encompasses aiding in challenging 

assignments, providing guidance, 

encouragement, and rewards, and fostering a 

sense of student responsibility, ultimately 

leading to heightened engagement and 

academic progress. 

Furthermore, the study's results 

demonstrated a positive correlation between 

academic engagement and peer/classmates' 

social support, aligning with previous studies by 

Wilcox et al. [59], Elsaesser et al. [62], Ansong 

et al. [63], Ursin et al. [18], Kiefer et al. [64], Pan 

et al. [58], Rabbani et al. [65], Azadi Dehbidi and 

Fouladchang [51], Hassannia and Sabzi [54], 

Rezaa’ee Varmazyaar et al. [55], and Taghavi 

and Akhtiari [61]. Peer and classmate support 

play a crucial role during adolescence, as it 

fulfills the teenagers' need for social connection 

and contributes to their satisfaction in the 

school environment [4]. The accessibility of 

supportive classmates who lend a listening ear 

and offer problem-solving assistance directly 

impacts academic engagement [63]. Moreover, 

implementing comprehensive and targeted 

support at the school and class levels can fortify 

positive academic attitudes and enhance 

engagement in the teaching and learning 

processes. Classmates who perceive the 

significance of education and support their 

peers' academic success act as important 

protective factors, influencing positive attitudes 

toward education and active participation in 

the learning process [19]. 

Conclusions 
 

The primary aim of our study is to examine the 

intricate relationships among different aspects 

of social support, academic engagement, and 

the roles of technology anxiety, serving as both 

a mediator and a moderator. Specifically, our 

research is situated within the unique context 

of the COVID-19 pandemic, focusing on 

adolescents aged 13 and 14 in Famenin City, 

Hamadan province. Our investigation stems 

from the desire to gain insights into how these 

adolescents engaged with various 

technologies—from mobile phones and 

computers to laptops and tablets—to 

participate in virtual educational experiences 

during the challenging pandemic actively. Our 

compelling conclusion, drawn from a 

meticulous analysis of extensive descriptive 

data, underscores that a well-designed 

approach to instructional materials, with a 

notable emphasis on mobile phone 

compatibility, could offer substantial 

advantages. This assertion is firmly supported 

by the widespread prevalence of mobile phone 

access among our target demographic (89.3%), 

establishing them as a critical channel for 

delivering educational content in these 

exceptional circumstances. Consequently, 

recognizing adolescents' accessibility to 

technology for learning and aligning the virtual 

educational system accordingly is deemed 

indispensable. 

The study's results exposed a nuanced 

relationship involving social support, 

technology anxiety, and the academic 

engagement of learners. Significantly, 

technology anxiety emerged as a key mediator 

in this intricate framework. It was observed that 

social support had a direct impact on 

technology anxiety, accounting for a substantial 

77% of the variance. Simultaneously, 

technology anxiety played an indirect and 
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inhibiting role in diminishing learners' academic 

engagement. Consequently, a heightened level 

of access to diverse forms of social support was 

associated with reduced technology anxiety—a 

noteworthy observation in the context of 

virtual education. An intriguing aspect of the 

research involved the breakdown of social 

support based on its sources—teachers, 

parents, and classmates. The findings 

underscored the constructive contributions of 

all three sources of social support to the 

enhancement of academic engagement within 

the realm of virtual education. Furthermore, 

the study delved into another layer of 

relationship dynamics, revealing that 

technology anxiety moderates the interplay 

between social support and academic 

engagement. While the magnitude of this 

moderating effect may not have been as 

pronounced as the mediating role of technology 

anxiety, it retained both practical and statistical 

significance within the study's context. The 

direct influence of social support on technology 

anxiety, explaining a substantial 77% of the 

variance, is a noteworthy outcome. The study's 

findings highlight the significant impact of social 

support on technology anxiety within the realm 

of virtual education. So, adequate social 

support contributes to a reduction in 

technology anxiety, creating a more conducive 

environment for learning. The thorough 

analysis of inferential data substantiates this 

assertion, emphasizing the pivotal role of social 

support in alleviating technology-related 

anxieties. 

In light of these insightful findings, it is 

imperative for policymakers, decision-makers, 

instructional designers, and educators engaged 

in the realm of virtual education to underscore 

the paramount importance of diverse forms of 

social support. Such emphasis holds the 

potential to substantially augment academic 

engagement and alleviate technology anxiety 

among adolescents aged 13 and 14. Through 

the judicious provision of adequate social 

support, learners may witness reduced 

technology-related anxieties, culminating in 

heightened participation in virtual education. It, 

in turn, promises to yield a more productive and 

gratifying learning experience, especially during 

difficult periods such as the COVID-19 

pandemic. However, it is essential to 

acknowledge the inherent limitations of this 

study. The cross-section research accentuates 

the necessity for longitudinal investigations in 

this domain. Furthermore, the reliance on self-

reported student data necessitates 

contemplating alternative data collection 

methods in subsequent studies. 
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Background and Objectives: The emergence of COVID-19 has brought about a sudden shift to e-learning 
and virtual platforms. Teachers play a key role in developing e-learning content. Hence, they must be 
familiar with the theories related to the cognitive constructs and e-learning principles to both facilitate 
the learning process and enhance the rate of learning and retention among the students. The cognitive 
load might increase unless the e-learning and experiential content is not developed according to the 
cognitive load theory, particularly for teaching physics as a field that requires multimodal presentation of 
the content. This might hinder the students’ learning and retention. In other words, if the principles of 
cognitive load theory are not observed in the design of electronic and multimedia content of course 
materials, the learning process will be disturbed and damaged due to the production of additional load 
beyond the memory capacity of the learners. The current study aimed to develop e-learning content for 
a concept in physics (e.g. pressure) based on the cognitive load theory. It further attempted to explore 
its possible impact on the learners’ levels of learning (knowledge, understanding, application) and the 
degree of their retention.  
Materials and Methods: The study adopted a quasi-experimental pre-test post-test design with an 
experimental and a control group. The statistical population included all female ninth graders in district 
17, Tehran, the capital of Iran. The sample consisted of 120 learners via multistage stratified random 
sampling procedures. The participants were assigned to experimental and control groups. To gather the 
required data, a researcher-made test was used and its reliability was calculated via Cronbach’s alpha as 
0.85. The students took part in a three-week virtual empirical sciences course comprising six sixty-minute 
sessions. Before offering the course, the educational objectives of chapter 8 of the empirical sciences 
textbook in the ninth grade related to the subject “pressure” were determined using the teacher’s manual 
and eliciting the experienced sciences and physics teachers’ expert comments. Then, their level of 
cognitive processing was identified based on Bloom’s taxonomy. The objectives were categorized into 
three groups of knowledge, understanding, and application. To analyze the data, analysis of covariance 
and an independent samples t-test were used via SPSS (20.00). 
Findings: The results of the analysis of covariance for learning levels (knowledge, understanding, and 
application) demonstrated that developing e-learning materials based on the cognitive load theory 
enhanced the learners’ levels of learning in the experimental group compared to those in the control 
group (P < 0.05). Moreover, the results of an independent samples t-test for the delayed post-test 
revealed a significant difference between the participants in experimental and control groups in terms of 
their degree of retention (P < 0.01). 
Conclusions:  The findings implied that considering the principles of the cognitive load theory in 
developing e-learning materials for physics would positively influence the learners’ levels of learning and 
their degree of retention. Therefore, it is recommended to designers of e-learning content to consider 
the principles of cognitive load theory in the design and production of their content. 
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آموزان در توسعه مواد آموزش الکترونیکی بر اساس تئوری بار شناختی برای بهبود سطوح یادگیری دانش 
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امروزه به دلایل مختلفی از جمله ظهور بیماری کرونا، شاادد اساتالال نظام دای آموزشای از آموزش     پیشیینه و اهدا::

دای غیرحضاوری دساتی د در ایز زمان، ناا اصالی در حراحی آموزشای دوره دای آموزش غیرحضاوری را م لمان در  

ساااختار شااناختی و چگونگی یادگیری دانا آموزان از  دا باید با نظریه دای مربوط به   درس برعهده دارند؛ بنابرایز آن

ب بالا بردن ساطوح یادگیری  لمحتوادای الکترونیکی آشانا باشاند تا آموزش دای آن دا نامز تساهیل فرآیند یادگیری، سا

و افزایا میزان یادداری مطالب آموزشای در دانا آموزان نیز شاودد زیرا چنان ه محتوادای الکترونیکی و چندرساانه ای  

حراحی شده به خصوص در درسی مانند فیزیک که از انواع رسانه دا و بازنمایی دای مت دد برای انتاال مفادی  بهره می 

ممکز اسات باع  واردآمدن بارشاناختی اناافه    ،گار با سااختار شاناختی یادگیرندگان حراحی نشاودگیرد حلق اصاولی سااز

فرآیناد یاادگیری و یاادداری مطاالاب در یاادگیرنادگاان بااشااادد لاذا  باه حاافظاه ی یاادگیرنادگاان شاااود و ایز امر ماان ی برای  

بر اساااس اصااول نظریه    (مثلاً ملح  فشااار)پژودا حاناار باددط حراحی یک محتوای الکترونیکی برای درس فیزیک  

آموزان از ملح   و میزان یادداری دانا  کاربساتز(دانا، فهمیدن و به)  تأثیر آن بر ساطوح یادگیریو بررسای    بارشاناختی

 آموزشی انجام شدد

جاام اه آمااری پژودا،    کنترل بوددآزمون باا گروه  پس  -  آزمونآزماایشااای از نوع حرح پیاپژودا نیماه  روش  :هیاروش

اساتان تهران اسات    1۷وپرورش ناحیه  آموزان دختر پایه نه  دوره متوساطه اول مدارس عادی آموزششاامل کلیه دانا

ای و تخصای  ای چندمرحلهگیری از نوع تصاادفی خوشاهمشاوول به تحصایل بودندد نمونه  1400-1401که در ساال 

نفر اسااات که در دو گروه    120 گرفته اساااتد حج  نمونه آماری تحایقدای آزمایا و کنترل انجامتصاااادفی در گروه

دای سطوح یادگیری و میزان یادداری از یک آزمون پیشرفت  آوری دادهبرای جمعدمسان آزمایا و کنترل قرار گرفتندد  

ن با  آزمون اساتفاده شاد که روایی صاوری و محتوایی آن توسای دبیراپس-آزمونتحصایلی محاق سااخته به صاوری پیا

ساانجیده شااده بودد اجرای    85/0کرونلاخ  تجربی و اساااتید آموزش فیزیک تایید و پایایی آن به روش آلفایتجربه علوم

دفته   3 آموزی( در حیصااوری مجازی و در بسااتر سااامانه شاااد )شاالکه اجتماعی دانادورۀ آموزشاای ایز پژودا به

گرفته استد قلل از شروع دورۀ آموزشی،  تجربی پایه نه  انجامدای مجازی علومای در کلاسدقیاه 60جلسة   6آموزشی،  

آن( برای گروه کنترل به   دا و محتوای آموزشااای مربوط به یک ملح  از فیزیک ) ملح  فشاااار و آثارابتدا حرح درس

ی،  دای مجازی متداول تهیه و تدویز شادند و سا س با مطال ه دقیق ملانی نظری و تجربی نظریه بارشاناختشایوه کلاس

دا و محتوادا با رعایت اصااول نظریه بار شااناختی برای گروه آزمایا تهیه و تدویز گردیدد به منظور تجزیه و حرح درس

 .استفاده شد  SPSS 20تحلیل داده دا از نرم افزار  

ملتنی بر نظریه   نتایج آزمون تحلیل کوواریانس برای سااطوح یادگیری نشااان داد، حراحی محتوای الکترونیکی  ها:یافته

آموزان گروه آزمایا نسالت به  ساطوح یادگیری)دانا، به فهمیدن و به کاربساتز( دانا ارتاای بیشاتربارشاناختی، سالب 

ددد، بیز گروه مسااتال برای آزمون یادداری نشااان می دم نیز نتیجه آزمون تی(د p   >  05/0شااود)گروه کنترل می

 (دp >  01/0دا از ملح  تدریس شده تفاوی م ناداری وجود دارد)  کنترل و آزمایا در میزان یادداری آن

گیری کرد که رعایت اصاول حراحی آموزشای  توان نتیجهآمده از مطال ه حانار میدساتبه نتایج بهباتوجه  گیری:نتیجه

روی ساطوح    توجهی برقابل تأثیر مثلتآموزشای الکترونیکی درس فیزیک،    ملتنی بر نظریه بارشاناختی در تولید محتوای

لذا به حراحان محتوادای آموزش الکترونیکی توصاایه   آموزان از ملاح  آموزشاای دارددیادداری دانا  و میزانیادگیری  

 محتوا دای خود مدنظر قرار ددنددشود تا اصول نظریه ی بارشناختی را در حراحی و تولید می
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Introduction 

 

The global emergence of COVID-19 has led 

several countries to set social distance 

regulations to avoid the spread of the disease. 

Obviously, the spread of the pandemic disease 

and its subsequent limitations led to a major 

disorder in the educational systems all across 

the world and brought about a sudden shift 

from traditional face-to-face classes to e-

learning and virtual platforms. Unfortunately, 

several teachers replicated the principles of 

face-to-face classes in online settings regardless 

of the potentials and capacities of the e-

learning environments while they 

simultaneously expected to achieve the optimal 

goals relying on e-learning and technology-

based education. 

To make better decisions for designing and 

developing the content for virtual classes, the 

teachers are required to get familiar not only 

with the effective methods but also their 

underlying rationales. As a teacher, we are 

mostly inclined to try out new ways to help the 

learners. Hence, we select the transient modes 

of activities despite analyzing the existing 

evidence on their effectiveness [1]. As a result, 

in addition to technical issues and the 

attractiveness of the electronic content, 

learning efficiency in online classes needs to be 

prioritized. It has been proved that well-

designed electronic content would lead to 

increased learning outcomes [2]. Due to the 

difference between face-to-face and e-learning, 

making a successful shift from the former to the 

latter one seems to be complicated particularly 

for such subjects as physics, which by itself 

requires repetition and adaptation to the 

environment and entails higher-order thinking 

skills [3]. Researchers hold that developing and 

implementing educational content to form an 

accurate perception of the concepts makes a 

tremendous impact on how the learners 

acquire them since having a good 

understanding of the learners’ learning 

procedures contributes to the more desired 

planning and implementation of the materials  

[4]. 

Bloom’s taxonomy of the learning levels is 

one of the globally known theoretical 

frameworks for describing learning [5] and 

presents three domains namely cognitive, 

affective, and psychomotor for categorizing the 

learning objectives. However, learning is not 

the only ultimate goal of educational programs. 

Rather, lifelong learning is the desired outcome. 

The cognitive domain of this taxonomy entails 

such objectives as recalling, retrieving 

knowledge and developing mental skills and 

capabilities. Six categories were considered for 

the cognitive domain including knowledge, 

comprehension, application, analysis, 

synthesis, and evaluation. To lead the students 

towards achieving these levels, material 

developers must design the content based on 

the human brain capacity. 

Hence, to enhance the learning levels in an 

e-learning context, material developers must 

develop structurally organized content [6]. The 

educational programmers must ensure that the 

content gears to the learners’ cognitive 

processing and enhanced learning. To this end, 

numerous factors including the learning 

environment, learning objectives, content 

difficulty, multimedia format, and their impact 

on cognitive loading must be considered [7]. 

Cognitive loading occurs when the cognitive 

processing is beyond the learner’s cognitive 

capacity [8].  

Cognitive loading theory is a human 

memory- and brain-based theory encompassing 

a long-term and a working memory [9-10]. 

Working memory refers to a system that is 

responsible for transient storage and 

manipulation of information. It acts as a mental 

working memory that is flexible enough to 



F.Ahmadi  et al.                                                                                                                                                                                                         216   

support daily cognitive routines, requiring both 

processing and storing information (e.g. mental 

calculations). However, daily memory capacity 

is limited, and imposing extra cognitive 

requirements results in losing a huge bulk of 

information [11]. As a result, the general load of 

mental activities imposed on the memory at 

once is called cognitive loading [12]. 

Three kinds of cognitive load have been 

proposed in this theoretical framework 

including intrinsic cognitive load, extraneous 

cognitive load, and germane cognitive load [12]. 

The load that must be learned due to the nature 

and interaction among the content elements is 

called intrinsic cognitive load; the load that is 

created through the mode of presenting 

information and prevents the accurate 

schemata from being created is called 

extraneous cognitive load. Contrarily, germane 

cognitive load is formed when the imposed load 

by the educational features improves the 

schemata formation and makes a positive 

impact on learning [13]. Hence, educational 

programmers must increase the germane 

cognitive load to a large extent, decrease the 

extraneous cognitive load, and control the 

intrinsic cognitive load [10]. 

Learning environments can influence the 

cognitive load and thereby, make an impact on 

learners’ understanding, thinking, and learning 

[14]. Accordingly, changing the learning 

environment from a face-to-face class to an 

electronic setting requires fundamental 

changes in planning and developing content so 

that the learners can experience deep and 

meaningful learning. Deep learning depends on 

the type of learners’ cognitive processes while 

learning a topic. These processes involve: I. 

Selection: paying attention to important 

aspects of input, II. Organization: organizing the 

input in a coherent way, III.  Integration: relating 

the input to the existing knowledge in long-

term memory [15]. Multimedia educational 

programmers must avoid extraneous cognitive 

load since spending more energy for processing 

information leads the learners to have lower 

cognitive capacity for being involved in the 

learning experience [16]. Multimedia content 

means a combination of several modes of 

presentation including text (oral or written), 

static graphic designs (pictures, diagrams, etc.), 

and dynamic graphic designs (animations, 

movies, etc.) [17]. Multimedia presentation of 

information is effective in learning science, 

namely natural sciences [18] and physics [19]. 

Students learn physics via various tools such as 

words, pictures, diagrams, tables, movies, etc. 

which can be applied to describing physical 

phenomena. It seems that several presentation 

modes are employed in transferring 

information and supporting knowledge in 

teaching physics. The results of various studies 

have demonstrated that multidimensional 

presentation of information promoted the 

learners’ conceptual understanding of physical 

issues and improved their problem-solving skills  

[20,21]. Although using various presentation 

modes enjoys the potential to support the 

learning procedures, it may result in extraneous 

cognitive load among the learners and have a 

negative impact on their learning procedures 

unless their cognitive structure and limited 

capacity of the working memory are taken into 

account [22].  

According to Mayer, [23,24] educational 

content must be based on individuals’ brain 

capacity and how they process information. The 

cognitive load theory provides a set of 

principles resulting from numerous studies on 

optimal educational materials development  

[8,10,24,27]. These principles include: 

A. Coherence principle (omitting the extra and 

unnecessary materials leads to better learning). 

B. Segmenting principle (segmenting 

complicated content is simplified into more 

controllable parts. 
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C. Signaling principle (cognitive load is lowered 

by presenting clues to the learners regarding 

the selection and organization of the content). 

D. Multimedia principle (applying a 

combination of words and pictures is more 

effective than merely using words). 

E. Modality principle (a combination of audio-

visual resources is more efficient than 

presenting the content through one of these 

senses). 

F. Spatial contiguity principle (relevant words 

and pictures are better to be proximate). 

G. Temporal contiguity principle (simultaneous 

presentation of audio-visual resources makes it 

unnecessary to keep one slide in the working 

memory till the next slide is shown). 

H. Redundancy principle (redundancy occurs 

when the same content is presented in the oral 

and written format and hinders the information 

processing). 

I. Individualization principle (considering 

individual differences in assigning tasks and 

regulating their level of difficulty leads to better 

results). 

J. Feedback principle (providing the learners 

with feedback results in the required cognitive 

processing for deeper learning). 

K. Expertise reversal principle (the learners’ 

differences in terms of their levels of knowledge 

must be considered (i.e. presenting information 

must be different for the beginners and 

experts)). 

Research has shown that the cognitive load 

of the working memory could be lowered 

provided that multimedia learning is facilitated 

by following the principles of the cognitive 

loading theory [28]. Bearing this in mind, it 

seems that injecting the principles of cognitive 

load theory into the e-learning materials would 

significantly influence the learners’ levels of 

learning and retention in such subjects as 

physics (e.g. pressure, etc.) which require 

various modes of presentation. Physics entails 

abstract concepts and the learners mostly lack 

the required levels of accurate understanding 

and recalling to notice and apply them in their 

daily lives. Accordingly, the current study was 

conducted to test the following hypotheses: 

I. Developing e-learning materials based on the 

cognitive load theory makes a significant impact 

on the learners’ levels of learning (i.e. 

knowledge, comprehension, and application). 

II. Developing e-learning materials based on the 

cognitive load theory makes a significant impact 

on the learners’ retention of the theme 

“Pressure” in physics.  

 

Review of the Related Literature  

 

The results of Mayer et al.’s [29] study indicated 

the negative effect of injecting additional and 

even interesting but irrelevant details in 

hindering learning and retention among the 

learners. They justified their findings relying on 

the cognitive load theory and multimedia 

learning. Furthermore, Schauer et al. [30] 

conducted a study and demonstrated that 

integrative e-learning for effective teaching of 

physics would lower the learners’ cognitive load 

by supporting their individual comprehension 

procedures, providing multimedia access to 

knowledge, and catering for their individual 

differences. 

In another study, Takir and Aksu [31] 

investigated the possible impact of the 

developed materials based on cognitive load 

theory on the seventh-grade students’ 

accomplishments in Algebra. They 

demonstrated the facilitative and positive 

effect of such materials on the students’ 

achievement and learning. Moreover, Andrade 

et al. [32] conducted a quasi-experimental 

study and explored the influence of multimedia 

materials and their difficulty level based on 

cognitive load theory and the students’ learning 

outcomes. They randomly assigned the 
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students to three groups including a group 

receiving text and graphics, a group receiving 

voice and text and graphics, and a group 

receiving video, voice, text, and graphics. The 

results of their analysis revealed that the first 

group, with lower intrinsic cognitive load, 

gained higher scores in the post-test. Similarly, 

the students with the higher germane cognitive 

load had higher scores in the post-test. Also, in 

the second and third groups, the students with 

lower extraneous cognitive load obtained 

higher scores in the post-test. The results of a 

study by Camos and Portrat [33] demonstrated 

that repetition and cognitive review were 

needed to increase the information learning 

rate in the participants’ working memories. 

They also found out that applying cognitive-

load-based principles would enhance the 

learners’ retention. 

Additionally, in a study by Grech [34] in 

Malt, multimedia principles of learning were 

used to develop the PowerPoint slides. The 

findings showed that taking into account the 

principles of cognitive load theory and 

multimedia learning in developing the slides led 

to a lowered imposed cognitive load on the 

working memory and expedited the learning. 

Moreover, Becker et al. [35] studied the use of 

Tablet-based visual analysis in enhancing 

learning of such concepts as static and 

accelerating movement to confirm the 

significant role of lowering cognitive load on 

learning efficiency. Their analysis demonstrated 

that extraneous cognitive load during the 

experiment-based learning procedure was 

significantly lower in technology-based 

teaching (if the principles of cognitive load 

theory and multimedia learning are followed) 

compared to that in traditional education. 

Moreover, Tindall-ford et al. [36] showed that 

presenting the basic courses of electrical 

engineering would be more preferred provided 

that audio-visual resources were employed. 

They took into account the memory cognitive 

load and estimation of the educational 

effectiveness to analyze the data.   

A review of the existing literature on the 

cognitive load theory indicates that the 

principles have been employed for designing 

educational multimedia and software to 

complement face-to-face instructions. The 

emergence of COVID-19 and the sudden shift to 

virtual education and the application of e-

learning content in online courses seem to have 

created a niche, exploring the influence of 

employing the principles of cognitive load 

theory in designing the e-learning content on 

the students’ levels of learning and retention. 

Most studies have focused on the challenges, 

demerits, and merits of online courses; 

teachers, particularly basic sciences and physics 

teachers, have been searching for appropriate 

techniques and software to present the content 

on virtual platforms. Hence, the current study 

attempted to fill this void by highlighting the 

possible impact of implementing the principles 

of the cognitive load theory in developing the e-

learning content on the students’ levels of 

learning and retention in physics classes. 

 

Method 
 

The current applied study adopted a quasi-

experimental design via administering pre-test 

and post-test in an experimental and a control 

group. 

 

Participants 

The statistical population consisted of all the 

female ninth graders in Tehran, District 17 in 

the academic year 2021-2022. Multistage 

stratified random sampling procedures were 

used and a total number of 120 learners were 

included in the sample. They were divided into 

two groups of 60 and were assigned to the 

experimental and control groups. 
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Instruments 

To gather the required data, a researcher-made 

test was used. It included 20 multiple-choice 

items which were developed relying on the 

objective-content table, subject, and Bloom’s 

taxonomy based on the Physics textbook. The 

items were given to experienced teachers of 

science and physics to be checked in terms of 

content validity. To check for the test reliability, 

Cronbach’s alpha coefficient was calculated as 

0.80, indicating an acceptable degree of 

reliability. It is worth noting that the same test 

was used for the delayed post-test. 

 

Procedure 

The students took part in a three-week virtual 

empirical sciences course comprising six sixty-

minute sessions. Before offering the course, the 

educational objectives of chapter 8 of the 

empirical sciences textbook in the ninth grade 

related to the subject “pressure” were 

determined using the teacher’s manual and 

eliciting the experienced sciences and physics 

teachers’ expert comments. Then, their level of 

cognitive processing was identified based on 

Bloom’s taxonomy. The objectives were 

categorized into three groups of knowledge, 

understanding, and application. Accordingly, 

the test items were developed as follows: 6 

items at the level of knowledge, 12 items at the 

level of understanding, and 2 items at the level 

of application. Following that, the virtual classes 

lesson plans were developed and confirmed by 

the experienced teachers. It is worth noting that 

the lesson plans for the experimental group 

were designed based on the theoretical and 

empirical principles of cognitive load theory. 

Afterward, the content was prepared. The pre-

test was administered to both experimental and 

control groups. In this regard, the control group 

received the same instruction in the virtual 

classes and the experimental group received 

the cognitive-load-based instruction. Finally, 

the post-test was administered and the 

learners’ scores were recorded. The same 

researcher-made test was used in both pre-test 

and post-test stages. To assess the students’ 

long-term retention, the delayed post-test was 

administered after a two-week interval and the 

scores were recorded. Finally, it should be 

mentioned that we used available data through 

the local source which was provided by our own 

research team, so all the data can be provided. 
 

Design 

The materials were designed based on the 

cognitive load theory for the experimental 

group. Having reviewed the existing literature, 

the content was developed based on the 

cognitive load theory and multimedia design. 

The following issues were taken into account: 

A. Before designing the educational content, 

the pre-test scores of the experimental group 

students were analyzed to ensure the basic 

level of knowledge about pressure among them 

(Expertise reversal principle).  

B. For designing the content, several audio-

visual media were employed. Several media 

including text, pictures, sound, and films were 

used in order not to confine the scope of the 

educational content to merely two or more 

particular media (Multimedia principle). 

C. All the videos and voices were prepared by 

the content developer and other colleagues’ 

files were not used. Moreover, to simulate the 

face-to-face classes and board, a light pen was 

used to write, i.e. writing by means of software 

was avoided (Individualization principle). 

D. The educational program was implemented 

in the form of flipped classes. In this way, the 

educational content of each session was 

uploaded on Shad for the experimental group 

and the students were given time to watch the 

files and learn. The beginning of each session 

was allocated to examining the homework and 

asking questions (Self-speed observing 

principle). 
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E. Taking into account the audio-visual 

channels, the content was developed in a way 

that the visual content lacked the text so that 

the capacity of the channel was not fully 

saturated (Modality principle).  

F. The clarity was considered in choosing the 

pictures to convey the message more 

conveniently. The low number and high quality 

were taken into account to avoid using pictures 

of cognitive overload. To this end, the music 

was not included in the educational content; 

eliminating the extra sounds could draw the 

students’ attention. Moreover, no extra 

pictures were used to decorate the class 

environment (Coherence principle). 

G. A mouse was used to show the content on 

the videos. Moreover, to draw the students’ 

attention to the major points, pens of different 

colors, boxes, and margins were used (Signaling 

principle). 

H. The chapter was divided into several sections 

and short video files were prepared for each 

section to avoid long and nonstop videos. Each 

topic was completely tackled in each video file 

(Segmenting principle). 

I. In multimedia files, the slide with a picture of 

the concept of pressure was followed by the 

slides including the relevant text and 

explanations. Moreover, the presentation of 

the information was accompanied by the 

relevant concepts in each video file. The text, 

pictures, and sounds were relevant and 

coherent (Spatial contiguity principle). 

J. As regards the experiments, the explanations 

were presented while the experiment was 

being conducted. The coordination of the audio 

and video files was considered (Temporal 

contiguity principle). 

K. The teacher’s explanations of the 

experiments in the video files were not 

accompanied by the transcription of the 

experimental procedures (Redundancy 

principle). 

Since the students were familiarized with 

the concept of “pressure” for the first time, it 

was tried to divide the content into separate 

video files to control the possibly imposed 

cognitive load. A step-by-step approach was 

adopted to present the new content in which 

the prerequisites were provided and the 

underlying concepts (e.g. force, floor, etc.) were 

reviewed.  

As different media could be used to present the 

concept of “pressure”, inappropriate use of the 

educational tools may lead to an increased 

cognitive load; hence, the link between 

concepts and the relevance of the sub-themes 

was considered to present a clear picture of the 

target content. To this end, attractive content 

and decorative features that might deviate the 

students were excluded from the files.  

Fig. 1 displays one of the slides for the 

experimental group in which cognitive load 

theory principles were taken into consideration. 

 

 
Fig. 1: Part of the multimedia content for the 

experimental group (observing such principles as 

Multimedia, Coherence, Modality, Spatial 

contiguity, Temporal contiguity, and  Signaling). 

 

Appropriate cognitive load is essential to 

learning and can be represented by the 

learners’ memory attempts to create and 

automatize their mental schemata. Repeated 

use of the knowledge and skills would lead to 

autonomous performance, which in turn, 

overcome the limitations of the working 

memory. To increase the appropriate cognitive 
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load, such procedures can be taken as 

presenting more examples, posing more 

questions, providing problem-solving tasks, 

stretching the learners’ imagination, giving a 

summary of the content, illustrating the 

relationship between and among the content, 

and gradual omission of the guidelines. Fig. 2 

shows the content for the experimental group 

which entailed educational designing 

procedures to increase the appropriate 

cognitive load. 

 

 
Fig. 2: Part of the multimedia content for the 

experimtal group (observing such principles as 

Multimedia, Modality, Redundancy and 

Individualization). 

 

Results and Findings 

 

To analyze the data, SPSS (Version 20) was used. 

To answer the research question related to 

learning based on their levels of cognitive 

processing (knowledge, understanding, and 

application), co-variance analysis was used. To 

check the data obtained from the delayed post-

test, an independent samples t-test was run. To 

test the first hypothesis, the scores related to 

the level of learning of the test items were 

separately analyzed at three levels of 

knowledge, understanding, and application. 

The results of covariance analysis for the 

knowledge level are presented in Table 1.  

According to Table 1, omitting the impact of the 

pre-test and considering the F coefficient, the 

results revealed a significant difference among 

the moderated mean values for the knowledge 

level between experimental and control groups 

(P≤0.05). Hence, developing the e-content 

based on the principles of cognitive load theory 

significantly influenced the learners’ level of 

knowledge in the “pressure” subject. Table 2 

displays the results of the analysis of the data 

related to the understanding level. 

As Table 2 shows, omitting the impact of 

the pre-test and considering the F coefficient, 

the results revealed a significant difference 

among the moderated mean values for the 

understanding level between experimental and 

control groups (P≤0.05). Hence, developing the 

e-content based on the principles of cognitive 

load theory significantly impacted the learners’ 

level of understanding in the “pressure” 

subject. Table 3 illustrates the results of analysis 

of the data related to the application level. 

As Table 3 indicates, omitting the impact of 

the pre-test and considering the F coefficient, 

the results revealed a significant difference 

among the moderated mean values for the 

understanding level between experimental and 

control groups (P≤0.05). Hence, developing the 

e-content based on the principles of cognitive 

load theory significantly influenced the 

learners’ level of applying in the “pressure” 

subject. 

According to the results, it might be 

concluded that developing the e-learning 

content based on the principles of the cognitive 

load theory would make a tremendous impact 

on the students’ levels of learning while they 

were taught the “pressure” subject. Table 4 

demonstrates the results of descriptive 

statistics for the second hypothesis. 
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Table 1: Results of covariance analysis for the test items at the knowledge level 

Effect size Sig F Ms df SS Source 

0.906 0.000 1125.146 1727.676 1 1727.676 Pre-test 

0.296 0.000 49.231 75.595 1 75.595 Group 

0.037 0.036 4.523 6.945 1 6.945 Error 

   1.536 117 179.655 Total 

 
Table 2: Results of covariance analysis for the test items at the understanding level 

Effect size Sig F Ms df SS Source 

0.304 0.000 29.475 50.423 1 50.423 Pre-test 

0.31 0.0115 2.522 4.314 1 4.314 Group 

   1.711 115 196.730 Error 

    118 13517.000 Total 

 
Table 3: Results of covariance analysis for the test items at the application level 

Effect size Sig F Ms Df SS Source 

0.104 0.013 0.431 0.070 1 0.070 Pre-test 

0.124 0.043 2.866 0.468 1 0.468 Group 

   0.163 117 19.113 Error 

    120 21.000 Total 

 

Table 4: Descriptive statistics for delayed post-test 

Mean Number Groups 

14.933 14.933 Control 

16.983 16.983 Experimental 

 

Before running an independent samples t-test, 

the variances of both groups were checked via 

Levene’s test (See Table 5), indicating no 

significant difference between the 

experimental and control groups.  

Having ensured the homogeneity of the two 

groups, an independent samples t-test was run. 

Table 6 displays the results. 

Table 5: Levene’s test of homogeneity of variances 

Sig F df2 df1 Variance 

0.51 0.42 118 1 Retention 

 

As Table 6 shows, there was a significant 

difference between the experimental and 

control groups (t= -4.88, p≤0.05). Accordingly, 

considering the principles of cognitive load 

theory and the limitations of the working 

memory in developing the e-learning content 

related to pressure increased the learners’ 

retention in the experimental group.

 

Table 6: Results of the t-test for the second hypothesis 

P T Levene’s test 
Standard 
deviation 
difference 

Mean 
difference 

Group Variable 

0.000 -4.88 4.01 0/42 -2.05 
Control 

0.000 

Experimental 
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Discussion  

 

The current study aimed to investigate the 

impact of observing the cognitive loading 

theory in designing electronic content of a 

concept in physics (pressure) on the students’ 

levels of learning (knowledge, understanding, 

applying) and their retention of this concept. 

The findings revealed that the students who 

received cognitive loading theory-based 

multimedia content outperformed those in the 

control group. The results showed that 

accessing various levels of learning in 

multimedia content would make learning 

meaningful, and thereby, the students would be 

enabled to establish a meaningful link between 

the presented content and processing the 

information in their working memory. As a 

result, they would be able to identify the key 

concepts, organize the information in their 

memory, and merge this information into the 

previously existing bulk of knowledge. Paying 

attention to the cognitive constructs, 

underlying the cognitive loading theory, 

contributes to designing such meaningful and 

effective content for educational settings. 

Hence, in online education, the limitations of 

the working memory and principles for 

overcoming these obstacles must be 

considered so that the extra cognitive loading is 

omitted, and thereby, learning becomes easier 

so that the content helps the learners enhance 

their levels of learning.  

The findings of the study also demonstrated 

a significant difference between the 

experimental and control groups in terms of the 

retention of the presented content after a two-

week interval. This might indicate that 

multimedia content allows the learners to 

practice at their own appropriate time 

repeatedly, which results in a higher degree of 

retention. Designing the content based on the 

principles of the cognitive load theory, working 

memory storage, and retrieving information in 

long-term memory would make learning more 

meaningful and effective (van Merriënboer & 

Sweler, 2005; van Merriënboer & Kester, 2005). 

In this regard, the results were in line with those 

of previously conducted studies (Mayer et al., 

2001; Schauer et al., 2007; Takir & Aksu, 2012; 

Andrade et al., 2015; Grech, 2018; Becker et al., 

2020). 

 

Conclusions 

 

Attending to the students’ cognitive constructs 

and taking into account the characteristics and 

limitations of the working memory and 

observing the cognitive load theory principles in 

designing the electronic content (e.g. physics 

which requires several media to represent the 

concepts) would enhance the levels of the 

students’ learning (i.e. knowledge, 

understanding, applying) and increase the 

retention of the content. 

Hence, it is recommended to pay attention 

to the use of media in teaching physics since it 

would lead to a higher degree of learning and 

facilitate meaningful learning, thereby, 

enabling the learners to establish a link 

between the information presented visually 

and information processed verbally in the 

working memory. This leads to effective 

pruning of information so that the audio-visual 

channels are not occupied by unnecessary and 

irrelevant extra information [8]. Indeed, if e-

learning was confined to transferring 

information to the students in an undesirable 

procedure, numerous great lecturers could be 

asked to record the relevant speeches and 

provide the students with them [37]. 

Accordingly, multimedia planners must learn 

not only the technical considerations and layout 

designing of the e-learning content but also the 

strategies for effective presentation of 

information to avoid imposing extra cognitive 
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load and facilitate the smooth flow of 

knowledge constructs in the learners’ long-term 

memory. 

Despite its implications and applications, 

the study had some limitations. The sample size 

was small and only female learners were 

included in the study. Some other limitations 

included the focus on one subject in one grade 

and the low speed of the internet for uploading 

and downloading the content in e-learning 

settings. 

According to the findings of the current 

study, teachers in general and basic sciences 

teachers, in particular, are recommended to 

become familiar with the cognitive constructs 

and cognitive load theory to develop the 

educational content (in face-to-face or online 

classes) that enhance the students’ level of 

learning and, by no means, confine the material 

development to the technical and physical 

layout considerations. Accordingly, similar 

studies to the present one can be carried out for 

other concepts in physics, other subjects, and 

other grades. 
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Background and Objectives: Regarding the fact that most of the submitted official documents are written 
in or translated into English, all English for Specific Purposes (ESP) learners are not only required to learn 
professional knowledge but also need to know English technical vocabulary in their field of study. 
Therefore, enhancing technical vocabulary competence (VC) is one of the aims defined by ESP learners. In 
this new digital era, various techniques facilitate vocabulary learning via using Information and 
Communication Technology. Due to the advent of technology and the developmental trend of learning, 
learners are provided with the opportunity to use online and mobile applications in a very wide range to 
develop their English vocabulary knowledge. Accordingly, this study was an attempt to explore the effect 
of using Google Docs on ESP students' vocabulary learning. The research also intended to find out the 
learners' perceptions toward using Google Docs on learning and practicing target technical vocabulary. 
Materials and Methods: To this end, a quasi-experimental research design was employed for gathering 
both quantitative and qualitative data. In this regard, 40 Iranian ESP nursing learners who were randomly 
allocated into an experimental (n=20) and a control group (n=20) participated in this study. The learners in 
the control group were asked to use their personal traditional techniques for learning technical vocabulary, 
while the experimental group was assigned to use Google Docs for vocabulary learning. Four data-gathering 
instruments were utilized; first, an Oxford Placement Test (OPT) was employed for homogenizing the 
participants. Second, each group underwent a pretest and a posttest to assess their learning of the assigned 
vocabulary lessons. Then, a survey was conducted among the experimental group to investigate learners' 
motivation about learning technical vocabulary through using Google Docs. Lastly, a semi-structured 
interview was employed with the experimental group to explore their thoughts and perceptions toward 
using Google Docs. A series of t-tests, including two paired sample t-tests and one independent samples t-
test were employed to compare the performance of the two groups in terms of learning technical 
vocabulary.  
Findings: Subsequent to validating the assumption of normality, the results of an independent samples t-
test revealed that there was a significant difference between the students of the experimental and control 
groups on post-test scores. The obtained data revealed that both experimental and control groups were 
able to improve their vocabulary learning successfully. However, comparing the two groups showed that 
the experimental group performed significantly better than their counterparts in the control group who 
used their practical traditional techniques for learning specialized vocabulary in ESP courses. Additionally, 
face-to-face semi-structured interview results uncovered that the experimental group learners had positive 
perceptions toward using Google Docs for learning technical vocabulary. 
Conclusions: Counting on the integration of technology into the curriculum of learning/ teaching ESP, it 
was concluded that Google Docs was an effective website tool that boosts, engages, and motivates learners 
to expand their technical vocabulary learning. Based on the limitation of the research, it is suggested to 
conduct a similar study with both male and female ESP learners, and also with a larger sample. The results 
of this research contain considerable implications for ESP instructors and learners and also curriculum and 
syllabus designers. Incorporating ICT into ESP education has revolutionized and changed the method by 
which ESP material developers construct ESP materials. So, findings can be implemented in any educational 
contexts as well as other languages. 
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  آموزان   زبان  تمامی  ،هستند  شده ترجمه  یا نوشته  انگلیسی زبان به  رسمی  اسناد اکثر   اینکه  به  توجه  با اهداف:پیشینه و  

  رشته   در انگلیسی  تخصصی واژگان  باید  بلکه   هستند، ای  حرفه  دانش  یادگیری به   ملزم تنها  نه   اهداف ویژه برای انگلیسی 

  انگلیسی  آموزان زبان  توسط  که   است اهدافی از  یکی  تخصصی واژگان دانش  افزایش بنابراین، .  بدانند  نیز  را  خود  تحصیلی

  از   استفاده  با   را  واژگان  یادگیری،  مختلف  های   تکنیک  جدید،  دیجیتال  عصر  در.  است  شده   تعریف  اهداف ویژه   برای  برای 

  فرصت   این  آموزان  زبان   یادگیری،  ای   توسعه  روند   و فناوری    ظهور  به   توجه  با .  کند  می   تسهیل  ارتباطات   و  اطلاعات   فناوری

  استفاده   تلفن همراه  و   برخط  های  برنامه  از  خود  انگلیسی  واژگان   دانش  توسعه   برای   بسیار زیادی،یزان  که به م  دارند  را

  زبان آموزان   واژگان  یادگیری  بر  Google Docs  از  استفاده  تأثیر  بررسی  برای  تلاشی  مطالعه  این  اساس،  این  بر.  کنند

  یادگیری  در Google Docs  از  یافتن میزان درک زبان آموزان دنبال  به   همچنین تحقیق  این.  بود ه ژانگلیسی با اهداف وی

 .بود نظر   تخصصی مورد واژگان  تمرین  و

  راستا،   این  در.  شد  استفاده  کیفی  و  یکم    هایداده  آوریجمع  برای  تجربی  نیمه  پژوهشی  طرح  از  منظور  بدین :هاروش

  20)  کنترل  و (  نفر   20)  آزمایش  گروه  دو  در  تصادفی   طور  به  که   ایرانی  پرستاری   دانشجویان زبان تخصصی رشته   از  نفر  40

  برای   سنتیروش های    از   تا   شد   خواسته  کنترل  گروه   آموزان   زبان   از .  کردند  شرکت   مطالعه  این   در   گرفتند،  قرار (  نفر

  استفاده   Google Docs  از  واژگان   یادگیری  برای   آزمایش  گروه   که   حالی  در   کنند،   استفاده   تخصصی  واژگان   یادگیری 

( برای  OPTابتدا از آزمون تعیین سطح آکسفورد )  .شد  استفاده  ها  داده  آوری  جمع  ابزار  در این پژوهش، چهار.  کردند

همگن سازی شرکت کنندگان استفاده شد. در مرحله دوم، هر گروه برای ارزیابی میزان یادگیری دروس اختصاص داده  

شده تحت یک پیش آزمون و یک پس آزمون قرار گرفتند. سپس، نظرسنجی در بین گروه آزمایش برای بررسی انگیزه  

انجام شد. در نهایت، یک مصاحبه نیمه ساختاریافته    Google Docsبا استفاده از    تخصصی زبان آموزان در یادگیری واژگان  

  یامجموعهبه کار گرفته شد.     Google Docsدر مورد استفاده از    میزان درک آن ها   با گروه آزمایش برای بررسی افکار و 

واژگان    ی ریادگیعملکرد دو گروه از نظر    سه یمقا   یبرا مستقلتی  آزمون    کی و    جفتی شامل دو آزمون    t  ی هااز آزمون

تحل  هی تجز  ی براو    تخصصی پدستبه  یها داده  ل یو  از  نامه آمده  ن   رسش  تی تک    آزمون از    ،یافتهساختار مهیو مصاحبه 

 .استفاده شد  محتوا لیو تحل ای نمونه

  جویان دانش   نینشان داد که ب   -testمستقل  تی  آزمون    جی نتا  ،داده ها  نرمال بودنفرضیه ی    یپس از اعتبار سنج  ها:یافته 

درصد فاصله    95، با  t= - 0. 573  ،Sig = 0.000) وجود دارد  یو کنترل در نمرات پس آزمون تفاوت معنادار  شیگروه آزما 

واژگان    یریادگی ستندتوان   گواه و    شی به دست آمده نشان داد که هر دو گروه آزما  یداده ها  (.-5.75تا    -8.30از    نانیاطم

  ان یاز همتا   ی دار  ا به طور معن  ش یدو گروه نشان داد که گروه آزما   سه یحال، مقا  ن ی بهبود بخشند. با ا  تی خود را با موفق

بهتر  گواه خود در گروه   گروه    رانینشان داد که فراگ  افتهی ساختار  مهیمصاحبه ن   ج ینتا   ن، یا داشتند. علاوه بر    یعملکرد 

 داشتند.  تخصصیواژگان  ی ریادگی  یبرا Google Docsنسبت به استفاده از  یمثبت میزان درک  یشیآزما

این چنین نتیجه  ،  ویژهیادگیری/ یاددهی زبان انگلیسی برای اهداف    فرآینددر    وری افنادغام  توجه به  با     گیری:نتیجه

  ی ریادگیگسترش   ی زبان آموزان برا  زهیمشارکت و انگ  ت،ی ابزار موثر است که باعث تقو  کی   Goggle Docsکه    گرفته شد

انگلیسی    رانیبا فراگ یمشابه طالعهم شودیم شنهادیپژوهش، پ یهاتیشود. با توجه به محدود  یخود م تخصصیواژگان 

مدرسان    یبرا  یقابل توجه  میمفاه  یحاو  قیتحق  نی ا  ج یتر انجام شود. نتا با نمونه بزرگ  ن یمرد و زن و همچن  با اهداف ویژه

   .است ی طراحان برنامه درس نیو همچن انگلیسی با اهداف ویژه رانیو فراگ

Introduction 
 

Information and Communication Technology 

(ICT) has modified almost everything in our lives 

which yields to producing incredible resources 

for the process of teaching and learning. Being 

connected and interested in technological 

devices, learners of the technology-enhanced 

mailto:z.cheraghi@sru.ac
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generation are called ‘digital natives’ [1]. The 

learners of the latest generation have great 

comfort and a high tendency toward using 

technology, for instance,  surfing the internet, 

using digital applications, and sending short 

messages [2]. Considering the fact that today’s 

learners learn differently than those a decade 

ago, instructors must apply innovative 

techniques for better learning, particularly for 

learning technical vocabulary effectively by ESP 

learners. 

ICT has been developing for a while now 

with lots of new developments. Stakeholders in 

education have focused on integrating ICT into 

the classroom during the information era. 

Because of the increased availability and 

prominence of ICT, countries are taking steps to 

improve education by forming policies, 

investing in technological infrastructure, and 

training teachers.  

One of the pivotal aspects of learning any 

second or foreign language is learning 

vocabulary. Mastering a high number of English 

words is essential for EFL/ESL learners, 

particularly for learners of ESP. Because VC 

plays an important role in efficient spoken and 

written instruction, interacting in the target 

language effectively necessitates a wide range 

of vocabulary size [3]. Furthermore, vocabulary 

learning is considered to be a central 

component of the development of language 

skills [4]. Consequently, there is a strong need 

to use novel vocabulary learning strategies, 

especially for ESP students. 

Scholars believe that ESP is an approach to 

teaching and learning English as a foreign 

language [5]. Nevertheless, in comparison with 

other pedagogical approaches, the content and 

purposes of ESP are related to the particular needs 

of target learners [6]. Concerning the 

transformative nature of language from one 

context to another, (i.e., medical, engineering, 

politics, tourism, etc.), employing an innovative 

technique for learning ESP vocabulary is of 

utmost importance. Accordingly, people need 

not only to have acceptable general English 

knowledge, but also a high amount of 

vocabulary proficiency and communicative use 

of the language concerning their particular field 

of study or profession [7].  

Most language learners consider 

vocabulary to be one of the most challenging 

components of language learning. Some studies 

concluded that learning and practicing 

vocabulary through technology has various 

advantages [8]. Moreover, the importance of 

learning technical vocabulary has been 

discussed in some research studies [9]. 

Although students are enthusiastic at the 

beginning of the semester, it has been noticed 

that as time goes on, their drive wanes [10]. 

Their performance also tends to deteriorate. 

Due to the correlation between motivation and 

language learning, this decline has occurred 

[11]. It has been demonstrated that 

constructing the instructional design in 

conformity with John Keller's model of 

motivational design can help avoid the negative 

effects of low motivation in EFL classrooms [12].  

A number of investigations indicate that 

digital flashcards, such as cram.com, Quizlet, 

along with Studyblue, serve an important role in 

language learning because they provide 

additional advantages [13]. According to Bilová  

the performance of learners demonstrated that 

Google Docs and Quizlet are effective tools for 

not just vocabulary learning but also for 

language teaching. The suggested approach 

was developed for official English classes, but it 

can be applied to any language course [14]. 

Regarding the conducted studies, 

investigating the effect of Google Docs as an ICT 

tool for learning specialized vocabulary to 

reduce challenges in ESP classes has not been 
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explored so far. Google Docs, provided by 

Google Workspace for Educational institutions 

has been identified as one of the supportive and 

advantageous technological resources for 

acquiring skills and sub-skills, whether in an 

academic setting or a career for professionals 

[15]. According to Nasri et al., the platform has 

also contributed to students' educational 

experiences, especially by facilitating its 

promotion of teacher feedback in Google Docs 

[16]. This tool also supports students' 

educational involvement and helps them to 

broaden their educational techniques [17]. 

Google Docs has also been shown to help poor 

performers in terms of collaboration and 

technological proficiency [18]. To that end, 

Google Docs may find favor with pupils as well 

as educators. Expressly, there is a gap in the 

literature with relatively no study to investigate 

the effect of using Google Docs on technical 

vocabulary learning of Nursing students. Hence, 

the current study deals with English vocabulary 

learning of intermediate nursing students at 

Golestan University in Golestan, Iran. The 

article starts by providing an introduction of the 

findings related to vocabulary-building 

strategies, then explores the theoretical 

background of ICT and concludes with a 

discussion of the role of ICT in vocabulary 

learning. The following section introduces 

Google Docs and related research, and the final 

section states the participants’ perceptions 

toward using Google Docs. 

Considering the importance of learning 

technical vocabulary and also the efficiency of 

integrating technology into the process of 

learning and teaching, this study intended to 

answer the following research questions: 

o Does Google Docs affect ESP learners’ 

vocabulary learning? 

o Does learning vocabulary through Google 

Docs make a significant impact on nursing 

students' motivation? 

o How do students perceive the use of Google 

Docs online website on their ESP vocabulary 

development? 

 

Review of the Related Literature    

 

Theoretical Background  

The current study's investigation into the 

impact of Google Docs applications on 

vocabulary learning is based on two theoretical 

pillars: Technology-enhanced language 

learning, and the theory of Cloud computing. 

For many years, technology-enhanced language 

learning has been a major research topic in 

language instruction [19-20], and it has received 

several positive feedback. Golonka et al. carried 

out a significant study that summed up a wide 

range of technologies used in language learning 

from 1996 to 2010 [21]. It is worth mentioning 

that 1996 was almost the beginning of the 

emergence of educational technology for 

language education. Technology, according to 

Golonka et al. (1) enhanced language learners' 

incentive to learn, effectiveness, and 

interaction frequency, (2) established learners' 

language skills and knowledge (e.g., speaking, 

listening, vocabulary, grammar), in addition to 

metacognitive and metalinguistic expertise, (3) 

enhanced sources of input, and (4) inspired 

input from peers. The study supported the 

efficacy and feasibility of technology-enhanced 

language learning [21]. 

Furthermore, Cloud computing, as defined 

by the National Institute of Standards and 

Technology (NIST), is a model for providing 

convenient, on-demand network access to a 

shared pool of configurable computing assets 

(e.g., networks, storage devices, servers, 

applications, and services) that can quickly be 

supplied as well as published with minimal 

management effort or service provider 
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collaboration [22]. The cloud model promotes 

accessibility. It should be pointed out, 

nevertheless, that cloud computing remains a 

developing paradigm. Cloud computing is 

distinguished by its capacity to be accessed 

from any location with an active Internet 

connection. The ability to advocate on-demand 

self-service enables users to have computing 

capabilities without requiring a relationship 

with the provider of a service. It enables the 

user to obtain data in real time rather than 

having to wait for the service to "boot up" [22]. 

Another significant benefit is the ability to 

access data on any network, regardless of client 

platform (mobile phone, laptop, etc.). Having 

access to data from any place means that 

helpful resources are not being wasted. This 

brings us to a further aspect of location-

independent resource pooling. Cloud 

computing may redirect inactive assets and 

shift them to where consumer demand is 

highest by freeing up precious resources [23]. 

Given that the goal of this paper is to investigate 

the impact of Google Docs on college students, 

the characteristics of these models would be 

applicable to our investigation. 

 

Learning Specialized vocabulary in ESP context 

The fundamental content of any ESP course is 

specialized vocabulary [24]. Professional 

language, which includes technical, semi-

technical, and general vocabulary, is included in 

the well-known categorization of receptive and 

productive vocabulary [18]. Specialized 

vocabulary is elucidated as "content words 

whose meaning is restricted to the specific 

subject, characterizes the specific language as 

an individual area of the global language, and 

constitutes the terminology of the domain" [24, 

p. 162]. Semi-technical vocabulary is defined as 

general words of content that become 

specialized in a particular field while remaining 

accessible in general settings [25]. Finally, the 

term ‘general vocabulary’ "refers to those 

phrases that are familiar to the general speaker 

and exist with technical and sub-technical 

vocabulary in a specialized content" [26, p. 

105]. Specialized vocabulary is likewise strongly 

related to terms. The phrases, recognized as 

lexical units transferring knowledge, establish 

and represent the degree of specialization of 

words. As a result, Terminological vocabularies 

are the key component in teaching medical 

settings [27], and these include morphological 

variants, orthographic variants, elliptical forms, 

and abbreviations.  

 

Learning Vocabulary on Google Docs 

Google Docs (official Google Docs) is a kind of 

cloud software powered by Google Drive. [28] 

As the name recommends, it is an instrument 

for sharing and co-altering documents. It is for 

nothing for all Gmail holders and at the same 

time, an unlimited number of people can utilize 

it. When Google Docs is implemented for 

teaching purposes, it suggests new occasions, 

besides facilitating work. For instance, to create 

various types of student-generated content 

literature recognizes many regions in which this 

apparatus ended up being valuable, with 

collaborative learning and community-oriented 

composing being the most well-known [14]. 

Various composers concentrated on the effects 

of utilizing Google Docs for collaborative 

learning by contrasting the consequences of 

similar studies in two groups of students: one 

group uses Google Docs and the other uses a 

traditional face-to-face system.  

 

Advantages and Challenges of Utilizing ICT in 

ESP 

As stated by Tan, the current world of 

globalization and competitiveness has placed a 

greater value on preparing students (future 
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specialists) to be creative, think logically, and 

solve worldwide issues efficiently [29]. Some of 

the features of an ESP techno-enriched 

environment for learning, as described by 

Butler-Pascoe and Keshtiarast et al., involve 

creating communicative activities 

representative of the specified occupation; 

providing understandable field-specific input to 

students; making easier student creation; 

utilizing genuine resources from particular 

fields and professions; supplying cognitive 

capacities and critical thinking abilities; and 

incorporating cooperative learning [30]. 

Rafi et al. proposed that higher learning 

educational materials be enhanced by using 

electronic libraries and Internet-based 

knowledge. They additionally stated that 

university professors' experiences, students' 

interests, and requirements must be 

incorporated into curriculum design decisions 

via a web-based need evaluation [31]. 

Previous research on ICT integration 

suggests that how instructors understand the 

importance of ICT in teaching and their 

perception of capacity in using ICT influence 

their views toward ICT use, as reported by 

Goodwin et al. It was also discovered that 

students' and teachers' risk-taking opinions 

were an indicator of the relationship between a 

pair of problems, which includes cognitive 

playfulness as well as assumed ICT importance 

[32]. For instance, Mahdum et al. found that 

teachers' prior experience with ICT, convictions 

about the benefits of ICT, and the perceived 

importance of ICT in teaching all influenced 

their use of ICT in the classroom [33]. 

Plenty of educators have not used 

technology in their classrooms due to a lack of 

time, understanding, and enthusiasm [34]. 

According to some investigations, the main 

barriers to establishing CALL in the Iranian EAP 

context are a lack of supplies, inadequate 

training programs for educators, and teachers' 

lack of technological understanding. 

Furthermore, other studies revealed that 

practitioners' technophobia was a barrier [30]. 

Therefore, it might be beneficial to suggest that 

"prior knowledge and achievement with this 

innovation are required for teachers to 

establish a sense of self-efficacy and a feeling of 

mastery before they are comfortable 

incorporating this technology within their 

instructing" [30, p. 286]. 

 

Previous Research on the Advantages of 

Technology to Improve Language Learning in 

ESP Context  

Incorporating ICT tools into an efficient ESP 

educational setting expands the potential for 

understanding of a cutting-edge teaching and 

learning approach based on interaction, 

communication, and cooperation [35].  

According to the findings of Akll et al., using ICT 

to teach ESP allows us to employ hard copy, 

graphics, video, audio recording, and other 

instructional tools. Because all activities are 

carried out concurrently, information is 

acquired more quickly and with greater passion. 

The ESP course, which aims to assist learners in 

using a language for future professional 

activities, is implemented through a content-

based curriculum in which students acquire 

English by concentrating on their specialization 

and using genuine resources. The Internet is a 

great resource for authentic materials tailored 

to the requirements of learners, as well as a 

helpful instrument to establish a more flexible 

and stimulating educational setting [36]. 

The result of a study which has been done 

by Horvat et al. indicates students prefer using 

Moodle learning management system in ESP 

class because of its collaborative learning 

environment and they believe online tools can 

pave the road for improving their skills. They 
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concluded that this application was not bored 

easily and they were eager and more motivated 

and interested in learning independently [37]. 

Menéndez-Otero et al. investigated the use 

of ICT in an ESP course. Their findings 

demonstrated that Office and Moodle are 

effective deterrents to faculty unprofessional 

behavior and student opportunities. compared 

to face-to-face cooperation, all technological 

activity can be quickly, completely, and 

consistently recorded, tracked, and used as 

verification if necessary. As a consequence, 

instructors will be hesitant to abdicate their 

course management responsibilities, and only 

learners who have compelling reasons for 

believing they have been unjustly evaluated 

may challenge their scores. In every case, while 

ICT is incorporated into the evaluation 

procedure, just a few pupils will believe they 

have been unjustly or unequally examined. 

However, the advantages of ICT do not stop 

there [38]. 

Tan supported that the use of ICT has 

changed the roles of a teacher and a student in 

the ESP educational process: the former is 

transformed from a translator of knowledge 

into a moderator of students’ intellectual 

activity, and the latter becomes an active 

participant able to transform information and 

perform intellectual activity. Teachers must 

complete the move from being lecturers to 

becoming organizers. It will become crucial for 

them to encourage students’ critical thinking 

skills, promote information literacy, and 

introduce collaborative working practices to 

prepare students for their future professional 

activities [39]. 

In addition, Keshtiarast et al. discussed the 

benefits and difficulties of integrating ICT in ESP 

through the eyes of Iranian higher-learning 

students and teachers. The findings revealed 

that, in general, Iranian tertiary students and 

teachers had positive perceptions of using ICT 

in ESP courses. Nevertheless, there were some 

challenges, such as (a) the absence of adequate 

technical assistance to assist educators, (b) the 

ineffectiveness of training programs for 

educators, (c) inadequate time and passion, (d) 

a lack of acquaintance with employing ICT use 

on the part of students and teachers, (e) an 

absence of the necessary infrastructures and 

instruments difficulty, (f) a shortage of efficient 

online resources, and (g) the challenge of 

summative evaluation in ESP courses with a 

large number of (h) fear of technology, (i) Abuse 

such as chatting and networking on social 

media, which cause attention to be diverted. In 

the Iranian context, these variables impede the 

integration of ICT in ESP instruction at higher 

education institutions. This study also looked 

into the benefits of ICT integration in ESP, the 

benefits of ICT techno-enriched ESP courses 

using ICT-based materials including improving 

communication on professional problems 

between students and teachers in class and 

outside of class, making easier collaboration 

between students, creating self-determination, 

increasing self-motivation, allowing teachers 

more planning time, providing genuine 

resources from their significant, and boosting 

high school graduation rates [30]. 

 

Method 

 

The present research aimed at investigating the 

effect of an independent variable, i.e., Google 

Docs on technical vocabulary learning of 

nursing students, the dependent variable.  

 

Participants  

Based on the Convenience Clustered Sampling 

technique, a total number of 60 ESP learners 

took an Oxford Placement Test (OPT) to select a 

homogenized target sample. After interpreting 
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the scores, 40 female learners with an 

intermediate level of language proficiency, 

studying Nursing at Golestan University, 

Golestan, Iran, were selected as the target 

participants of the study. These learners, whose 

English language proficiency level was B1 based 

on the Common European Framework of 

Reference, were between 20-22 years. The 

participants were randomly divided into two 

groups: an experimental and a control group, 

each having 20 learners.  
 

Table 1: Demographic Background of the 

Participants 

No. of Students 40 Undergraduate Students 

Gender Female 

Native Language Persian 

Major Nursing Students 

Universities 
Golestan University, 

Golestan, Iran 

Academic Years 2022-2023 

 

Instruments 

Oxford Placement Test  

The Oxford Placement Test (OPT) is one of the 

most famous and standard tests, which is used 

for determining learners' level of language 

proficiency. The scores of 20 ESP students who 

filled out the consent form to participate in this 

study ranged between 22 and 29; as a result, 

those 40 students were chosen as participants. 

Based on Geranpayeh's guidelines [40], they 

met the necessary criterion by passing the 

intermediate level. In other words, the 

administrator can use this test to homogenize 

the participants and place them at a suitable 

level for a language course.  
 

Pre- and Post-Tests of Vocabulary 

Pre- and post-tests were the initial quantitative 

data collection instrument. The pre-treatment 

survey was divided into two sections. The first 

section was intended to collect demographic 

information (age, gender, smartphone and 

PC/tablet ownership). The second component 

was created to collect data on students' 

technical vocabulary acquisition strategies. The 

items in this category were developed by 

students' professors based on a review of prior 

studies as well as informal interactions with 

students [39]. This section included six items in 

which students were asked to rate their 

frequency of using word study techniques 

(items such as "I prepare a word list to 

remember technical words") on a 5-point Likert 

scale ranging from 1 (never) to 5 (always). 

Before the experiment, one of the instructors 

who is a nursing expert chose a set of technical 

words. This technique was used to ensure that 

the questions were standard and that students 

had no prior knowledge of them. Lastly, the 

teacher instructed students not to use self-

reading techniques outside of the classroom 

and to only use the methods asked for by the 

instructor to acquire vocabulary throughout the 

project. 

Pre and post-tests utilized 35 target 

technical vocabularies and were comparable to 

one another. The item forms matched the 

language and cognitive abilities of the learners. 

By piloting the test with 100 EFL young learners 

who were similar to the participants in the main 

study, the content and construct validity were 

established. The reliability of the pre- and post-

test was also calculated, and the outcome was 

r= 0.86. Both the control and experimental 

groups received pre- and post-tests before and 

after the intervention.  

 
Keller’s Instructional Materials Motivation 

Survey (IMMS) Survey  

To answer the second research question, a 

modified version of the ‘Instructional Materials 

Motivation Survey’ (IMMS) developed by Keller 

[41], was applied to the current study. More 

specifically, a modified version of ‘Instructional 
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Materials Motivation Survey’ (IMMS) was 

utilized in the current study. The questionnaire 

was piloted with three ESP teaching experts. 

According to their feedback, all of the questions 

were clear for participants [42].  

The ARCS Model of Motivational Design is 

based on a thorough review of motivational 

literature, which resulted in the categorization 

of motivational principles into four structures: 

(A)ttention, (R)elevance, (C)onfidence, and 

(S)atisfaction [41]. The results of this sort of 

evaluation could be used to enhance the overall 

course design or to tailor a program to an 

individual's motivational needs [43]. The 

internal consistency reliability (internal 

structure evidence) of the questionnaire is 

reportedly outstanding: 0.82. Furthermore, we 

used the Keller 2010 model in the present 

investigation since it has been employed in 

various contexts and there are validated 

instruments assessing motivation regarding the 

four elements [44-45]. Participants had 30 

minutes to complete the questionnaire, which 

included 12 questions, covering demographic 

information of learners. 
 

Semi-Structured Interviews  

For gathering more reliable qualitative data, 

semi-structured interviews were conducted to 

explore the participants’ perceptions toward 

using Google Docs for learning technical 

vocabulary. Randomly, twelve participants from 

the experimental group were asked five 

questions about their opinions and experiences 

with utilizing Google Docs to study and learn 

technical language. For developing the 

questions, three colleagues who were experts 

in their field gave constructive feedback to alter 

and modify the questions. Two of these experts 

assisted researchers in conducting interviews 

and guided researchers in identifying 

appropriate themes during the analysis. 

 
Data Collection Procedure  

Regarding ethical concerns, the principal of 

Golestan University granted permission to carry 

out this research among nursing students. A 

consent form document was also used to obtain 

the participants' approval. The research started 

in early August 2022 using taking an Oxford 

Placement Test (OPT) to include homogenized 

participants in the study. Second, a vocabulary 

test focusing on target words selected from Career 

Paths English: Nursing book was developed. 

Afterward, the developed test was 

administrated as a pre-test to both 

experimental and control groups to ascertain 

their knowledge of target words before the 

intervention. Then, the treatment sessions 

started and lasted for four weeks. The target 

ESP words were taught and practiced by the 

same instructor in the two groups, however, the 

applied vocabulary teaching techniques were 

different. During the intervention, the 20 

learners in the experimental group used Google 

Docs for learning technical words inside and 

outside the class, while 20 learners in the 

control group used traditional techniques for 

learning technical vocabulary. Students in this 

study group were exposed to texts from their 

course books. They were instructed to read the 

text, take notes, look them up in a dictionary, 

and finally write down and memorize the 

meanings of the unknown words. After the 

treatment period, both groups took a post-test 

under similar conditions on the same day.
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Fig. 1: Schematic Design of the Study 

 
Then a survey was employed to explore 

learners' motivation toward using Google Docs 

for learning technical vocabulary. Ultimately, to 

inquire into the analysis, the learners’ 

experiences and perceptions toward using 

Google Docs for learning technical vocabulary 

were analyzed through a semi-structured 

interview. This interview was carried out to put 

forward the participants' opinions about 

learning materials and the pros and cons of the 

learning environment, motivation, self-

evaluation of success, challenges of the 

instruction, and suggestions for possible 

modifications.  

 

Data Analysis Procedure  

With respect to quantitative data analysis, the 

scores were registered to the Statistical 

Package for Social Sciences (SPSS), version 16. As 

the first step, two normality tests were carried 

out to ensure that the sample data had been 

selected from a normally distributed 

population. Subsequently, two paired sample t-

tests as well as one independent sample t-test 

were employed to compare the performance of 

the two groups in terms of learning technical 

vocabulary. Third, data drawn from the 

motivation survey were analyzed via the one-

samples t-test technique. The questionnaire 

used in this study was an adapted version of the 

Keller survey [41] with a reliability of 0.82. The 

face and content validity of the questionnaire 

were also examined. Finally, a program 

software entitled "NVivo" was used for 

analyzing the qualitative data extracted from 

the semi-structured interview.  

Participants in the interview were selected 

depending on their willingness to take part in 

this section. Interviews were conducted over 

four weeks using Google Docs to reduce recall 

bias while giving participants enough time to 

apply what they learned. These semi-structured 

interviews were conducted by phone, email, or 

instant messaging. Anonymized interview 

transcripts were used for the analysis. The 

open-ended questions were used, and the 

order was established by the direction each 

interview participant took. Before exploring the 

interviewee's perception, each interview began 

with an overview of their most recent use of the 

website. The demographic characteristics of 

each participant (age, gender, ethnicity, 

educational attainment, and current or most 

recent occupation) were also recorded. The 

manuscripts ready from the interviews were 

reviewed several times and listened to the 

audio recordings to be conscious of the inner 

emotions and hidden meanings of their reports 

to gain an overall comprehension of the 

interviewees' perception. The participants' 

conversation has been simplified and displayed 

into an insightful transcript.  Following data 
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collection, it was recorded, reduced to a 

meaningful form by Nvivo software, and 

computed. The transcript has been arranged 

into themes and subthemes for use in the 

qualitative results of the discussion's thematic 

analysis. Three distinct themes were discovered 

according to the subsequent headings, which 

were organized by the interview topic direct 

questions, which are provided in the results 

section. Furthermore, the obtained Cronbach's 

alpha (0.81) indicates that these questions were 

highly reliable. Data from the surveys and 

interviews were stored in encrypted documents 

protected by a password computer. Both 

instruments of this study were approved by the 

participants. 

 

Design  

The current mixed-method study used a quasi-

experimental pre-test treatment post-test 

design to investigate the effect of using Google 

Docs on vocabulary learning of ESP learners. 

The target sample of intermediate students was 

randomly divided into control and experimental 

groups. The study dealt with English vocabulary 

learning of nursing students at a university in 

Golestan University, Golestan, Iran. The 

research was conducted from August to 

October 2022. 
 

Results 
 

This article discusses the issue of the impact of 

Google Docs and traditional vocabulary 

acquisition procedures on ESP students, 

examining whether there were any differences 

between the two methods or not. In-depth 

analysis and presentation of the pre-and post-

test, survey, and online semi-structured 

interview results were done in this part. To 

validate the findings and provide additional 

insight into the participants' driving forces 

behind learning CALL vocabulary, the survey 

and semi-structured interview questions were 

further analyzed. 

 

Normality test 

To ensure that the data were distributed 

normally, the Shapiro-Wilk normality test and 

the Kolmogorov-Smirnov test were used. The 

findings of two well-known normality tests, are 

shown in Table 2, pre- and post-test scores for 

the participants in the control and experimental 

groups were normally distributed, according to 

the statistically significant value (p > 0.05). 

Before applying an independent samples t-

test on pretest scores, to make sure about the 

homogeneity of participants of two groups, the 

assumption of equality of variance should be 

checked based on the data in Table 3. 

As detailed in Table 3, the P value of Leven's 

test is .77 which is higher than 0.05. 

Accordingly, the assumption of equal variance 

is not violated on the pretest scores of 

participants in the control and experimental 

groups. 

The Differences Between Google Docs and 

Traditional Methods of Learning Vocabulary  

Following the four weeks of study, Table 4 

demonstrates significant vocabulary-

knowledge gains for both groups. In both 

groups, there was a discernible gain in 

vocabulary learning, regardless of the group 

they were in or the activities they were likely to 

conduct, according to the data. However, the 

experimental group outperformed the control 

group on the posttest, as shown in the table. 

Particularly when compared to the control 

group, the experimental group's vocabulary-

knowledge increases were much larger, 

demonstrating the success of the class's 

vocabulary-teaching strategy. 

In accordance with the table above, the t 

value and mean difference in the two sets of 
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scores are 0. 573 and .18258 respectively, with 

a 95 percent confidence interval ranging from a 

lower bound of -8.30 to an upper bound of -

5.57. Considering the P value, the obtained 

value is larger than 0.05 (P= 0.3> 0.05). 

Therefore, it can be stated that there's no 

significant difference in the mean scores on the 

pretest of vocabulary for each of the two 

groups. Expressly, the participants of the two 

groups had the same level of vocabulary 

knowledge before the intervention.  In addition, 

it can be concluded that the scores of receptive 

vocabulary pretest of both groups don't differ, 

and any significant difference that may rise 

from the findings of the research can be 

regarded as the effectiveness of Google Docs.  

Receding the conduction of another 

independent samples t-test on participants' 

vocabulary post-test scores, checking the 

equality variance assumption is a prerequisite. 

The results of this test are provided in Table 5.

 

Table 2: Test of Normality 

Group Kolmogorov-Smirnov Shapiro-Wilk 

 Statistic Df Sig. Statistic df Sig. 

 
Pre-T 

Control 0.165 20 0.086 0.875          20 0.344 

Experimental 0.147 20 0.238 0.948          20 0.398 

 
Post-T 

Control 0.161 20 0.141 0.938           20 0.276 

Experimental 0.178 20 0.103 0.929           20 0.164 

 
Table 3: Leven's Test of Equality of Variance on Pretest Scores 

Variable Levene Statistics df1 df2 Sig. 

Vocabulary Learning 0.77 1 66 .779 

 

Table 4: Independent Samples t-test Results Between Groups 

T-test for Equality of Means Pretest Scores 

95% Confidence Interval of 
the Difference Std. Error 

Difference 
Mean 

Difference 
Sig.      

(2-tailed) 
df T  

Upper Lower 

-5.57 -8.30 .969 .18258 0.3 67 -0. 573 
Equal variances 

assumed 

 
Table 5: Leven's Test of Equality of Variance on Posttest Scores 

Variable Levene Statistics df1 df2 Sig. 

Receptive Vocabulary 3.019 1 66 .076 
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As it is demonstrated in Table 5, the obtained P 

value was .076. This value is larger than the 

threshold of 0.05 (Sig.= 0.76 > .05). Considering 

the result, variances were assumed to be equal, 

so the assumption of equal variance is not 

violated. 

As Table 6. discloses t value is -5.579 with a 

mean difference of -1.1756 and a standard 

mean difference of .26783. The 95 percent of 

confidence interval spanned from a lower 

bound of --1.7681 to the upper bound of -

1.7681. Paying attention to the P value, this 

value equals .000 which is remarkably less than 

0.05. Consequently, there's a significant 

difference in the mean vocabulary post-test 

scores between the two groups. Therefore, it 

can be inferred that there's a visible distinction 

between learning vocabulary through the 

Google Docs approach and traditional methods.  

A paired  samples t-test was performed  on  

the scores of the experimental group's pretest 

and post-test. This test provided the researcher 

with an opportunity to compare the 

performance of learners on the pretest vs. post-

test. Analyzing the obtained data in this regard 

would be possible by focusing on Table 7. 

As shown in Table 7, the experimental group's t 

value is -5.318, the degrees of freedom (df=52), 

the mean difference between the two sets of 

scores is 15.517, and the standard deviation is 

7.181. Taking the P value (= 0.001) entitled Sig. 

(2-tailed) into account, this value is less than the 

0.05 threshold, implying that there is a 

significant difference between the scores of the 

vocabulary pre- and post-tests in the 

experimental group. In other words, the 

vocabulary scores of the experimental group 

before and after the interval are statistically 

different. In the current study, the use of 

Google Docs in ESP classes improved learners' 

vocabulary learning.  

 

Table 6: Independent Samples t-test on Posttest Scores 

T-test for Equality of Means Posttest Scores 

95% Confidence Interval of 
the Difference Std. Error 

Difference 
Mean 

Difference 
Sig.                         

(2-tailed) 
df T  

Upper Lower 

-.54612 -1.7681 .26783 -1.1756 .000 66 -5.579 
Equal Variances 

assumed 

 
Table 7: Results of Paired Samples t-test Within Groups 

 N M SD T df Sig (2-tailed) 

C. G. Pretest 20 10.2400 5.5387 

-1.143 52 0.001 

C. G. Posttest 20 17.0458 7.0386 

E. G. Pretest 20 12.4828 9.4005 -5.318 52 0.001 

E. G. Posttest 20 18.5517 4.9618    
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Another paired samples t-test was applied to 

the scores of participants in the control group. 

A thorough analysis of the data presented in 

Table 7 gives the resources to figure out the 

effectiveness of Google Docs on ESP learners' 

vocabulary learning. 

The results of performing a paired samples 

t-test on the pre-test and post-test scores of 

participants in the control group demonstrated 

a mean of 13.643 and, a standard deviation of 

6.289. Regarding the P value provided in the last 

column (.001 < .05), there's a significant 

difference between the pre-test and post-test 

scores of participants in the control group. The 

results also showed a relative improvement in 

the test scores of the control group members 

due to the amount of time they spent 

memorizing and repeating during the four 

weeks.  

In short, both groups improved their 

vocabulary knowledge during the intervention 

period. It can be implied that the use of Google 

Docs had a constructive effect on learners’ 

technical vocabulary learning. These results 

answer our first question. 

 

The Effects of Google Docs on Learners’ 

Motivation 

The authors of this study conducted an 

adaptation of Keller's ‘Instructional Materials 

Motivation Survey’ (IMMS). This survey was 

utilized by et al., who found it to be valid and 

trustworthy for gauging students' motivation. 

The instrument was used since the objective 

was to evaluate students' motivation for a 

particular course rather than a broad evaluation 

of students' motivation [41].  

The items are graded on a Likert scale of 1 

to 5 points. Participants were asked to select 

one of five options ranging from 1 to 5 to 

indicate how strongly they agreed or disagreed 

with each statement. The survey was translated 

from English to Persian to prevent 

misunderstanding or misinterpretation. The 

original survey's dependability coefficient 

(Cronbach Alpha) is 0.96. This version of IMMS 

was found by Kutu and Sözbilir [46] to be valid 

and reliable to use, making it a suitable 

instrument for researching the impact of 

instructional components on learner 

motivation [46]. 

The questionnaire application's statistical 

findings are shown in Table 8, together with 

measures of central tendency, and variability. 

Results indicate that every answer is upbeat 

(close to or more than 4 on a 5-point Likert 

scale). Examining the negative skewness of 

items 1, 2, 3, 5, 7, 8, 10 and 12, more 

respondents have lower assessments than the 

mean result compared to the number of 

respondents who offered higher scores. 

Conversely, items 3,5 and 9 which are low but 

positive skewness indicates that compared to 

those who gave it a low assessment, more 

respondents assessed the item more positively 

than the mean results. 

These findings are shown in Tables 9 and 10 

given that the means are generally quite 

considerable. Additionally, an increase in 

students' motivation of using Google Docs in 

comparison to conventional vocabulary 

acquisition techniques on ESP children was 

compared using a one-sample T-test.  

Based on the results of the survey, 

participants defined the use of Google Docs for 

ESP instruction. The results demonstrate that all 

respondents agreed that the quality of the 

course material helped keep their attention 

(mean = 4.24, SD = 1.21). The majority of them 

agreed that the arrangement of the information 

increased their attention (mean = 4.14, SD = 

0.87). However, fewer participants believed 

that the variety of reading passages, exercises, 

illustrations, etc., helped keep their attention 
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(mean = 3.86, SD = 0.90) Furthermore, the 

association between the course content and 

what they already knew was evident to them 

(mean = 3.98, SD = 1.27). The majority of 

respondents did not collaborate to achieve the 

goal of having the course's content and writing 

style convey the impression that the content is 

worth knowing. 

Most of the respondents did not work 

together to achieve the aim that the content 

and style of writing in the course express the 

impression that the content is worth noticing. 

(mean = 3.96, SD = 0.92). Most of the ESP 

learners were in agreement with the usefulness 

of the content of the course material (mean = 

4.31, SD = 1.30). On the other hand, few 

respondents were unanimous that they were 

confident to learn from the content, as they 

worked with the course material (mean = 3.95, 

SD = 0.93), Nonetheless, after studying the 

educational material, they were self-assured in 

their ability to complete the course successfully. 

(mean = 4.03, SD = 1.13). In addition, a few of 

them were consistent in their belief that the 

foundation of the content made them more 

confident in their ability to acquire the course 

material.  (mean = 3.87, SD = 1.09). Most of the 

respondents contend that, the course material 

was so enjoyable to them, that they were so 

eager to comprehend more about the topic 

(mean = 3.92, SD = 0.99). To boot, the course 

material was enjoyable to them (mean = 3.96, 

SD = 1.10). At last, most participants in the 

experimental group stated that, the course was 

so well designed that the learners get pleasure 

from studying in this way (mean = 4.20, SD = 

0.87).

 

Table 8: Descriptive Statistics 

Item Mean Mode Median Standard deviation skewness Kurtosis 

1 4.2450 5.0 5.0 1.21412 -1.794 2.937 

2 4.1460 5.0 4.0 0.87871 -1.479 -0.812 

3 3.8618 4.0 4.0 0.90934 -1.356 2.615 

4 3.9839 5.0 5.0 1.27429 0.284 0.373 

5 3.9689 4.0 4.0 0.92576 -1.034 1.686 

6 4.3194 5.0 4.0 1.30380 0.328 0.386 

7 3.9506 4.0 4.0 0.92736 -1.368 1.647 

8 4.0325 5.0 5.0 1.13981 -0.347 -0.672 

9 3.8754 5.0 4.0 1.09536 0.362 -0.903 

10 3.9215 5.0 4.0 0.99016 -0.494 -0.928 

11 3.9605 5.0 4.0 1.10163 0.382 -0.540 

12 4.2001 4.0 4.0 0.87428 -1.202 1.627 

 
Table 9: One-Sample Statistic 

N Mean Standard deviation Standard error mean 

12 4.00 0.1723 0.689 

 
Table 10: One-Sample T-test 

T Df 
Significance, 

2-tailed 
Mean 

difference 

95% confidence interval of 
the difference 

Lower Upper 

58.722 5 0.000 4.000 3.843 4.306 
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The Effects of Google Docs on learners’ 

perception 

Semi-structured interviews with 12 members of 

the experimental group who had been using the 

Google Docs website to learn ESP vocabulary 

were conducted to collect qualitative data. 

With the help of thematic analysis, we set out 

to analyze data based on student feedback to 

provide improvised guidance on strengths 

and weaknesses and to raise awareness among 

students using Google Docs when learning 

ESP vocabulary. 

The qualitative results of the semi-

structured online interview were assessed, and 

three categories and themes were identified by 

keyword analysis of transcripts. The first and 

the third questions formed the first theme of 

the interview which related to the effects of 

using Google Docs. The second question 

organized the second theme which linked to the 

title of advantages of Google Docs over the 

traditional methods of learning. Finally, last but 

not least theme was drawbacks and 

recommendations which was represented in 

question number four of the interview. The 

detailed evaluation of categories related to the 

themes are presented in percentage in the 

following table. 

 

 

According to the outcome of the first 

interview question which was: “From your point 

of view is using Google Docs an efficient website 

for learning vocabulary? Why?” Google Docs 

was found to be motivating, creating a 

competitive atmosphere, and increasing 

learning vocabulary capacity. In compliance 

with the results of the third question which was: 

“From your perspective did Google Docs 

increase your motivation in the process of 

learning vocabulary?” It is possible to conclude 

that, not only do learners find Google Docs 

motivating and competitive, but also, they 

came to realize that they could remind the 

researcher's target vocabulary. They also 

expanded their nursing vocabulary, which they 

were unfamiliar with previously. 

Based upon the result of the second interview 

question which was: “What are the benefits of 

using Google Docs over traditional methods in 

learning vocabulary?” Analyzing the responses 

resulted from interviewees mentioned 

flexibility, Expressing Individual Progress. Yet, it 

has a lower frequency when compared to the 

other advantages of Google Docs over 

traditional methods; some learners emphasized 

the importance of this feature, as they receive 

their scores instantaneously after making 

progress. Almost all students mentioned the 

importance of accessibility.  

Table 11: Interview Categories Related to the Themes 

Theme Category 1 Percentage Category 2 Percentage Category 3 Percentage 

1 Motivating 75 
Creating 

Competitive 
Atmosphere 

58.3 

Increasing 
Learning 

Vocabulary 
Capacity 

83.3 

2 
Flexibility 

in Learning 
91.7 

Expressing 
Individual 
progress 

66.7 
Easy and 

Accessible 
83.3 

3 
Offline 

mode is 
preferable 

66.7 
Gaming 
mode is 

preferable 
58.3 

Visual item 
is 

preferable 
66.7 
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The fourth and final question in the online semi-

structured interviews seeks responses on the 

limitations of Google Docs and has 

recommendations that interviewees make to 

improve its efficiency. Seven people believe 

that having access to games while practicing is 

preferable. Another drawback of Google Docs, 

according to 8 of the participants, is the 

absence of visual things since associating a 

word with a visual item makes it easier for the 

mind to remember, which improves the lifespan 

of technical vocabulary. Altogether, All the 

observation reports about the application of 

Google Docs, by the interviewed students were 

positive. 

 

Discussion  
 

Students' attitudes toward the Google Docs 

online website were positive, and they valued 

learning through this website. After rehearsing 

and learning target vocabulary on Google Docs, 

they felt a feeling of preparedness for nursing 

English lessons. Furthermore, since they were 

unfamiliar with the nursing specialized 

vocabulary at the start of the semester, and a 

large number of the words were difficult to 

learn and would require much more effort to 

memorize them, learners stated that they 

would continue to use Google Docs online 

website in their vocabulary learning process. 

Notwithstanding, another advantage of Google 

Docs is not only it gives learners a valuable 

perspective, but also makes the process of 

training and learning time shorter and easier for 

the students.    

In addition, the students liked how they 

could practice vocabulary at their own pace 

without feeling rushed, and how they could use 

different modes of Google Docs to see the same 

words over and over again in digital flashcards. 

This technique improves the memory and 

ability to respond quickly of students as well as 

effectively use technical vocabulary [47]. The 

results of this study are similar to the findings of 

a study conducted by Lai, Lin, Lin, and Tho. They 

found that using digital flashcards for teaching 

vocabularies, considerably enhanced the 

learners’ vocabulary capacities and knowledge 

[48]. 

Besides, Researchers of this study 

concluded that integrating ICT skills into 

education would increase students' motivation. 

Several studies can be found in the literature on 

the effects of technology use and educational 

motivation, and the results are relevant to this 

study. Huang and Hew found out that students' 

level of motivation enhanced when technology 

was incorporated into instructional design. 

Their study used widely available online courses 

as research material and provided a positive 

motivation for the appearance of ARCS-based 

elements in IMMS questionnaires [49]. 

Furthermore, the results of the study were in 

agreement with Setiawan and Wiedarti, which 

was admitted that ICT applications for learning 

vocabulary were not bored easily and they were 

eager and more motivated, and interested in 

learning independently [50]. 

The final research question looked into how 

experimental group students perceived 

learning ESP vocabulary using the Google Docs 

service. The results of the online semi-

structured interview revealed that learners 

found that Google Docs is very stimulating and 

useful for maintaining vocabulary. 

Furthermore, learners found the Google Docs 

online website to be more effective and 

practical than the traditional teaching methods 

used for years to learn and practice vocabulary. 

Findings of Khalil were parallel to our findings. 

They argued that the Google Docs website has 

many advantages, such as flexibility, 

practicality, accessibility, and a competitive 
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environment that encourages more learning 

than ever before. In summary, Google Doc was 

viewed as a practical and helpful online website 

that learners should use in the future for 

vocabulary learning processes [51].  

Overall, Google Docs improved ESP 

students' nursing vocabulary learning and 

practice. The findings showed that this website 

empowered students to learn and practice 

technical vocabularies without the aid of the 

instructor and give them a sense of 

achievement. Previous studies by various 

researchers have confirmed the results of the 

current study [52, 53] which support the 

present findings in that they all, much like the 

present study, emphasized on motivational 

effect of learning ESP through technology. Last 

but not least, our findings confirm Bilová’s 

conclusion that affirm that Google Docs is one 

of the efficient tools for learning vocabulary, 

since it can be a collaborative and individual 

learning facilitator. So, it is necessary for a 

teacher to plan carefully for which purposes 

they are going to use them [14]. Our findings 

confirm this finding, since, educators should 

have careful plans during the treatment to get 

the best result. According to Baicheng, using 

instances of sentences in vocabulary learning 

promotes learners' vocabulary gain and 

retention, as well as enhanced data processing 

and slowing the rate of memory fading. 

However, they concluded that students' English 

proficiency is also important. They demonstrate 

that weak students had difficulty finding an 

illustrative example sentence, and their 

sentence choice frequently indicated that they 

were unable to comprehend the word itself 

[54]. The current study used intermediate 

students to ensure that they had no prior 

vocabulary knowledge, but with meticulous 

preparation and the use of technology-

enhanced language learning theory as well as 

the Cloud computing model, which is a model 

for offering easy, instantaneous network access 

[22], we were able to achieve the best results.  

Finally, because of the first part of the pre-

test evaluation, all learners in this study had 

access to smartphones as well as an internet 

connection. According to some studies, 

however, integrating ICT in language classes can 

be an incentive for those without access to 

technological resources. As a consequence of 

these initiatives that have been carried out 

around the world, a number of schools have 

been equipped with ICT, and their technological 

abilities have grown. There are issues, such as a 

lack of technical support for technologies 

integrated into learning environments, as well 

as a lack of educational software and 

educational materials to use with these 

advances in technology [55]. Muslem et al. 

examined the perceptions and limitations of ICT 

use among Indonesian English educators and 

concluded that challenges include a lack of 

equipment, insufficient training for teachers, 

and teachers' absence of technological 

understanding [56]. According to Emre, 

numerous educators have not used modern 

technology in their classrooms due to a lack of 

time, expertise, and passion [57].  

 

Conclusions 

 

In conclusion, considering the impact of 

learning vocabulary by Google Docs online 

website revealed that this website works as a 

highly effective tool which supports ESP 

students and enables them to expand their 

vocabulary and effectively engage their 

vocabulary learning. Moreover, contrasted with 

different strategies for vocabulary learning, not 

only does Google Docs provide more learning 

opportunities and more independence to 

learners, but also, teachers are able to get more 
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response and perception into learners 

acquiring. Furthermore, both teachers and ESP 

learners can get benefit of findings of this study 

as their learning guidelines. Students can 

improve their vocabulary autonomously in a 

shorter period of time. In addition, technology 

products developed by students can be used to 

enhance interaction and learner-centered 

learning. Also, ESP instructors can benefit from 

CALL in the classes, in face they have more 

insight on students and also, using innovative 

instruments help them to be more updated.  

Finally, the findings of the study could be 

useful to ESP material developers. In fact, 

incorporating ICT into ESP education has 

revolutionized and altered the way ESP material 

developers create ESP materials. The 

consequences of ICT collaboration with ESP 

instruction have implications for language 

teaching. Indeed, the findings could aid in the 

transition from traditional ESP teaching and 

methods that place an overabundance of 

emphasis on text comprehension and 

memorizing vocabulary, which prepares 

students for communicative applications of ESP. 

As a result, the findings can be applied to any 

educational context as well as other languages. 

The major limitations of this study are the 

lack of male participants as well as small sample 

size. In reality, the most significant limitation is 

that the results of this research are limitations 

in obtaining a large sample size.  

Ultimately, a number of recommendations 

for further investigation are given in light of this 

study's findings. First, it's crucial to look into 

how students perceive using Google Docs to 

learn vocabulary in order to learn ESP 

vocabulary because the study's results showed 

that doing so significantly increases ESP 

learners' vocabulary knowledge. Furthermore, 

since teachers and students hope about the 

future of ICT in ESP teaching and learning, it can 

thus be suggested that further studies focusing 

on the perception of teachers. In general, the 

study's findings support the use of Google Docs 

for vocabulary learning, but adjustments to 

vocabulary design are also required, and 

additional research with bigger sample 

numbers is advised. 
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Background and Objectives: The use of digital technology for teaching and learning has been discussed for 
decades, but now and in the post-Corona era, due to the problems of the COVID-19 pandemic, it has become 
the focus of many educational institutions. The effect of COVID-19, in a short period, brought about a huge 
change in the way of education and learning and even completely blocked some educational activities. As a 
result, education administrators have turned to other alternatives to replace face-to-face or traditional learning. 
Virtual education is one of the very important and serious programs proposed and carried out by educational 
institutions in that era, now and in the post-Corona period. The quality of designing and providing virtual 
education, like face-to-face education, depends on several inputs such as the teacher, learner, technological 
tools and education design, financial resources system, educational policies, and so on. Among the listed factors, 
the lecturers of these courses are of special importance. Therefore, according to the change in the teachers’ 
role, their previous skills can no longer be answered, and teachers, in addition to acquiring the necessary skills 
in the traditional learning environment, need empowerment in various fields, which is the most important step 
in achieving this important identification. Today, few universities can improve and develop without providing 
training courses to empower their faculty members, and this is doubly important in the post-Corona period 
when universities place a lot of emphasis on virtual education. This is because in the Corona and post-Corona 
period the emphasis on virtual education in higher education and increasing its use, requires special knowledge, 
skills, and abilities for professors To achieve this, identifying the skills of lecturers in virtual education, it seems 
essential and paying attention to these skills will lead to the growth of professors and as a result, improve the 
quality of virtual education. In particular, there is no significant study for the post-Corona period in the context 
of the research topic, and there is no study on identifying and explaining the teaching skills of teachers for virtual 
education using the methods of content analysis and fuzzy Delphi. Therefore, the present study aims to identify 
and explain the skills of academic staff members in virtual education in the post-Corona period in a precise 
manner using the approaches of content analysis and fuzzy Delphi and presenting a conceptual model. 
Materials and Methods: This research is an applied and descriptive research and the combined research 
methods of interview, content analysis, and fuzzy Delphi were used to collect and analyze information. The 
statistical population of the research is 20 experts and professors of the Shahid Bahonar University of Kerman. 
Data were collected through in-depth and semi-structured interviews. Then, all the interviews were analyzed 
with the method of content analysis, and the skills were extracted and identified. Then, skills were refined and 
explained in four survey stages using the fuzzy Delphi method. 
Findings: In the interview with the experts, two main questions were used to measure the skills and 
competencies of academic staff members for virtual education in the post-Corona period. The results of the 
qualitative section included 452 initial codes, which were reduced to 31 main codes and five main categories 
after data reduction and merging overlapping terms. These five main classes include moral-social, technical-
technological, educational-learning, individual-managerial, and supervisory-supportive skills. Then, with a 
questionnaire, 31 identified skills were examined for refinement and confirmation in four stages. By examining 
the skills, the experts approved all of them with the fuzzy Delphi approach. 
Conclusions: In this study, it was determined that 31 skills are considered for virtual education teachers. In the 
meantime, we can safely say that 12 skills of social facilitation and appropriate counseling, conflict management, 
professional and ethical commitment, strategies and applications of learning theories, scholarly and research 
skills and knowledge sharing, skills to facilitate the teaching process, online lectures, encouraging and 
motivational skills, administrative and operational organizational skills, maintaining communication with 
students after completing the course, feedback, and monitoring learning activities, which were approved in the 
first round of the fuzzy Delphi method, are the most important skills of virtual education. Therefore, more 
emphasis should be placed on these skills in the post-Corona era in virtual courses.  
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مورد بحث قرار داشتت، اماا اکنون و در   یادگیری، دهه هااستتفاده از فناوری دیجیتال برای آموزش و   ضهدضفپنشنناه و 

قرار گرفته  بستیاری از نهادهای آموزشتی در کانون توجه    ،19مشتلالات دوران همه گیری کویدبه دلیل   دوره پستا کرونا،

  ، در کوتاه مدت، شتتیوه تحلتتیل و یادگیری را با تحول ع یمی روبروکرد و بتی برزی از فتالیت 19استتت. تیریر کوید  

های دیگری برای یادگیری بضتتوری یا    آموزش، به جایگزینامر  های آموزشتتی را کاملا مستتدود کرد. در نتیجه متولیان  

و در آن دوران و در بال باضتر و ستنتی روی آوردند. از برنامه های بستیار مهو و جدی که از ستمت نهادهای آموزشتی 

. کیفیت طرابی و ارائه آموزش مجازی مانند  استتتزش مجازی  آمو  استتتفاده از،  می شتتودمطرح و انجام    دوره پستتا کرونا

آموزش بضتتتوری بته درونتدادهتای متتتددی از قسیتل متدرن، یتادگیرنتده، ابزارهتای فنتاورانته و طرابی آموزش، ن تام منتابع  

های آموزشتی و ن ایر آن بستتگی دارد. از میان عوامل برشتمرده، مدرستان این دوره ها دارای اهمیت وی ه    مالی، ستیاستت

دیگر نمی تواند پاستتوگو باشتتد و مدرستتان    آنانهای قسلی    ، مهارتانای هستتتند. بنابراین با توجه به تیییرن م مدرستت

های لازم در محیط یادگیری ستتنتی، نیازمند توانمندستتازی در زمینه های موتلفی هستتتند که    علاوه بر کستتم مهارت

مدرستتان در زمینه آموزش مجازی استتت. امروزه کمتر   یها  مهارتمهو ترین گام در دستتتیابی به این مهو شتتناستتایی  

دانشتگاهی قادر استت بدون ارائه دوره های آموزشتی برای توانمندستازی اعضتای هیئت علمی زود بهسود و توستته یابد و 

  . که دانشتگاه ها تاکید بستیاری بر آموزش مجازی دارند، از اهمیت دو دندانی برزوردار استت  دوره پستا کرونااین امر در  

این بدان دلیل استت که در دوره کرونا و پستا کرونا و تاکید بر آموزش مجازی در ن ام آموزش عالی و افزایم کاربرد آن  

های    نیازمند دانم، مهارت و تواناییهای وی ه ای برای استاتید می باشتد، که برای دستتیابی به این مهو شتناستایی مهارت

ستسم بالندگی استاتید و در نتیجه بهسود    ها  مهارتتوجه به این    .ستدمدرستان در آموزش مجازی ضتروری به ن ر می ر

کیفیت آموزش مجازی زواهد شتتد. به وی ه آن که مطالته قابل ذکری برای دوره پستتا کرونا و در زمنیه موضتتوق تح ی   

آموزشتی   مهارت هایمشتاهده نشتد و بارویلاردهای تحلیل محتوا و دلفی فازی مطالته ای در مورد شتناستایی و تسیین 

ت ئاعضتای هی  های  باضتر، شتناستایی و تسیین مهارت  مدرستان جهت آموزش مجازی وجود ندارد. بنابراین هد  مطالته

علمی در آموزش مجازی در دوره پستاکرونا به صتورت دقی  و با استتفاده از رویلاردهای تحلیل محتوا و دلفی فازی و ارائه  

 یک الگوی مفهومی می باشد.

این پ وهم کاربردی و توصتتیفی استتت و برای جمع آوری و تجزیه و تحلیل اطلاعات از روش تح ی  ترکیسی   ها وش

ملتتابسه، تحلیل محتوا و دلفی فازی استتتفاده شتتده استتت. جامته آماری تح ی  جهت ملتتابسه، روش تحلیل محتوا و 

. داده ها با ملتابسه عمی  و نیمه ستازتار  نفر از زسرگان و استاتید دانشتگاه شتهید باهنرکرمان می باشتند 20دلفی فازی  

اعضتای های    ملتابسه ها بررستی گردید و مهارتیافته جمع آوری شتد. ست ب با روش تحلیل محتوای قراردادی کلیه  

مربله ن رستنجی و  با   4ت علمی جهت آموزش مجازی در دروه پستا کرونا استتوراو و شتناستایی شتد. ست ب در  ئهی

 پالایم و تسیین شدند.  مهارتهاتفاده از روش دلفی فازی  اس

ت علمی جهت آموزش  ئها و یا شتایستتگی های اعضتای هی  در ملتابسه با زسرگان با دو ستوال اصتلی مهارت  ها  افته

کد اولیه بود که بتد از کاهم داده ها و   452نتایج باصتتل از بوم کیفی شتتامل  مجازی در پستتا کرونا ستتنجیده شتتد.  

  - طس ه اصتلی شتامل مهارت های اجتماعی 5طس ه اصتلی کاهم یافت. این   5کد اصتلی و     31ادغام عسارات هم وشتان به  
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  31بمایتی می باشتتد. ستت ب با پرستتشتتنامه   -مدیریتی، ون ارتی -یادگیری، فردی -فناوری، آموزشتتی -ازلاقی، فنی

ها، همه    مربله مورد بررستی قرار گرفت. زسرگان با بررستی مهارت 4مهارت شتناستایی شتده جهت پالایم و تایید و در 

 ها را با رویلارد دلفی فازی مورد تایید قرار دادند. آن

دراین بین  مهارت برای مدرستین آموزش مجازی مد ن ر می باشتد که    31در این مطالته مشتو  شتد که    گنوا اتنجه

، مدیریت تتارض، تتهدبرفه ای و ازلاقی، راهسردها  مناسم  مهارت تستهیلگری اجتماعی و مشاوره  12می توان گفت که  

تستهیل فرایند آموزش، ستونرانی برزط، مهارت  و کاربردهای ن ریه های یادگیری، مهارت دانشتوری و پ وهشتی، مهارت  

تشتتتوی ی و انگیزشتتتی، مهارت ستتتازمانی و عملیاتی، بفب ارتساج با دانشتتتجو پب از اتمام دوره، باززورد، و ن ارت بر  

باشد و آموزش مجازی می  یهاترین مهارت  که در همان دور اول روش دلفی فازی تایید شدند، مهوفتالیتهای یادگیری،  

 گردد. تاکید بیشتری    پسا کرونا  مجازیها در دوره های   بنابراین باید براین مهارت

Introduction  

 

One of the serious needs of life in today's fast-

paced era, where the volume and speed of 

changes and transformations during human life 

are unprecedented, is to shape educational 

changes and innovations, especially at the level 

of education in universities and higher 

education institutions [1]. Because this is one of 

the most effective areas that enable us to 

reduce our distance with global developments 

[2]. 

The use of digital technology for teaching 

and learning has been discussed for decades 

[3], but now due to the Corona era, it has been 

at the center of public and political attention 

[4]. Since January 2020, there has been a 

sudden crisis in the public health of the world, 

which has spread from the city of Wuhan in 

China to the whole world and has become a 

serious threat to humanity [5]. According to the 

Center for Disease Control, this has been one of 

the most important and unpredictable global 

public health crises in recent times [6]. Due to 

its high transferability, imminence, and 

invisibility, the global village faced a great 

challenge [7]. Corona disease has been a major 

health concern during the last two years and 

continues to affect people's daily lives [8]. 

Governments and public health systems, by 

declaring a state of emergency, have taken 

extensive measures to prevent this disease, but 

the stress caused by this disease, and its 

psycho-social destructive effects severely affect 

society in every area, especially since it has 

faced many problems in the field of education 

[9]. The emergence of COVID-19 has not only 

negatively affected health issues, but also 

stopped many economic, educational, and 

cultural activities around the world [10-11]. The 

impact of COVID-19, in the short term, brought 

a strange and huge change to the way of 

education and learning and even completely 

blocked the spread of some educational 

activities [12]. As a result, the guardians of 

education turned to other alternatives to 

replace the face-to-face or traditional learning 

model [13]. One of the very important and 

serious programs that were proposed and 

carried out by educational institutions during 

this period and after that was to switch to 

virtual education [14]. 

It should be noted that virtual education was 

a turning point in the Corona era, and it passed 

its test well. Of course, despite the continuity of 

the disease, attention to virtual education and 

desired competencies should be continuous. 

This continuation of the approach in the 

education system requires government 

investment and the cost of this action is 

significant, but currently and considering the 

long-term effects of these changes and the 

passing of that very difficult period and stepping 

into the post-Corona period, the educational 

systems various try to allocate resources, and in 

some cases invest using innovative procedures 

and tools and check various preparations and 

competencies from infrastructure and structure 
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to content and teachers. Provide appropriate 

educational services, provide adequate 

support, and maintain their  readiness [2].  

Currently, with the control of the 

Coronavirus epidemic, as well as opportunities 

and challenges such as the introduction of 

information and communication technologies, 

and increasing access to technology in higher 

education, universities facing an increase in 

demand for education, the need for economic 

activities to provide new resources, and the 

application of information technology to 

provide education services in the global market, 

which already existed, has caused universities 

to reconsider their traditional roles and create 

new educational structures [15-19]. 

The result of this structural change is the 

creation of a new model of the teaching-

learning system under the name of virtual 

education. In a general definition, virtual 

education is the use of network technology (for 

example, the Internet) to design, deliver 

lessons, and implement the educational 

environment to realize and continue learning 

[20]. Also, Kamalian and Fazel in their definition 

of virtual education, which seems to be more 

comprehensive than other definitions, 

considers virtual education to consist of four 

dimensions. They state that virtual education 

can be both an individual activity and a group 

activity. At the same time, in addition to these 

two dimensions (i.e. individual and group 

study), virtual education is both continuous 

(simultaneous communication) 

(communication with learning resources and 

with people simultaneously and in a real way) 

and discrete (asynchronous communication) 

(with the use of educational CDs that have 

already been prepared or through educational 

materials that have already been downloaded 

from the Internet [21]. In fact, virtual education 

consists of two broad sets (Information 

Technology) and (Education and Research) [22]. 

This method of education is considered an 

important tool in higher education in the digital 

age and has caused the creation of a learner-

based learning environment, flexibility in 

learning methods, and the introduction of 

changes in the teaching-learning process in the 

higher education system [23]. In fact, virtual 

education, by applying the latest achievements 

of the era of information and communication 

technology, has created new approaches [24], 

and has provided clear horizons in the field of 

higher education [25]. 

The quality of designing and providing virtual 

education, like face-to-face education, depends 

on several inputs such as the teacher, the 

learner, technological tools, education design, 

financial resources system, educational policies, 

and so on [26-27]. Among the listed factors, the 

lecturers of these courses are of special 

importance [28]. 
Based on the constructivist approach in the 

teaching-learning process, the role of the 

lecturer has changed from a mere speaker in a 

traditional classroom environment, whose task 

is only to convey the message to students 

through educational media, to a guide of 

learning activities [29]. In fact, the instructor 

guarantees the quality of virtual learning by 

managing motivation, supporting students, and 

helping them to understand the content [30]. 

Therefore, according to the change in the 

teacher's role, his previous skills can no longer 

be answered, and teachers, in addition to 

acquiring the necessary skills in the traditional 

learning environment, need empowerment in 

various fields, which is the most important step 

in achieving this important identification. The 

skills of lecturers and faculty members are in 

the field of virtual education [31] and it is 

currently in the post-Corona period .  Today, few 

universities can improve and develop without 

providing training courses to empower their 

faculty members, and this is doubly important 
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now that universities place a lot of emphasis on 

virtual education and this is the reason that in 

the period of Corona and post-Corona, and the 

emphasis on virtual education in the higher 

education system, and increasing its use, 

requires special knowledge, skills, and abilities 

for teachers, who, to achieve this, identify the 

skills of teachers in virtual education seem 

necessary, and paying attention to these 

abilities will lead to the growth of teachers, and 

as a result, the quality of virtual education will 

improve. 

The post-coronavirus situation shows that 

virtual education has become one of the 

infrastructures of universities. Continuation of 

this process causes ambiguities and the lack of 

accurate and correct conclusions about the 

skills needed by teachers for virtual education, 

and it may confuse those involved in the 

educational system regarding these skills in the 

educational system. Therefore, the best way to 

achieve these skills is a deep study with new 

approaches such as content analysis and fuzzy 

Delphi. According to what was mentioned, it 

seems necessary to use these approaches to 

identify and explain the skills of faculty 

members for virtual education and to achieve a 

comprehensive conceptual model in post-

coronavirus conditions. 
Considering the topic and goals considered, 

this research is important from three 

theoretical, practical, and methodological 

perspectives. From a theoretical point of view, 

the current study seeks to help identify and 

explain the skills of faculty members for virtual 

education, and the theoretical knowledge 

obtained from this study is theoretically more 

important than the findings of other studies. 

From the practical aspect, if in this research the 

skills of academic staff members for virtual 

education are identified and explained in the 

current and post-corona period, it can be done 

by familiarizing teachers, managers, and 

stakeholders with the mentioned concepts, and 

accordingly, The effects of quality virtual 

learning courses, and using the skills of 

teachers, on the cognitive, academic and 

motivational processes of learners, provided 

the space for increasing the better performance 

of the beneficiaries of virtual education. In 

terms of methodology, according to the few 

studies in the field of identifying and explaining 

the skills of academic staff members for virtual 

education, no comprehensive research has 

been done with content analysis and fuzzy 

Delphi methods in relation to the subject. 

Therefore, the present study aims to identify 

and explain the skills of academic staff 

members in virtual education in the post-

Corona era in a precise manner using modern 

approaches of content analysis and fuzzy Delphi 

and presenting a conceptual model. 

 

Review of the Related Literature  

 

Nikoubakht et al. have defined virtual education 

as the method of presenting content through 

digital devices such as computers and mobile 

phones to improve learning [1]. Unlike face-to-

face training in the classroom, in virtual 

training, everything is easily available, for 

example, the color of the screen or checking the 

correctness and accuracy of the content can be 

done easily [8]. Although many advantages 

have been mentioned for this educational 

method such as educational flexibility and 

student-centered learning [4], improving 

communication skills between professors and 

students through daily interactions, improving 

learning through social interactions within the 

network such as group discussion and 

disseminating different information [2]. But 

other studies have also mentioned challenges 

and disadvantages: such as being time-

consuming, expensive to prepare programs, 

dependence on the Internet, technical and 
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financial support problems for program 

preparation and implementation [32], lack of 

managerial and supervisory skills, limitations in 

technical and communication infrastructures, 

lack of full compatibility of the content provided 

with existing needs, limitations and damage to 

social communication skills [7] and low quality 

of learning and lack of use of trained teachers in 

the field of virtual education [5]. 
Several studies have been conducted in the 

field of professional skills of faculty members, 

and most of these researches have investigated 

learning skills in non-virtual learning 

environments. For example, in one study, it was 

shown that the most important skills of faculty 

members are educational skills related to 

knowledge, skill information, motivation, 

incentives, and learning environment, and non-

educational skills include operational 

administrative skills and support skills [33]. 

Kwek and Cheung have proposed in their 

research that an essential part of teachers' 

professional development, is knowing how 

students learn and how to organize an online 

course to achieve maximum learning. They also 

emphasize that teachers need coaching and 

support skills to teach effectively using 

technology. In fact, in addition to being aware 

of technical and operational aspects, teachers 

need to acquire the necessary knowledge in the 

field of pedagogical skills [34]. Simon 

emphasizes that an effective internship 

program should be a combination of different 

resources such as people, educational 

materials, and technology; so that the teachers 

can share their knowledge and expertise as well 

as their success and failure stories [35]. 

Levinsen believes that the teacher in the 

context of e-learning needs technical, 

educational and communication skills [36]. In 

this context, Gilzene has listed 11 roles for 

instructors of virtual education courses in his 

research, which include technology-savvy 

educational designer instructor, technician, 

facilitator, performer, supporter, editor, 

librarian, evaluation specialist, and graphic 

designer [37]. The research results of Bornet et 

al. show that in the e-learning environment, the 

professional skills of teachers include technical 

skills, educational competence, and 

communication skills [12]. Amundsen suggests 

that faculty development in a general sense is 

any intervention that aims to provide the 

necessary opportunities for faculty members to 

improve their scholarly roles as research 

scientists as educational researchers, and as 

teachers [38]. 

In Gao et al.’s study, two categories of skills 

were identified for faculty in virtual education. 

Soft skills, such as student participation, 

motivating students, enhancing critical 

thinking, curriculum design, classroom 

management, crisis management, time 

management, creating a learning community, 

creating discussion and dialogue forms, and 

technical skills such as using technology in 

general, creating content Interactive using 

multimedia tools, expressions of learning 

system management, using tools to create 

teaching opportunities [39]. 

Hajizadeh and his colleagues state that the 

necessary characteristics for faculty members 

of the virtual education and learning system 

include management and encouragement, 

interaction, support for students, electronic 

skills and commitment, positive attitude, and 

facilitation [40]. The results of Sedeghpour and 

Mirzaei's research show that for the 

development and implementation of high-

quality virtual education courses, there is a skill 

for teachers' preparation in all social, cultural, 

economic, and educational dimensions [41]. 

The results of the research of Daneshwar and 

Mehr Mohammadi show that the necessary 

qualifications of virtual education teachers are 

pedagogical qualifications, technological 
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qualifications, and the combined qualifications 

of pedagogic knowledge and technology, which 

according to the growth and development of 

electronic education and the increased of 

electronic learning environments, there is a 

need to prepare teachers to acquire the above 

qualifications [42]. In their study, Pourjamshidi 

and FarDanesh mentioned the factors affecting 

the interaction between the teacher and the 

learner in the web-based educational 

environment, including technical and 

instrumental skills, communication skills, 

commitment and order, scientific mastery, 

motivation and attitude in the field of virtual 

education [43]. Mehralian and Maghami 

consider the competencies of an electronic 

teacher to include 16 components in 8 

dimensions social, moral, managerial, 

individual, teaching skills, supervision, 

educational commitment, and technology [44]. 

In general, the review of the research 

literature indicates that although several 

studies have been conducted on the skills of 

teachers for virtual education, but each of these 

studies has addressed specific aspects and a 

comprehensive and sufficient study with a 

qualitative and quantitative approach has not 

been conducted. In particular, there is no 

significant study for the post-corona period and 

in the context of the research topic, and there 

is no study on identifying and explaining the 

skills teachers have for virtual education using 

the methods of content analysis and fuzzy 

Delphi. In this sense, researchers are trying to 

examine and explain this issue carefully and 

accurately.  
 

Method 

 

Since this study seeks to identify and explain the 

skills of faculty members, and provide a 

conceptual model for virtual education and 

present a new plan of information, it is 

considered applied research. Also, based on the 

research plan and in terms of data collection, 

the current research is descriptive research and 

the combined research methods of interview, 

content analysis, and fuzzy Delphi were used to 

collect information. In this research, the 

contractual content analysis method was used 

to extract the skills of virtual education from 

interviews with experts, and the fuzzy Delphi 

method was used to refine and explain these 

skills. 

The conventional content analysis method is 

often suitable when the existing theory or 

research texts and research literature about 

that phenomenon are limited. In this method, 

classes and codes flow from the heart of the 

data. In the mentioned method, the 

information collected through written texts or 

interviews and pre-existing theories had no 

place [45].  

 
Participants  

The participants were selected by purposive 

sampling method. In this method, the 

researcher used research participants who had 

rich experience with the research topic. The 

criteria for entering the study included having 

the academic rank of assistant professor and 

above, and teaching experience of at least 8 

years, as well as teaching experience during the 

Corona period and in virtual form. So that the 

teacher, through the experience of face-to-face 

training, can accurately and fully express his 

experiences of the skills of virtual training and 

the difference between it and face-to-face 

training. The participants were experienced 

faculty members of the Shahid Bahonar 

University of Kerman. It was tried to select 

experts from both sexes, different scientific 

ranks, and different fields with different 

teaching experiences so that the maximum 

variety of sampling is observed. 
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Instruments  
Data collection was done using semi-structured 

interviews with open questions. The interviews 

started with some general questions. Sample 

interview question: “Please describe your 

experience of a day of class virtually. In your 

opinion, what skills should a teacher have for 

virtual education? What are the competencies 

of virtual education teachers? Based on the 

responses of the participants, further follow-up 

questions in this area such as explain a little 

more. Please give an example of this, it was 

asked.   The duration of the interviews was 20 to 

60 minutes, with an average of 40 minutes. The 

number of participants was determined based 

on data saturation. So, after 17 interviews, a 

new class was not formed, but to be sure, three 

more interviews were conducted and the final 

number of participants was 20 people.  

 

Data Analysis 

Data analysis was done using conventional 

content analysis with Graneheim and Lundman 

method. First, the entire interview text was 

carefully read to immerse in the data and reach 

a general understanding. After that, the target 

text was read several times. Then the semantic 

units were specified and the primary codes 

were formed, and these codes were placed in 

subclasses and classes according to 

relationships, similarities, and differences [46]. 

To ensure the accuracy and scientific accuracy 

of the presented materials, the four criteria of 

Lincoln and Goba, which include reliability, 

validity, transferability, and verifiability, were 

used . 

Validity: For this purpose, the researchers 

tried to communicate with the data and experts 

over a long period of time, to ensure that the 

researchers' perceptions are exactly what the 

participants understood. By collecting valid 

information and verifying the information from 

the participants, the researchers tried to 

increase the validity of their research. 

Reliability: For data verifiability, the analyzed 

interviews were provided to three lecturers 

who participated in the study. Then, an 

experienced person who had research 

experience in the field of virtual education and 

qualitative research methodology was 

requested to study the extracted codes and 

themes from the interviews. 

Transferability: The researchers tried to help 

in the evaluation and applicability of the 

research in other fields by providing sufficient 

and detailed explanations about the 

characteristics of the participants, steps, and 

work methods 

Verifiability: The researchers tried to show 

evidence for the emergence of the results from 

the data by keeping the documents related to 

the different stages of the research. They also 

used the approval of professors and experts in 

this department. Also, the statistical population 

of the research in the fuzzy Delphi section 

includes 20 experts who were selected for 

conventional content analysis. They refined the 

skills extracted from the interviews [47]. 
The present research questionnaire has 

been designed, aiming at obtaining the experts’ 

opinions about the amount of their agreement 

with competencies and skills. Therefore, the 

experts have expressed their amount of 

agreement through verbal variables such as 

very low, low, medium, high, and very high. 

Since the different characteristics of individuals 

influence their mental interpretations of 

qualitative variables, so defining the scope of 

qualitative variables, the experts have 

answered questions with the same mentality. 

These variables have been defined considering 

Table 1 and Fig. 1 in the shape of triangular 

fuzzy numbers.
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Fig. 1: Triangular fuzzy number of verbal variables 

 
Table 1: Triangular fuzzy number of verbal variables 

Verbal 

variables 

Determined fuzzy 

number 

Triangular fuzzy 

number 

Very high (1,0.25,0) 0.9375 

High (0.75,0.15,0.15) 0.75 

Medium (0.5,0.25,0.25) 0.5 

Low (0.25,0.15,0.15) 0.25 

Very low (0,0,0.25) 0.0625 

 

In above table, the determined fuzzy numbers 

have been calculated by using Minkowski’s 

formula as following : 

Formula (1): 

𝑥 = m+
β − α

4
 

 

With regard to the proposed options and 

linguistic variables defined in the questionnaire, 

the results of the investigation of responses 

presented in Table 3 have been provided. 

Regarding the results of this table, the fuzzy 

average of each factor has been calculated 

according to the following equations. 

Formula 2: 

 
Ai=(a1

(i), a2
(i), a3

(i)),      i=1,2,3,…,n 

Formula 3: 

   

Aave=(m1,m2,m3)=(
1

n
∑ a1

(i)
n

i=1
,
1

n
∑ a2

(i)
n

i=1
,
1

n
∑ a3

(i)
)

n

i=1
 

 

In this equation, iA indicates the expert’s view i, 

and aveA represents the average of the expert’s 

view. The results of these calculations have 

been presented in Table 3. The execution 

algorithm for the Fuzzy Delphi method is 

illustrated in Fig.2 [48]. 

 

Results and Findings 

 

Content analysis method 

In this study, the age range of the participants 

was 39 to 62 years. 80% of the participating 

teachers were men. The teaching experience of 

the academic staff varied from 8 to 31 years. In 

terms of rank, 54% were assistant professors, 

24% were associate professors, and 22% were 

full professors. The academic group of the 

faculty members was 10 people from the 

humanities department, four people from the 

basic sciences, and six people from the 

technical and engineering departments. The 

results of the qualitative section included 452 

initial codes, which were reduced to 31 main 

codes and five main categories after data 

reduction and merging overlapping terms. 

These five main classes include moral-social, 

technical-technological, educational-learning, 

individual-managerial, and supervisory-

supportive skills. In Table 2, the dimensions, 



A. Fazel, A. Harandi                                                                                                                                                                                                  258   

and skills of academic staff members for virtual 

education in the post-Corona era are shown as 

a result of the content analysis method 
. 

Fuzzy Delphi method 
To explain, refine, and confirm the skills of 

virtual education, which was obtained in the 

stage before the content analysis approach, the 

fuzzy Delphi method has been used. The 

implementation steps of the fuzzy Delphi  

 

 

method are a combination of implementing the 

Delphi method and performing analyses of 

information using the definitions of the theory 

of fuzzy sets [49]. In the current research, 31 

skills of virtual education were identified for 

virtual education with the content analysis 

method, which were entered into the fuzzy 

Delphi method for analysis and 

institutionalization. The following steps are 

used to implement the fuzzy Delphi approach: 

 

 
Fig. 2: Delphi technique implementation algorithm 
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First stage: In this stage, the identified skills 

were sent to the members of the expert group 

and their opinions were collected. According to 

the proposed options and linguistic variables 

defined in the questionnaire, the results of the 

examination of the answers are presented in 

Table 3. According to the results of this table, 

the fuzzy mean of each of the specified skills has  

been calculated according to Formulas 2 and 3, 

and then it has been de-fuzzified using the 

Minkowski Formula (Formula 1). The absolute 

mean obtained shows the intensity of experts' 

agreement with each of the research 

components. The results of calculations related 

to the first stage of the fuzzy Delphi method are 

shown in Table 3.

 

Table 2: skills of academic staff members for virtual education resulting from the content analysis  

Ethical 
Social 

Technical 
Technology 

Educational 
Learning 

Individual 
Managerial 

Supervisory 
supportive 

1.Social facilitation 
and appropriate 
counseling 
2.Conflict 
management 
3.Professional and 
ethical 
commitment 
4.Creating 
motivation for 
virtual learning 
5.Cognitive skill 
6.Intercultural 
skills 

7.Technological 
skills (hardware 
and software) 
8.skill of updating 
teaching resources 
and methods  
9. Support and 
solve technical 
problems 
10. Production and 
presentation of 
content 

 

11.Strategies and 
applications of 
learning theories 
12.Teaching skills 
13.Educational 
commitments 
14.Educational 
design and 
planning 
15.Resource 
identification skills 
16.Scholarly, 
research and 
knowledge sharing 
skills 
17.The skill of 
facilitating the 
training process 
18.online lecture 

19.The skill of 
positive attitude 
towards 
synchronous and 
asynchronous 
teaching 
20.Time 
management and 
training course 
management 
21.Encouraging and 
motivational skills 
22.Organizational, 
administrative and 
operational skills 
23.Diagnostic skills 
(analytical, 
initiative, creativity) 
24.Leadership skills, 
guidance and 
guidance of 
students 
25.Crisis 
management skills 

26.Final evaluation 
and course 
27.Maintaining 
contact with the 
student after 
completing the 
course 
28.Feedback 
29.Monitoring the 
learning activities 
of learners 
30.The skill of 
spiritual and legal 
support of the 
input and output 
of virtual 
education 
31.The skill of 
encouraging 
learners to group 
and self-evaluation 

 
Table 3: Results and level of the experts' agreement 

Skills 
Very 
low 

low 
Medi
um 

high 
Very 
high 

m   X 

Social facilitation and appropriate 
counseling 

0 0 0 2 18 0.98 0.24 0.02 0.92 

Conflict management 0 0 0 1 19 0.99 0.25 0.01 0.93 
Professional and ethical 
commitment 

0 0 0 0 20 1.00 0.25 0.00 0.94 

Creating motivation for virtual 
learning 

4 4 4 4 4 0.50 0.16 0.16 0.50 

Cognitive skill 0 3 11 1 5 0.60 0.23 0.17 0.58 
Intercultural skills 0 0 9 3 8 0.74 0.24 0.14 0.71 
Technological skills (hardware and 
software) 

0 0 0 14 6 0.83 0.18 0.11 0.81 
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Skills 
Very 
low 

low 
Medi
um 

high 
Very 
high 

m   X 

Skill of updating teaching resources 
and methods  

0 0 6 6 8 0.78 0.22 0.12 0.75 

Support and solve technical 
problems 

3 0 5 9 3 0.61 0.17 0.17 0.61 

Production and presentation of 
content 

0 0 0 15 5 0.81 0.18 0.11 0.80 

Strategies and applications of 
learning theories 

0 0 0 0 20 1.00 0.25 0.00 0.94 

Teaching skills 0 0 4 1 15 0.89 0.25 0.06 0.84 
Educational commitments 0 0 0 18 2 0.78 0.16 0.14 0.77 
Educational design and planning 0 5 9 2 4 0.56 0.22 0.17 0.55 
Resource identification skills 0 0 0 16 4 0.80 0.17 0.12 0.79 
Scholarly, research and knowledge 
sharing skills 

0 0 0 11 9 0.86 0.20 0.08 0.83 

The skill of facilitating the training 
process 

0 0 0 5 15 0.94 0.23 0.04 0.89 

online lecture 0 0 0 2 18 0.98 0.24 0.02 0.92 
The skill of positive attitude 
towards synchronous and 
asynchronous teaching 

0 0 10 6 4 0.68 0.22 0.17 0.66 

Time management and training 
course management 

0 0 6 0 14 0.85 0.25 0.08 0.81 

Encouraging and motivational skills 17 1 2 0 0 0.06 0.03 0.25 0.12 
Organizational, administrative and 
operational skills 

0 0 13 6 1 0.60 0.22 0.21 0.60 

Diagnostic skills (analytical, 
initiative, creativity) 

0 1 11 6 2 0.61 0.22 0.19 0.61 

Leadership skills, guidance and 
guidance of students 

0 1 1 18 0 0.71 0.16 0.16 0.71 

Crisis management skills 0 0 0 12 8 0.85 0.19 0.09 0.83 
Final evaluation and course 0 0 4 4 12 0.85 0.23 0.08 0.81 
Maintaining contact with the 
student after completing the 
course 

0 0 1 0 19 0.98 0.25 0.01 0.92 

Feedback 0 0 0 0 20 1.00 0.25 0.00 0.94 
Monitoring the learning activities 
of learners 

0 0 7 3 10 0.79 0.24 0.11 0.76 

The skill of spiritual and legal 
support of the input and output of 
virtual education 

1 4 5 8 2 0.58 0.18 0.17 0.57 

The skill of encouraging learners to 
group and self-evaluation 

0 0 6 6 8 0.78 0.22 0.12 0.75 

 

Second stage: In this stage, the second 

questionnaire was prepared and sent to the 

members of the expert group together with the 

previous point of view of each person and the 

extent of their difference with the point of view 

of other experts. At this stage, the experts did 

not combine or remove any skill and they 

answered the questions again according to the 

opinions of other group members about the 

goals, the results of which are presented in 

Table 4 .   

The last column of Table 4 shows the 

difference between the first and second stages 

of the survey. According to the views presented 

in the first stage and comparing it with the 

results of this stage, if the difference between 

the two stages is between 0 and 0.1, then the 

survey process will be stopped. In this way and 
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according to the above table of experts 

regarding the skills of social facilitation and 

appropriate counseling, conflict management, 

professional and ethical commitment, 

strategies and applications of learning theories, 

scholarly and research skills and knowledge 

sharing, process facilitation skills Training, 

online lectures, encouraging and motivational 

skills, administrative and operational 

organizational skills, maintaining 

communication with students after the course, 

feedback, monitoring learning activities have 

reached a consensus and these skills have been 

approved. 

Third stage: In this stage, while making the 

necessary changes, a third questionnaire was 

prepared and sent to the experts along with the 

previous point of view of each person and the 

difference between them and the average point 

of view of other experts. The difference is that 

at this stage, out of the 31 skills available in the 

previous stage, 12 were stopped and a survey 

was conducted on the rest of the remaining 

skills. The survey results are shown in Table 5.

 

Table 4: Results and the expert’s agreement and differences in skills 

Skills 
Very 
low 

low 
Medi
um 

high 
Very 
high 

m   X 
Differe

nce 

Social facilitation and appropriate 
counseling 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.02 

Conflict management 0 0 0 0 20 1.00 0.25 0.00 0.94 0.01 

Professional and ethical 
commitment 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

Creating motivation for virtual 
learning 

0 0 6 11 3 0.71 0.20 0.16 0.70 0.20 

Cognitive skill 0 0 3 12 5 0.78 0.19 0.13 0.76 0.18 

Intercultural skills 0 0 0 2 18 0.98 0.24 0.02 0.92 0.21 

Technological skills (hardware and 
software) 

0 0 0 1 19 0.99 0.25 0.01 0.93 0.12 

Skill of updating teaching 
resources and methods  

0 0 1 6 13 0.90 0.22 0.06 0.86 0.11 

Support and solve technical 
problems 

0 0 1 3 16 0.94 0.24 0.04 0.89 0.28 

Production and presentation of 
content 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.14 

Strategies and applications of 
learning theories 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

Teaching skills 3 1 2 0 14 0.76 0.21 0.07 0.73 -0.11 

Educational commitments 0 0 0 0 20 1.00 0.25 0.00 0.94 0.17 

Educational design and planning 0 0 0 17 3 0.79 0.17 0.13 0.78 0.23 

Resource identification skills 0 0 0 0 20 1.00 0.25 0.00 0.94 0.15 

Scholarly, research and knowledge 
sharing skills 

0 0 0 1 19 0.99 0.25 0.01 0.93 0.09 

The skill of facilitating the training 
process 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.05 

online lecture 0 0 0 0 20 1.00 0.25 0.00 0.94 0.02 

The skill of positive attitude 
towards synchronous and 
asynchronous teaching 

0 0 2 12 6 0.80 0.19 0.12 0.78 0.12 
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Skills 
Very 
low 

low 
Medi
um 

high 
Very 
high 

m   X 
Differe

nce 

Time management and training 
course management 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.13 

Encouraging and motivational skills 0 0 4 16 0 0.70 0.17 0.17 0.70 0.10 

Organizational, administrative and 
operational skills 

1 0 0 8 11 0.85 0.20 0.07 0.82 0.08 

Diagnostic skills (analytical, 
initiative, creativity) 

0 0 3 9 8 0.81 0.21 0.11 0.79 0.18 

Leadership skills, guidance and 
guidance of students 

0 0 0 2 18 0.98 0.24 0.02 0.92 0.21 

Crisis management skills 0 0 0 0 20 1.00 0.25 0.00 0.94 0.11 

Final evaluation and course 0 0 0 1 19 0.99 0.25 0.01 0.93 0.12 

Maintaining contact with the 
student after completing the 
course 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.02 

Feedback 0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

Monitoring the learning activities 
of learners 

0 0 0 10 10 0.88 0.20 0.08 0.84 0.09 

The skill of spiritual and legal 
support of the input and output of 
virtual education 

0 0 2 10 8 0.83 0.20 0.10 0.80 0.23 

The skill of encouraging learners to 
group and self-evaluation 

0 0 0 3 17 0.96 0.24 0.02 0.91 0.16 

 

Table 5: Results and the expert’s agreement and differences with skills of stages 2 and 3 

Skills 
Very 
low 

low 
Mediu

m 
high 

Very 
high 

m   X 
Differe

nce 

Creating motivation for virtual 
learning 

0 0 0 4 16 0.95 0.23 0.03 0.90 0.20 

Cognitive skill 0 0 0 1 19 0.99 0.25 0.01 0.93 0.17 

Intercultural skills 0 0 0 0 20 1.00 0.25 0.00 0.94 0.02 

Technological skills (hardware and 
software) 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.01 

Skill of updating teaching 
resources and methods  

0 0 0 1 19 0.99 0.25 0.01 0.93 0.07 

Support and solve technical 
problems 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.05 

Production and presentation of 
content 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

Teaching skills 0 2 2 1 15 0.86 0.24 0.05 0.82 0.09 

Educational commitments 0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

Educational design and planning 0 0 0 1 19 0.99 0.25 0.01 0.93 0.15 

Resource identification skills 0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

The skill of positive attitude 
towards synchronous and 
asynchronous teaching 

0 0 0 1 19 0.99 0.25 0.01 0.93 0.15 

Time management and training 
course management 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 
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Skills 
Very 
low 

low 
Mediu

m 
high 

Very 
high 

m   X 
Differe

nce 

Diagnostic skills (analytical, 
initiative, creativity) 

0 0 0 2 18 0.98 0.24 0.02 0.92 0.13 

Leadership skills, guidance and 
guidance of students 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.02 

Crisis management skills 0 0 0 0 20 1.00 0.25 0.00 0.94 0.00 

Final evaluation and course 0 0 0 0 20 1.00 0.25 0.00 0.94 0.01 

The skill of spiritual and legal 
support of the input and output of 
virtual education 

0 0 0 2 18 0.98 0.24 0.02 0.92 0.12 

The skill of encouraging learners to 
group and self-evaluation 

0 0 0 0 20 1.00 0.25 0.00 0.94 0.03 

 

According to Table 5 and by comparing the 

difference with the base number of 0.1, it is 

clear that the expert group has agreed with the 

skills of intercultural skills, technological skills, 

the skill of updating resources and teaching 

methods, supporting and solving technical 

problems, content production and 

presentation, teaching skills, educational 

commitments, resource identification skills, 

time management and training course, 

leadership skills, mentoring and guidance, crisis 

management skills, final and course evaluation, 

persuasion skills and group evaluation and self-

evaluation. The rest of the targets will enter the 

next round of the survey. 

Fourth stage: In this stage, the fourth 

questionnaire was prepared and sent to the 

experts along with the previous point of view of 

each person and the amount of difference 

between them and the average point of view of 

other experts. With the difference that at this 

stage, only 6 remaining skills have been 

surveyed. 

Based on the output of this stage, the 

amount of disagreement between the experts 

in the third and fourth stages was less than the 

threshold, so the polling was stopped at this 

stage. According to the results of this stage, the 

skills of motivation for learning, cognitive skills, 

educational design and planning, positive 

attitude to teaching skills, diagnostic skills, and 

spiritual and legal support skills were also 

confirmed. In this way, the experts agreed with 

all the identified skills for the virtual training of 

the academic staff .  Figure 3 shows the 

conceptual model of the skills of faculty 

members for virtual education in the post-

Corona period. 

 

Discussion  
 

The teaching quality of virtual education 

depends not only on the existence of advanced 

technology and multimedia computers and 

connection to the global network but also on 

the existence of professors with new 

qualifications and skills [44]. Improving the 

teaching-learning process through programs 

and professional development centers for 

teachers is one of the goals of higher education 

centers; In addition, in virtual education 

environments, due to the change in the role of 

the teacher, his previous skills can no longer be 

answered, and in addition to mastering the 

necessary skills in the traditional learning 

environment, teachers need skills and expertise 

in the virtual education environment, such as 

are technical, technology and expertise in the 

field of information technology . 

Based on the constructivist approach, in the 

teaching-learning process, the role of the 

instructor has changed from a mere speaker in 
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a traditional classroom environment, whose 

task is only to convey the message to students 

through educational media, to a guide of 

learning activities [50]. In fact, the instructor 

guarantees the quality of e-learning by 

managing motivation, supporting students, and 

helping them understand the content; 

Therefore, due to the change in the teacher's 

role, his previous skills can no longer be 

answered and teachers need to be empowered 

in different fields in addition to acquiring the 

necessary skills in the traditional learning 

environment [51]. 

In the virtual education environment, the 

role of faculty members is changing from 

providing information to managing motivation, 

supporting students, and helping them to 

understand the content and the necessity of 

connecting to the network for learning so that 

they guarantee the quality of virtual education. 

Teachers need training and support to 

effectively teach using technology. They need 

more knowledge than the technical and 

operational aspects of using technology. The 

training and support of teachers should address 

the way of using technology to improve student 

learning and performance; Merely providing 

instructors with software and other 

technological tools does not guarantee that 

they can effectively use those tools to help 

students learn. Teachers need training that 

gives them the skills to produce and use 

pedagogically perfect educational materials 

suitable for online education [25]. 

The skills presented in this research, and the 

model presented, enable instructors to manage 

the synchronous and asynchronous virtual 

environment, manage communication channels 

and files that are shared in it. In other words, in 

the post-corona era, virtual education teachers 

should have social, moral, managerial, personal, 

teaching, supervisory skills, educational and 

technological commitment. Considering the 

need to strengthen the human infrastructure of 

virtual education, it is suggested that senior 

managers and those in charge provide suitable 

grounds for using the mentioned model and the 

results of this research to train and develop the 

skills of faculty members for virtual education 

and accordingly, improve the quality of virtual 

education.  This model can be used in designing 

career development programs, determining 

training skills in future courses and modifying 

the learning management system, and 

compiling the best features needed for 

instructors in virtual education. Using this skills 

assessment, it is possible to choose suitable 

training areas and design appropriate activities 

to create optimal virtual education with an 

emphasis on the skills of teachers. 

Although the spread of Corona disease was 

terrible in various fields, it seems that it was a 

blessing in the field of education to be able to 

force teachers into virtual education; 

Therefore, this form of education should be 

strengthened by providing comprehensive in-

service courses, with the titles of effective 

virtual education instructor, or the 

competencies and skills required for virtual 

education. The different nature and role of 

faculty members for effective teaching in virtual 

environments has highlighted the necessity of 

equipping lecturers with teaching, social, and 

cognitive skills. Thinking about the results of the 

existing research for teaching in virtual 

education with fewer restrictions, you should 

choose professors for teaching who, in addition 

to having teaching skills and capabilities, are 

also proficient in electronic skills and 

capabilities, and are able to manage the virtual 

environment. Due to the existence of important 

challenges in the field of virtual education in the 

country, it is necessary to use capable and 

committed teachers in the virtual education of 

universities, because part of the above 

challenges are related to professors and 



265                                                                                                                                                    Tech. of Edu. J. 18(1): 249-270, Winter  2024 

lecturers and if he has sufficient mastery in 

using the facilities and tools available in the 

virtual classroom and the educational system, 

the limitations of such training that are related 

to professors and lecturers will be removed to a 

large extent. 

Finally, today, due to the development of 

Internet technologies, and the existence of 

huge challenges during face-to-face education 

such as the Coronavirus, universities cannot 

ignore virtual education. Virtual teaching has 

become an unavoidable part of higher 

education and the use of its capabilities is 

recommended for most educational systems 

and institutions. But in the meantime, and now 

and in the post-corona period  ,it is necessary to 

have a correct understanding of the realities, 

conditions, and competencies in the 

implementation of virtual education. Knowing 

the weaknesses and strengths, threats and 

opportunities and examining the competencies 

and skills in the environment where virtual 

education is going to be established, as well as 

examining issues such as ethical, social, 

technical, technological, educational, learning 

competencies, individual, managerial, 

supervisory, and support, especially in 

university faculty members, as the front line of 

virtual education, will guarantee the success of 

such a system. What was done in this research 

was to understand part of the existing 

conditions and examine the importance of 

academic faculty members' skills for virtual 

education in the post-Corona period, and 

present a conceptual model based on, and it 

was concluded that these academic faculty 

members' skills are very important for 

implementing virtual education. Fig. 3 shows 

the conceptual model of the skills of faculty 

members for virtual education in the post-

Corona period.

 

 
Fig. 3: Conceptual model of faculty members skills for virtual education in the post-corona era 
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Conclusions 

 

Considering the lack of comprehensive and 

sufficient studies on the skills of academic staff 

members for virtual education, in the research 

conducted, it was tried to use semi-structured 

interviews, and with the approach of content 

analysis, all the skills of teachers were 

identified. Then, experts' opinions and the fuzzy 

Delphi method were used to clarify and refine 

all these skills. According to the study 

conducted based on the content analysis 

method, 31 skills were identified for this virtual 

training. The identified skills were categorized 

into 5 moral-social, technical-technological, 

educational-learning, personal-managerial, and 

supervisory-supportive categories. Then, with 

the help of the fuzzy Delphi method, these skills 

were examined by a panel of 20 experts, and 

after 4 stages, all the identified skills were 

approved by the expert group. Therefore, in this 

study, it was determined that 31 skills are 

considered for virtual education teachers. In the 

meantime, we can safely say that 12 skills of 

social facilitation and appropriate counseling, 

conflict management, professional and ethical 

commitment, strategies and applications of 

learning theories, scholarly and research skills 

and knowledge sharing, skills to facilitate the 

teaching process, lectures Online, encouraging 

and motivational skills, administrative and 

operational organizational skills, maintaining 

communication with students after completing 

the course, feedback, and monitoring learning 

activities, which were approved in the first 

round of the fuzzy Delphi method, are the most 

important skills of virtual education. and 

therefore, skills should be emphasized more in 

virtual courses.  

Of course, due to the emerging nature of the 

subject and the lack of comprehensive research 

on the subject, especially in the post-corona 

period, the authors face a problem for 

comparison. But in general, this research can be 

compared with the research of other 

researchers such as Hajizadeh et al. [40], 

Narenji et al. [44], Golabi et al [52], Bashir et al. 

[53], Santos Karimi et al. [54], Goli et al. [55] and 

Mehralian and Maghami [56] who sought to 

identify the skills and competencies of teachers 

or provide a suitable model in the field of virtual 

education, are in line. 

It is suggested that the skills identified for 

academic staff members for virtual education 

should be given more attention in universities 

and higher education institutions, and training 

courses should be held to strengthen these 

skills of virtual course instructors. It is also 

suggested that these skills should be carefully 

considered by the educational authorities, and 

with the cooperation and coordination of all the 

beneficiaries of virtual education, meet the 

needs and requirements of virtual education to 

strengthen these skills, and promote the 

development of virtual education, in the future, 

it will be considered as an effective supplement 

to traditional education and will cause the 

growth, improvement of capabilities and 

education of students as well as possible. 

It is suggested to implement virtual education 

skill training and skill assessment courses for 

academic staff members. It is suggested that to 

promote the professors, these skills of virtual 

education known in this research should be 

somehow included in the promotion 

regulations. 

Finally, it is suggested that in future research, 

the skills identified in this research should be 

measured in different universities and for 

different lecturers, and if there is a deficiency, 

the existing situation should be changed to a 

favorable situation in terms of the skills 

required by academic staff members. It is 

suggested to investigate these skills among 
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different universities with a comparative 

perspective and make an optimal comparison. 

It is suggested to identify the skills of virtual 

education instructors with other approaches of 

qualitative studies, such as meta-synthesis, and 

test and rank them using advanced quantitative 

methods. It is suggested that while refining and 

customizing this model and its variables, they 

should be used and compared in universities 

and higher education institutions. The main 

limitation of this research is the challenges and 

problems in collecting information and 

interviewing experts, as well as feedback to 

them, in the fuzzy Delphi approach, as well as 

the long and time-consuming process during 

the research. 
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Background and Objectives: Today, technology has an important role to play in regulating society's lifestyle. 
People's lives are dominated by an information environment because of rapid technological progress in 
computers, the Internet, and smartphones. Information and communication technology (ICT) is a special branch 
of IT facilitating access to information. ICT can help to improve teachers' teaching experiences and prepare them 
for the demands of the 21st century. To be effective in the use of ICT, teachers are required to have adequate 
self-efficacy teaching skills. ICT self-efficacy is the concept of an individual's belief that he or she can use 
information and communication technologies for specific tasks. The skills of information literacy and digital 
literacy are required for teachers to develop their own ability to use ICT. With this consideration, the relationship 
between information literacy and digital literacy of preservice teachers and their ability to use ICT for learning 
purposes is investigated in this study. 
Materials and Methods: In this study, a survey research design was employed as the methodology. Data were 
collected using online questionnaires, and the collected data were analyzed using Confirmatory Factor Analysis 
(CFA). To gather data for this study, an online survey comprising two questionnaires was administered to 
students enrolled in teacher training programs at Farhangian University in Zanjan, Iran in 2023. One of the 
frameworks used as a questionnaire was rigorously developed and validated by Pinto and Markauskaite et al., 
while the other one was taken from the Global Framework of Reference on Digital Literacy Skills. Participants 
were chosen from study groups which were selected through stratified cluster sampling. Out of 1700 preservice 
teachers in two branches of Farhangian University (Alzahra and Shahid Beheshti), 313 preservice teachers were 
selected as the representatives (which was calculated based on the Morgan Table). To investigate the 
correlation between latent variables, survey data have been analyzed using CFA. For the evaluation of the 
proposed framework, structural equation modeling (SEM) was also used. 
Findings: The outcomes of the CFA and SEM analysis revealed that how pre-service teachers perceive their 
information literacy directly and positively affects their perception of digital literacy. Additionally, the results 
showed that pre-service teachers' perceived information literacy has a direct and positive influence on their 
self-confidence in using ICT for teaching, also known as ICT self-efficacy. Furthermore, the research findings 
indicated that the way pre-service teachers perceive their digital literacy directly and positively impacts their 
self-confidence in utilizing ICT for teaching. However, when compared to perceived digital literacy, the perceived 
information literacy of preservice teachers has a more pronounced effect on their ICT self-efficacy in the context 
of teaching. 
Conclusions: The research findings emphasize the importance of giving priority to the development of 
information literacy and digital literacy skills for pre-service teachers in the field of education. This is because 
these skills are strongly correlated with higher levels of ICT self-efficacy. The study also underscores the 
necessity for teacher training and professional development programs that specifically target the enhancement 
of information literacy and digital literacy. By focusing on these literacies, such programs have the potential to 
improve preservice teachers' ICT self-efficacy in teaching and enhance the effective utilization of ICT in 
educational settings. 
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  شتترفت يپدليل  بهجامعه دارد.   يستت ز زندگ  ميدر تنظ ينقش مهم  یفناور کم،يو    ستتتيدر قرن ب  اهداف:پیشییهه و 

  ی استتت. فناور  ياطلاعات طيمح  زيمردم تحت ستتل ه    يزندگ،  هوشتتمند یو تلفن ها  نترنتيا  انه،يدر را  یفناور  عيستتر

اطلاعات   یکند. فناور  يم ليتسه رابه اطلاعات   ياطلاعات است که دسترس یاز فناور  ياطلاعات و ارت اطات شاخه خاص

به   کمز کند.  21قرن    یخواستتته ها  یها برا آن  یمعلمان و آماده ستتاز  سيبه به ود تجارب تدر تواند يو ارت اطات م

  ی خودکارآمد   يآموزشت یاطلاعات و ارت اطات، معلمان ملزم به داشتتن مهارت ها  یدر استتفاده از فناور  يمنظور اثربخشت

  ی استتتفاده از فناور  يياستتت که فرد باور دارد که توانا  ياطلاعات و ارت اطات مفهوم  یفناور  یهستتتند. خودکارآمد  يکاف

  يي معلمان توانا  نکهيا  یبرا  يتاليجيو ستواد د  يستواد اطلاعات  یهامهارتخاص دارد.   فيوظا  یاطلاعات و ارت اطات را برا

پژوهش راب ه    نيملاحظات، در ا  نياستت. با ا  ازياطلاعات و ارت اطات توستعه دهند، مورد ن   یخود را در استتفاده از فناور

و ارت اطات  اطلاعات    یآنها در استتتفاده از فناور  يياز خدمت و توانا  شيمعلمان پ  يتاليجيو ستتواد د يستتواد اطلاعات  نيب 

 شده است.  يبررس  یريادگياهداف    یبرا

  ق ي ها از طرداده ليو تحل  نيپرستشتنامه آنلا  قيها از طرداده یآورجمع  ،يشتيمايپ  قيپژوهش از طرح تحق  نيا :هاروش

  ن يمشتتمل بر دو پرستشتنامه، در ب   نيآنلا  ينظرستنج  زيها،  داده  یآورجمع  یبرده استت. برابهره    یدييتأ  يعامل ليتحل

  ت ي و مارکاوستکا   نتويها توستط پاز پرستشتنامه يکيانجام شتد.    1402در ستال    زنجان  انيرهنگدانشتگاه ف  اندانشتجومعلم

ستواد    یها مهارت  يکه پرستشتنامه دوم از رارروب مرجع جهان   يشتد، در حال  دييتدوين گرديده و روايي و پايايي آن تا

  ی اط قه  یاهخوشتت  یريگنمونه  شتتيوه  امورد م العه ب   یگروه ها  انيگرفته شتتده استتت. شتترکت کنندگان از م  تاليجيد

  313(،  يبهشتت ديزنجان )الزهرا و شته  انيدانشتگاه فرهنگدانشتجومعلم در دو پرديس   1700شتدند و از مجمو     گزيده

جدول مورگان کفايت لازم برای نمايندگي جامعه مذکور را دارد.  ط قدانشتتجومعلم به عنوان نمونه انتخاب شتتدند که  

 ليو تحل  هينهفته تجز  یرهايمتغ  نيراب ه ب   يبررست  ی( براCFA)  یدييتا  يل عامليبا استتفاده از تحل  ينظرستنج  یداده ها

 ( نيز استفاده شده است.SEM)  یمعادلات ساختار  یاز مدل ساز یشنهاديرارروب پ  ياب يارز  یشد. برا

بر   يو مث ت  ميمستتتق ريتأث  ،ينشتتان داد که ادراد دانشتتجومعلمان از ستتواد اطلاعات  SEMو   CFA  ليتحل  جيتان   ها:یافته

  يو مث ت  ميمستتق ريدانشتجومعلمان تأث  يها نشتان داد که ستواد اطلاعات  افتهي  نيدارد. همچن  تاليجيدرد آنها از ستواد د

  ن ي ا  ن،ي(. علاوه بر ایدارد )خودکارآمد  سيتدر  یبرا  ت اطاتاطلاعات و ار  یها در استتتفاده از فناور به نفس آن  بر اعتماد

ها در    بر اعتماد به نفس آن  يو مث ت ميمستتق  ريتأث  زيادراد شتده دانشتجومعلمان ن   تاليجيم العه نشتان داد که ستواد د

شتده، ستواد    دادرا  تاليجيبا ستواد د  ستهيحال، در مقا  نيدارد. با ا  سيتدر  یاطلاعات و ارت اطات برا یاز فناور  گيریبهره

 دارد.  سيدانشجومعلمان در هنگام تدر ICT  یبر خودکارآمد یتر  یقو ريادراد شده تأث  ياطلاعات

  ن يو همچن  يستتواد اطلاعات  یهادانشتتجومعلمان به توستتعه مهارت  يدهتياولو  تيم العه اهم  نيا  جينتا  گیری:نتیجه

اطلاعات و ارت اطات    یبالاتر در فناور  یبا خودکارآمد يارت اط تنگاتنگ  رايز دهد،يرا نشتان م  تاليجيستواد د  یهامهارت

با تمرکز    یاتوستعه حرفه  یهاآموزش معلمان و برنامه  هب   ازين   نيدارند. . همچن  سيدانشتجو معلمان در حين تدر  انيدر م

 ICT  یبه ود خودکارآمد ليستتتوادها پتانستتت  نيا  رايگردد؛ زرا متذکر مي تاليجيو ستتتواد د يستتتواد اطلاعات  شيبر افزا

 دارند.    يآموزش  یهاطياطلاعات و ارت اطات در مح یاز فناوربيشتر  و استفاده    سيدانشجومعلمان را در تدر

Introduction 
 

There has been a significant increase in the 

advancement of information and 

communication technology (ICT), which has had 

a profound impact on various fields, including 

education [1]. In the educational context, 

teachers play a crucial role in implementing and 

integrating ICT into their teaching practices, as 

they possess expertise in delivering educational 

content [1-2]. The effective integration of ICT in 

education heavily relies on the preparation of 

https://link.springer.com/article/10.1007/s11423-021-10052-1
https://link.springer.com/article/10.1007/s11423-021-10052-1
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individual teachers to utilize technological 

tools [3]. The self-efficacy of teachers in using 

ICT forms the foundation for their comfort and 

confidence in utilizing technology in the 

classroom. 

It is suggested that an individual's feelings 

and beliefs about their own thoughts and 

actions are the basis for self-efficacy. These 

beliefs on self-efficacy also play a major role in 

the development of an individual's mind, 

emotions, and motivation. Teachers ‘efficacy is 

based on their belief and trust that they can 

teach effectively in the classroom [5]. 

Individuals' self-efficacy is influenced by specific 

activities. With regard to teachers' teaching 

practices with ICT, Krumsvik [6] underlines the 

importance of taking into account their ability 

to act independently. Hatlevik and Hatlevik [7] 

distinguish between general ICT self-efficacy 

and ICT self-efficacy for educational purposes. 

ICT self-efficacy is strongly linked to teacher 

motivation in carrying out the mission of 

education [8], their level of job satisfaction [9], 

the creation of innovative learning designs, and 

the active involvement of students [10]. 

Furthermore, it plays a role in enhancing overall 

well-being [11-10]. 

Related to the concept of ICT, digital 

literacy has emerged as a significant issue for 

those within the education sector, 

encompassing students, educators, and 

policymakers. Therefore, to enhance the 

effectiveness of education in this digital age and 

aid in achieving set objectives, English teachers 

should possess advanced digital skills. In 

addition, the concept of digital literacy is 

inextricably related to a further significant field: 

Information Literacy which requires individuals 

to access and use current information. 

In general, there has been a lack of research 

on teacher ICT self-efficacy with regard to 

information and digital literacy. The dearth of 

research in this area certainly gives rise to 

sufficient grounds for an investigation into the 

relationship of Iranian EFL teachers with respect 

to their level of ICT self-efficacy and Digital and 

Information Literacy. This paper therefore aims 

to provide novel insight into this area by 

studying the relationship between perception 

of information and digital literacy, as well as 

teachers' perceptions of ICT self-efficacy for 

teaching goals. The primary aim of the research 

is to investigate the impact of perceived 

information and digital literacy on preservice 

teachers ICT self efficacy in teaching context. 

For this purpose, the following research 

questions have been proposed: 

o Does information literacy have an impact on 

the ability of preservice teachers to use ICT 

effectively? 

o Does digital literacy have an impact on the 

ability of on the ability of preservice teachers 

to use ICT effectively? 

o How does preservice teachers' information 

literacy relate to their digital literacy? 
 

Review of the Related Literature  

 

Information literacy 

At first, research into information literacy 

primarily took place in the field of library 

studies. However, there has been a growing 

emphasis on education research in both higher 

education and school settings [12-16]. 

Individuals with information literacy have been 

defined as those who can obtain and evaluate 

information to meet their information needs 

[17]. Changes in the curriculum of Higher 

Education and Teacher Training are required by 

the evolution of information resources [18]-

[19]. In 2000, the Association of Colleges and 

Research Libraries announced that information 

literacy includes a set of skills whereby 

individuals can recognize their need for 

information, learn how to find it, assess its 

value, and use it efficiently. In a ‘new curriculum 

https://innovationeducation.biomedcentral.com/articles/10.1186/s42862-021-00012-0
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for information literacy’ [20], student learning 

in the digital era depends on their possession of 

information literacy as a collection of skills, 

attributes, and behaviors. La [21] included 

library skills and computer literacy as essential 

components of Information Literacy. 

The lack of information literacy skills could 

lead to difficulties in adapting to the ever-

changing world of information technology. 

Shannon et al. [22] claimed that teachers are 

often deficient in information literacy skills and 

highlighted examples where they were not well 

acquainted with the concept of information 

literacy or did not understand it within their 

teaching curriculum. Furthermore, they noticed 

that information literacy courses are not being 

taught in all teacher training programs. These 

results are in line with previous studies, which 

showed that students have not developed the 

necessary information literacy skills [23]. 

A set of digital skills that include 

operational, formal, information, 

communications, content creation, and 

strategic skills have been presented by Van Dijk 

and Van Deursen [24]. They point out the 

absence of a focus on information literacy skills. 

Information literacy includes a variety of skills 

and competencies [25], e.g., the ability to 

consider the quality and relevance of 

information relating to search targets, 

evaluating the reliability and value of 

information as well as taking advantage of new 

information for professional practice and 

planning purposes. 

Information Literacy is a fusion between 

library literacy, computer and media literacy, as 

well as digital literacy [26]. Acquiring these 

literacies empowers information users to 

become self-reliant lifelong learners. 

Information literacy enables people to 

distinguish between information needed and 

the particular kinds of information they need. It 

provides information resource users with 

strategies to navigate the vast amount of 

information available from different sources. 

While in the past, it has been thought that 

people could access information without ICT 

literacy, today's IT-driven society is intimately 

linked to Information Literacy [27]. Teachers 

need to be able to effectively search and find 

information through digital means in the 21st-

century knowledge age so that they can pass it 

on to future generations. It is not known what 

level of information literacy the teachers 

possess and whether they are willing to take 

part in an information search. Lack of 

confidence and ability to search for information 

in their profession, which has always been a 

concern, was reported by Best et al. [28]. 

Consequently, it is possible to assume that 

preservice teachers need information literacy 

skills for effective use of information resources 

and ICT. 

 

ICT self‑efficacy in teaching 

According to Bandura's social cognitive theory 

of behavior change, self-efficacy is defined as 

"individuals' beliefs in their ability to achieve 

desired levels of performance and exert 

influence over events that impact their lives" [4, 

p. 82]. In many instances, self-efficacy may be 

specific to one context or domain and Bandura's 

theory suggests that it is in many cases more 

appropriate to look at the individual domains of 

self-efficacy. 

The self-efficacy of teachers is about their 

personal belief that they are capable of 

planning and achieving educational objectives 

[29]. The level of self-efficacy among teachers 

determines their belief in their ability to 

influence student learning and behavior. It 

should be noted that self-efficacy is not about 

the different skills a teacher has, but rather his 

or her belief as to what he or she will achieve 

with these skills in an individual situation [4] 

and how they can successfully perform their 
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tasks [30]. Research has demonstrated that 

teachers' belief in their own capabilities, 

referred to as self-efficacy, has multiple positive 

effects. Firstly, it enhances their motivation [8]. 

Secondly, it facilitates the development of 

innovative instructional design [29]. Lastly, it 

fosters a positive and responsive classroom 

environment [31]. Due to these benefits, self-

efficacy is considered crucial for teachers' 

actual teaching practice [3]. 

A correlation of self-efficacy with education 

outcomes was underlined by several research 

findings [10], and Recent studies that showed 

that a teacher's self-efficacy and educational 

quality are related have contributed to this area 

of research [32]. The positive correlation 

between teachers' self-efficacy to use 

technology and integrating ICT into their 

teaching practices has been observed [3]. 

Nonetheless, the frequency of ICT usage is a 

crucial factor, as infrequent use of ICT is linked 

to lower levels of ICT self-efficacy [33]. 

Teachers' self-efficacy is also important in 

determining the effort level they invest in areas 

such as information and digital literacy, as well 

as their resilience when faced with challenges 

and difficulties in utilizing or adjusting ICT for 

teaching goals. Therefore, teachers’ success in 

incorporating ICT into their teaching is 

influenced by various factors, with information 

literacy and digital literacy being particularly 

significant [29]. While teacher training in ICT 

can positively impact the use of computers by 

teachers, improving their own self-efficacy, it is 

worth noting that there may not always be a 

direct correlation between proficiency in ICT 

and higher self-efficacy [34]. 

 

Digital Literacy 

To mitigate the significant impact of 

technological advancements on teachers' 

careers, teachers need to possess and 

continuously improve their competencies. 

While accessing and using digital platforms 

appear intuitive, effective utilization requires 

digital literacy [35]. Digitally literate individuals 

inevitably develop technology skills. For 

individuals, digital literacy training gives them 

the ability to use computers, software 

applications, databases and more technology in 

pursuit of their individual, professional, or 

educational goals.  

The emergence of new developments and 

technologies has brought about changes in 

communication, learning, information creation, 

work, and governance for individuals, groups, 

and societies [36]. It is also essential that 

individuals have not only the capacity and skills 

to use technology tools but also knowledge of 

adequate standards and practices within this 

new societal reality [37]. Understanding when 

information is required, where to find it, and 

how to use it effectively are crucial for digital 

literacy in the 21st century [38]. Teachers must 

be equipped with knowledge that can 

effectively satisfy the technological and 

informational needs of a generation that will 

shape information society in the 21st century 

[39]. Integration of technology is crucial for 

teachers to cope with rapid technological 

developments that affect teaching 

environments [40]. 

It is argued that digital literacy skills, 

including various technical skills, are also 

acquired by individuals with information 

literacy skills [41]. Digital literacy encompasses 

information literacy skills such as locating and 

utilizing necessary information, as well as 

communication, collaboration, digital social 

awareness, e-security awareness, and 

information creation [42]. Today's digital 

environment provides teachers with an 

exclusive opportunity to access information, 

tools, and resources for teaching and learning. 

Teachers must therefore possess the 
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knowledge and skills in information and digital 

literacy. In the 21st century, it has become an 

essential skill and a requirement to gather 

information using digital tools and to present it 

in a way that supports students' learning at 

their own level, while also becoming content 

creators with the necessary digital skills. It is 

necessary to have information and digital 

literacy skills for teachers who play an 

important role in shaping future generations. 

Accordingly, the following hypotheses are 

postulated: 

(H1) The digital literacy of the preservice 

teachers is directly affected by perceived 

information literacy. 

(H2) Preservice teachers’ ICT self-efficacy in 

teaching is directly affected by perceived 

information literacy. 

(H3) Preservice teachers' ICT self-efficacy in 

teaching is directly affected by perceived digital 

literacy. 

 

Method 

 

Participants 

The participants in this study were pre-service 

teachers from Farhangian University in Zanjan 

Province, Iran. A student who enrolled in a 

teacher training program is considered to be 

the pre-service teacher. Farhangian University 

is a public institution dedicated to teacher 

training, consisting of over 90 teacher-training 

colleges and enrolling more than 39,000 

students. It plays a significant role in preparing 

pre-service teachers across various disciplines 

in Iran. 

A total of 310 students took part in the 

research, with 200 students (64.5%) from 

Alzahra University and 110 students (35.5%) 

from Shahid Beheshti University. Both 

universities offer undergraduate programs for 

individuals aspiring to become preschool and 

elementary school teachers, subject teachers, 

and special educators across all grade levels. 

Additionally, the universities provide 

professional development and improvement 

courses for practicing teachers. 

The stratified cluster sampling method was 

used to guarantee the representativeness of 

the study sample. This method divided the 

primary sample of two Farhangian universities 

into study groups and assigned different majors 

a list of all university study groups. A random 

sample of study groups was selected from each 

major, and all students in each selected study 

group participated in the study. The 5% 

confidence interval and 95% confidence level 

have been used for calculating the reliability of 

the sample. 

According to the Farhangian University of 

Zanjan, there were 1701 students enrolled in 

teacher training programs in 2022 in Zanjan, 

Iran. The researchers were able to determine 

the relevant sample size of their study using a 

Krejcie and Morgan table, without having to 

examine every single person in the population. 

Based on the Krejcie and Morgan Table, if the 

population consists of 1700 people, the table 

can be referenced to determine that the 

researcher only needs feedback from 313 

individuals. This facilitates the conduct of a 

quantitative study for the research. The 

selected sample of 310 students was therefore 

considered to be representative. 
 

Instruments 

Online questionnaires were prepared and made 

accessible for participants to complete. From 

September to October 2022, students were 

invited to the study, which was conducted using 

an online survey. Participation was voluntary 

because of the online implementation of the 

survey. 

In this study, a survey was carried out to 

assess the level of ICT self-efficacy in teaching, 

as well as the perception of information literacy 

and digital literacy of preservice teachers. The 
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survey consisted of two questionnaires, one of 

which had been rigorously created by 

Markauskaite et al. [43] and Pinto [11] 

respectively, and the other was taken from the 

Global Framework of Reference on Digital 

Literacy Skills [44]. 

Markaiteuska and al. [43] have developed 

an ICT literacy assessment section for 

measuring the self-efficacy of preservice 

teachers in using information and 

communication technologies to teach. The 

intention to use ICT in future work is addressed 

in this section, which includes six components 

related to the belief in the use of ICT in teaching 

careers. In this study, only one element, the 

perception that ICT is used for enhancing 

education and learning has been analyzed. This 

component was used to create a latent variable 

(ICT-S), which is represented by seven observed 

variables. The latent factor is identified as the 

unobserved variable, ICT-S. 

Pinto's certified tool for IT literacy, the 

simple version of information literacy and 

humanities and social science (IL-HUMASS) 

which is available online was also used. The use 

of this instrument was to explore the opinion of 

preservice teachers about the phenomenon of 

information literacy. In addition, the Global 

Framework of Reference on Digital Literacy 

Skills [44] was used to analyze perceived digital 

literacy (DL) (Table 2). The measured latent 

factor (IL) consists of eight observed variables, 

while the measured latent factor (DL) consists 

of five observed variables (Table 2). 

The convergent validity of three latent 

variables was assessed: ICT-S, IL, and DL. For the 

ICT-S variable, we used the average variance 

extracted (AVE) and composite reliability (CR) 

measures, which showed that AVE = 0.614 (> 

0.50) and CR = 0.899 (> 0.70), indicating 

appropriate convergent validity and composite 

reliability. Similarly, for the IL variable, the AVE 

and CR values were AVE = 0.605 (> 0.50) and CR 

= 0.912 (> 0.70), respectively, suggesting 

satisfactory convergent validity [45].  

Therefore, the convergent validity and 

composite reliability are deemed suitable. 

Lastly, we evaluated the convergent validity of 

the latent variable IL-E using the AVE and CR 

measures, which yielded AVE = 0.693 (> 0.50) 

and CR = 0.749 (> 0.70). This indicates that the 

convergent validity and composite reliability of 

IL are also appropriate. 

To assess the internal consistency of the 

latent variable ICT-S, Cronbach's alpha was 

employed. The findings affirmed that the items 

within the variable are strongly interrelated as 

a collective. Specifically, the Cronbach's alpha 

value for ICT-S was 0.883 (> 0.65), indicating 

high internal consistency. Additionally, the 

normality of the ICT-S dataset was examined by 

analyzing the skewness and excess kurtosis. 

The absolute values of both skewness and 

kurtosis, which should be less than 2 for 

normality, were evaluated (Table 3). 

To assess the internal consistency of the 

latent variable IL, we employed Cronbach's 

alpha. The findings indicated a strong 

interrelationship among the IL items as a 

whole. Specifically, the Cronbach's alpha value 

for IL was 0.877 (> 0.65), suggesting high 

internal consistency. Additionally, we examined 

whether the IL dataset followed a normal 

distribution. The absolute values of skewness 

and kurtosis were evaluated, and they 

indicated the normality of the IL dataset 

(absolute values were less than 2; Table 4). 

The fitness of the latent variable (DL) items 

revealed sufficient fit and confirmed six 

questionnaire blocks. The internal reliability of 

this question group was confirmed by 

Cronbach’s alpha values of 0,877 to 0.650. 

Then, the normality of the (DL) data was 

checked. The absolute values for skewness and 

kurtosis indicate the normality of the (DL) data 

set (absolute values are less than 2; Table 5).
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Fig. 1: The conceptual model of the relationship between variables: ICT-S, IL, and DL 

 
Table 1: The internal content of the variable latent: ICT self-efficacy in teaching, (ICT-S) 

Code Items: I think I will 

ICT-S1 Find ways to enhance classroom teaching by incorporating ICT activities 

ICT-S2 Integrate ICT into my standard classroom curriculum 

ICT-S3 Use various methods of delivering new information 

ICT-S4 Create assignments that require students to submit work that has been created using ICT 

ICT-S5 Develop assignments that require students to utilize ICT tools for presentations 

ICT-S6 My students will utilize different software tools for mind mapping and brainstorming 

ICT-S7 Develop lesson plans that focus on teaching students ICT skills within specific subjects 

  
Table 2: Latent variables in the perception of information literacy: information literacy (IL) and digital literacy (DL) 

The latent variable Observed variable codes The observed variable 

Information literacy (IL) IL1 To use physical sources of information including books and 
papers for this purpose 

 IL2 To access and use automated catalogs 

 IL3 To refer to and utilize the main information sources 
electronically 

 IL4 To utilize secondary sources of information through 
electronic means 

 IL5 To familiarize oneself with terms that apply to the subject 

 IL6 To search the Internet to find and access information 

 IL7 To use informally accessible digital sources of information 

 IL8 To understand tactics for searching for information 

Digital literacy 
(DL) 

DL1 

DL2 
To know what digital content is necessary for the operation of 
software technologies 
To assess, compare, and critically evaluate the credibility and 
reliability of digital content sources 

 DL3 To explore and locate data, information, and content within 
digital environments 

 DL4 To share data, information, and digital content with others 

 DL5 To utilize digital tools and technologies to facilitate 
cooperation 
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Table 3: ICT-S data set normality: pre-service teachers' self-efficacy in enhancing teaching and learning 
with ICT 

 ICT-S1 ICT-S2 ICT-S3 ICT-S4 ICT-S5 ICT-S6 ICT-S7 

Skewness -1.026 -1.228 -1.760 -0.918 -0.858 -1.037 -1.037 

S.E 0.153 0.153 0.153 0.153 0.153 0.153 0.153 

Kurtosis 0.859 1.978 1.884 0.595 0.487 1.160 1.254 

S.E 0.305 0.305 0.305 0.305 0.305 0.305 0.305 

 
Table 4: Normality of (IL) model data: pre-service teachers’ perceived information literacy 

 IL1 IL2 IL3 IL4 IL5 IL6 IL7 IL8 

Skewness -1.910 -0.895 -1.230 -1.038 -0.610 -1.012 -0.716 0.050 

S.E 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 

Kurtosis 1.315 0.311 1.231 0.689 0.560 0.464 -0.415 -0.421 

S.E 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 

 
Table 5: Pre-service teachers perceived digital literacy (DL): normality of data 

 DL1 DL2 DL3 DL4 DL5 

Skewness -0.609 -0.970 -0.609 -0.799 -0.598 

S.E 0.153 0.153 0.153 0.153 0.153 

Kurtosis 0.326 2.047 0.105 0.595 0.599 

S.E 0.305 0.305 0.305 0.305 0.305 

 

Results and Findings  

 

To examine two hypotheses (H1 and H2), we 

utilized the robust SEM software Amos for 

structural equation modeling (SEM). This 

approach allowed us to explore the 

relationships among the latent variables (ICT-

ST, IL, and DL). SEM consists of two 

components: a measurement model, which is 

essentially CFA, and a structural model. 

A CFA was conducted to examine the 

internal structure of the latent variables: pre-

service teachers' self-confidence in teaching 

(ICT-S), perceived information literacy (IL), and 

perceived digital literacy (DL).  

A CFA was conducted to examine the ICT 

self-efficacy in teaching (ICT-S) latent variable. 

Unstandardized coefficients (β) for both the 

observed variables and the latent factor (ICT-S) 

were calculated and are presented in Table 7. 

The unstandardized beta value indicates the 

impact of the predictor (observed) variable on 

the dependent (latent) variable.  

The standardized beta (β) is comparable to 

a correlation coefficient. The self-efficacy of 

pre-service teachers in teaching with ICT is most 

strongly associated with ‘Develop assignments 

that require students to utilize ICT tools for 

presentations ‘(β = 0.765; Table 7). The results 

of the CFA indicate that the relationship 

between the predictor (observed) variables and 

the dependent (latent) variable (ICT-S) was 

statistically significant for all cases (Table 7). 

The CFA results provide the coefficient of 

determination (R2) for each aspect, indicating 

the percentage of variation in the ICT-S model 

explained by the observed variables. The 

coefficient of determination (R2) for the 

variable teachers' ICT-S ranged from 42.7% to 

58.4% (Table 4). This implies that 42.7% to 

58.4% of the data align with the regression 

model.   
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A CFA was performed on the latent variable 

‘perceived information literacy’ (IL) (Tables 8, 

9). The CFA results indicated a statistically 

significant relationship between the latent 

variable (IL) and all variables of perceived 

information literacy (Table 8). The highest 

unstandardized beta values were observed for 

information strategies (B = 1.729) and searching 

for and retrieving internet information (B = 

1.612), while the lowest value was for utilizing 

electronic sources of primary information (B = 

0.843; Table 8). The coefficient of 

determination (R2) suggests that the data 

closely align with the regression lines, as the 

absolute values of R2 exceed 0.20 (Table 8). 

A CFA of the respondents’ perceived digital 

literacy according to the Global Framework of 

Reference on Digital Literacy Skills was 

performed. Standardized and unstandardized 

coefficients for the observed variables and the 

latent variable (DL) were deducted (Table 9).  

The results of the CFA showed that pre-

service teachers' belief in their ability to search 

for data in digital environments was strongly 

linked to their perceived digital literacy. The 

coefficient of determination for the latent 

variable (IL) was high, indicating that pre-

service teachers were skilled in analyzing, 

comparing, and evaluating the credibility and 

reliability of digital sources, as well as exploring 

data, information, and content in digital 

environments. 

The results of CFA revealed that the relation 

of the predictor (observed) variables to the 

dependent (latent) variable (IL) was statistically 

significant in all cases (Table 9).  

As mentioned earlier, SEM, in comparison with 

CFA, extends the possibility of relationships 

among the latent variables. We analyzed the 

relationship between perceived information 

literacy and perceived digital literacy (H1), the 

relationship between perceived information 

literacy and ICT self-efficacy in teaching (H2), 

and the relationship between perceived digital 

literacy and ICT self-efficacy in teaching (H3).  

The findings of SEM (p values) revealed that 

pre-service teachers’ perceived information 

literacy directly and positively affects perceived 

digital literacy (B = 0.988), (R2 = 0.543, p < 0.01). 

The findings showed that perceived information 

literacy directly and positively affects the ICT 

self-efficacy in the teaching of pre-service 

teachers (B = 0.555), (R2 = 0.660, p < 0.01). It 

also revealed that perceived digital literacy 

directly and positively affects ICT self-efficacy in 

teaching (B = 0.357), (R2 = 0.660, p < 0.01).  

The greatest R2
 values involve H2 and H3 

(Table 10). This means that 66.2% of preservice 

teachers’ ICT self-efficacy in teaching is 

influenced by perceived information and digital 

literacy. The remaining 33.8% is influenced by 

other factors.

 

Table 6: Fitness of items for the latent variables: Model ICT-S, IL, DL, and final model 

 
  χ2/df RMSEA GFI IFI TLI CFI 

ICT-S Assumed model 2.015 0.059 0.970 0.996 0.968 0.997 

IL Assumed model 2.101 0.065 0.987 0.981 0.960 0.992 

DL Assumed model 1.281 0.043 0.992 0.999 0.989 0.999 

Structural model Assumed model 2.305 0.074 0.875 0.941 0.927 0.935 

 Acceptance value 1–5  < 0.08  > 0.80  > 0.90  > 0.90  > 0.90 
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Table 7: Standardized and unstandardized coefficients for the latent variables of ICT self-efficacy in 
teaching 

Code of observed variable Observed variable R2 B S.E β p 

ICT-S1 Find ways to enhance classroom teaching by 
incorporating ICT activities 

0.525 0.841 0.076 0.728 <.001 

ICT-S2 Integrate ICT into my standard classroom 
curriculum 

0.522 0.765 0.072 0.725 <.001 

ICT-S3 Use various methods of delivering new 
information 

0.425 0.674 0.066 0.655 <.001 

ICT-S4 Create assignments that require students to 
submit work that has been created using ICT 

0.501 0.951 0.086 0.716 <.001 

ICT-S5 Develop assignments that require students to 
utilize ICT tools for presentations 

0.574 1.052 0.092 0.763 <.001 

ICT-S6 My students will utilize different software tools for 
mind mapping and brainstorming 

0.499 0.881 0.083 0.695 <.001 

ICT-S7 Develop lesson plans that focus on teaching 
students ICT skills within specific subjects 

0.569 1.010  0.759  

 
Table 8: Standardized and unstandardized coefficients for the latent variables of pre-service teachers’ 

perceived information literacy (IL) 
Code of observed variable Observed variable R2 B S.E β p 

IL1 To use physical sources of information including 
books and papers for this purpose 

0.280 1.002  0.525 <.001 

IL2 To access and use automated catalogs 0.295 0.937 0.089 0.534 <.001 

IL3 To refer to and utilize the main information 
sources electronically 

0.250 0.843 0.121 0.512 <.001 

IL4 To utilize secondary sources of information 
through electronic means 

0.542 1.586 0.221 0.753 <.001 

IL5 To familiarize oneself with terms that apply to 
the subject 

0.563 1.569 0.213 0.789 <.001 

IL6 To search the Internet to find and access 
information 

0.616 1.612 0.213 0.789 <.001 

IL7 

 

IL8 

To use informally accessible digital sources of 
information  
To understand tactics for searching for 
information   

0.357 
 
0.563 

1.261 
 
1.729 

0.188 
 
0.237 
 

0.597 
 
0.763 

<.001 
 
<.001 

 
Table 9: Standardized and unstandardized coefficients for the latent variables of pre-service teachers’ 

perceived digital literacy (DL) 
Code of observed variable Observed variable R2 B S.E β p 

DL1 To know what digital content is necessary 
for the operation of software technologies 

0.274 0.791 0.118 0.531 <.001 

DL2 To assess, compare, and critically evaluate 
the credibility and reliability of digital 
content sources 

0.730 1.446 0.194 0.849 <.001 

DL3 To explore and locate data, information, 
and content within digital environments 

0.772 1.460 0.197 0.881 <.001 

DL4 To share data, information, and digital 
content with others 

0.115 0.812 0.160 0.315 <.001 

DL5 To utilize digital tools and technologies to 
facilitate cooperation 

0.243 1.001  0.485  
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Table 10: Standardized and unstandardized coefficients of structural model: ICT self-efficacy in teaching; 
information literacy; digital literacy 

Hypothesis 
Path 

analysis 
Effect R2 B S.E β p 

H1 confirmed DL    IL Direct 0.543 0.988 0.111 0.741 <.001 
 

H2 confirmed IL    ICT-S Direct 0.660 0.555 0.098 0.579 <.001 
 

H3 confirmed DL   ICT-S Direct 0.660 0.357 0.121 0.291 <.001 
 

 

Discussion  

 
The research examined the impact of perceived 

information and digital literacy on the 

preservice teacher’s self-efficacy in the use of 

ICT for teaching. The results of the hypotheses 

in the research align with findings from other 

authors. General ICT self-efficacy has been 

found to predict strategies for the evaluation of 

information literacy [3].  

Several studies have explored the concept 

of information literacy and self-efficacy, with 

Yan et al. [46] emphasizing its importance in 

dealing with information overload. In a world 

with an abundance of information, information 

literacy helps us determine what information is 

necessary, when and where to find it, and how 

to effectively utilize it [47]. In their analysis of 

the connection between self-efficacy and 

information literacy among online learners, 

Tang and Tseng [48] found that self-efficacy for 

information searching is positively associated 

with self-efficacy for online learning. 

Additionally, the positive association between 

self-efficacy in online education and 

information manipulation can be seen.  

The findings of this study are also consistent 

with those of Pınar Kahveci [49], who found a 

strong positive correlation between digital 

literacy and teachers' self-efficacy. Another 

study by Maria Ulfatul Jamila et al. [50] 

suggested that digital literacy affects behavioral 

intention with ICT self-efficacy. Overall, the 

results suggest that ICT self-efficacy is positively 

affected by digital literacy enabling technology 

to be used more effectively in a variety of 

contexts. 

Several studies have also established a 

positive correlation between information 

literacy and digital literacy. One of the findings 

in a study conducted by Seda Guduzalp [51], is 

that teachers' knowledge of information 

literacy impacts positively on their digital 

literacy skills. In another study by Rosanne 

Marie Cordell [52], information literacy and 

digital literacy are not considered opposing 

concepts; instead, they are interconnected and 

crucial for students pursuing higher education. 

Digital literacy, which involves understanding 

and using information in various formats from 

numerous sources, especially those presented 

via computers, provides the fundamental skills 

required for managing digital environments.  

The findings from hypothesis testing align 

with the results of previous researchers [7]-[9]-

[6]-[53] who have indicated that the ICT self-

efficacy of teachers plays a crucial role in their 

ability to incorporate ICT into their teaching 

practice. These studies have also found that 

higher levels of ICT self-efficacy are correlated 

with greater confidence in using ICT for 

teaching purposes. Additionally, Hammond et 

al. [33] discovered that teachers with lower ICT 

self-efficacy tend to use ICT less frequently.  

The theoretical innovation of this study lies in 

its comprehensive examination of the research 

subject and the identification of clear 

connections between information and digital 

literacy and ICT self-efficacy. 

→ 

→ 

→ 
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Conclusions 

 

The study's SEM results have provided updated 

insights into the relationships between digital 

literacy and ICT self-efficacy, as well as the 

relationships between information-searching 

literacy and ICT self-efficacy among preservice 

teachers. 

The SEM findings (Table 10) highlight the 

practical implications for the design of 

information literacy programs for preservice 

teachers, both in terms of instructional 

organization and teaching principles. When 

creating curricula for information literacy, it is 

crucial to allocate sufficient time for program 

implementation. Based on the SEM results, it is 

recommended to prioritize the development of 

information literacy over digital literacy for 

preservice teachers, as information literacy has 

a stronger direct impact on their ICT self-

efficacy (Table 10). Therefore, an integrated 

approach should be adopted when designing 

the content of information literacy and digital 

literacy programs for preservice teachers, 

encompassing both theoretical instruction and 

practical tasks. 

Program developers should take into 

account the ever-evolving nature of ICT used in 

educational practice [1]-[2]. Insufficient 

knowledge about new ICT can diminish 

teachers' ICT self-efficacy [54]. However, as 

mentioned earlier, the adoption of new ICT in 

educational practice relies on teachers' ICT self-

efficacy [7]-[9]-[6]-[53]. The SEM results 

demonstrate that information and digital 

literacy play a crucial role in determining 

teachers' ICT self-efficacy (Table 10). Therefore, 

both preservice and in-service teacher training 

programs should prioritize the development of 

information and digital literacy to enhance 

teachers' ICT self-efficacy, as it is closely linked 

to ICT integration in schools. 
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