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EEL G TG R S A Educational technology, as an interdisciplinary field, is affected
by the advances in science and technology and the use of their findings to facilitate the

education process and improve the quality of learning. With the aim of using “Design
Thinking” as a new approach for innovation and creative problem solving and a source of
effect in instructional design issues, the current research is in search of design and validation
of design thinking instructional model in educational technology in order to improve
instructional design, create rich experiences and innovative issues in education. The lack of
formation of the designer's identity in the instructional designer and the lack of equipping the
mind with creative design and design thinking can lead to superficial and low-quality
instructional designs, boredom and reduced motivation, and reduced effectiveness of
educational plans. In this regard, paying attention to thinking designerly and design thinking
can respond to the challenges facing instructional design and solve them. The basic gap in this
field is the lack of effective design thinking instructional model for educational technology
students, which is the aim of this research.

In conducting the research, a mixed method was used in the form of a sequential
exploratory design with two main qualitative and quantitative parts. In order to identify the
components of design thinking in the model of instructional design, a systematic review
method was used by examining research from 1980 to 2021 in various multidisciplinary and
scientific databases in Latin and Persian. 294 researches were identified and after reading the
summary of articles and preliminary review and removing irrelevant articles, 21 articles were
subjected to qualitative content analysis with inductive design. The components of design
thinking, social constructivism, design-instructional design thinking were extracted and based
on the findings of the qualitative part, the proposed model of education was designed
inspired by Janasen's model and was subject to internal and external validation in the
guantitative part. For the internal validation of the model, a descriptive survey method was
used with the statistical community of experts in the field of educational technology. The
external validation of the model was done through the quasi-experimental method (pre-test
and post-test groups, experimental and reference groups) with the participation of 32
master's and doctoral students in educational technology, and the results were used to
modify and finalize the model.

Inductive analysis of the content of the qualitative part of the research showed that
the instructional pattern of DT is a mixture of the theoretical and practical components of DT,
instructional design, and social constructivism. Identification of the components, their
relationship, and their combination to conform to the pattern of the instructional design of
DT resulted in the presentation of a conceptual model and a proposed pattern for
instructional design. In the quantitative part of the research, the internal validity of the
proposed pattern was confirmed by 29 educational technology experts and university
instructors. The descriptive results and the t-test of each of the groups regarding the variables
and the mean and standard deviation of the results of covariance of the experimental and
control groups after intervention showed that using the pattern, that is proposed for DT, was
significant at the alpha level of p<0.01 with the score for students’ DT qualification. The null
hypothesis was rejected in the confidence interval level of 99 percent and the research
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hypothesis was confirmed on the condition of validity of the proposed pattern for teaching
DT and its impact on the instructional design performance of the MA and Ph.D. students of
educational technology.

Confirmation of the research's internal and external validity testifies that the
proposed pattern can be suitable for teaching DT to students of educational technology while
providing a safe and flexible environment for DT learning. Furthermore, it may promote
qualifications for instructional design in the areas of professional foundations, planning, and
analysis, compilation, assessment, instructional evaluation, and betterment of instructional
design. However, there are certain challenges in the way of enforcement and some exigencies
for successful DT teaching, which need to be taken into consideration. The pattern can be
used in the centers for training and recruiting instructional designers, thus contributing to
better performance of the instructional design.
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Table 1: The results of qualitative content analysis of selected research from systematic review on the components of Design Thinking and instructional design

o0l Sl 3 465 aalie  jeome o/ Jlls 465 alie 9o
9(24%) bl gael 5095 axugs = 15(21%) problem design > )b Jilue
Develop self-efficacy with design 4 & . 3? =
4(11%) (b slais)) >k bl s J% 10(14%) e D> 3%
Develop design capability (design fields) k 3, < creative problem solving G 2
14(38%) with creative skills BN sl oo ;o S g < 1(47%) thinking with hands ,liws b S& @\ g
10(27%) (bl e gloail ) >k Ul (oy9, < 17(23%) association S ,Liw .‘9 g— ,
Educate design capability(design related with fields) \2\ S \2\
18(27%) project based learningejg ,; » (sie 5,59l j 10(14%) ambiguity plol i 5 dy «Conladone 9 r_gu 3,
9(13%) problem based learningaJluss ;s 5,50k —kg 1(4.7%) nonliner o & 7\0 § :\3
2(3%) Anchored Instruction aL1S &8ly bsgel Sg £
[ & A - e * . .- . E
11(16%) PRl L ogoginl (255 g _-_‘l\ 21(18%) design real _8ly Jluwo #,b 3"5 g
Laboratory, workshop or studio o '\9 problem 3 . =
6(6%) Apprenticeship Cognitive g>li (go,5Ls oliwl ‘g S 20(17%) empathy Jaes g S )0 8 @ '%D
BN c
6(9%) Situational recognition a8ge Ci-lids = 4 17(15%) define iy x5 2 % a
11(16%) Experimental learning o 25 (5 ,5ob % & 19(17%) ideate g;ls 5 o] 39 g
doe . P 2 3 o a8
7(10%) l"l"’f"l d‘)b )‘ gs"")]" Lo » u“)?“‘l g © 19(17%) prototypeLg}L..; Ag0d \2\ Tt
Design/learning by doing = Té 9, =
. T 2 e . - .. . i - 2
9(19%) ol @laanl B s Ghgmmails 5 58 s .% 17(16%) test& fedbacks,s> 3l 5 (y0905! I\D s
Focus on student in creative knowledge process 2
6(13%) Formative evaluation o555 oLoss)| A ] 20(23%) define real project  cs8lg o3,y s 25
6(13%) sl 475 5 Qo L 0w S18 ()| 3 16(18%) 2595 S p 35 e 3
Evaluatinn learner with his Knowlege Y Focus on project 3 E :;;‘
; fo o 3 2 b s 550 g 2
4(9%) Sl b g osslive «g,l0 losl :g,\ 20(23%) u*J '-iﬂi)l EN-
Boservind and noting & other tools ) engaging with chalenge Y, E —15
4(4%) Uas a8y 530yl S0 b ()] -% 8(9%) Ul & ““"‘SJL" o Y g E
Evaluation with being better E sense of ownership to the problem 3. S z
3(6%) Evaluation on learning s .ok Jl> ,o oLes;)| g 6(7%) imersive s g abgé _(%Dg §
P . . - (%] 3
8(17%) doing total project ol o3 5 plol H 12(14%) association(al ol 3l 5 ;Lles) 5 L S
2 8 S
7(15%) partnership assessment ;,Lles b3, 3 5(6%) Ay om 8 adlate
§ Zone of Proximal Development
2(4%) self- assessment ol 5,154 -
NESEY. S PLATE I A I s DU
Collaborative learner-centered creative problem solving
g gyt ooyl g gty S
= I
q Z |
\1\5 : . | 1.5 eodtlw | L 55 claadls ! \1%
o= | s A=A S | s JS'h [i3 Rl e
12 Is loa cadls = oililes . w5l g eaul ichy paT o Joen® ! Q]E
jg | PPy )lea il s ST L
'35 | al8len g Aj_':—Li_,chd‘,_ﬂ .(5';L|:)Uc1 e -"‘13-"‘.L' PRI ﬁdjL_, digad 1 ": &
1 #5ocial constructivism: ] | -41 £
| X *Components of design | AE
1 *Jonasen's model: problem, L ) y £
i . ) thinking: Empathy, define, | =
U related cases, information . . | )»E
T = 3 . ideation, prototyping, and |
A S sources, discussion and _ testing and feedback \
ME ! cooperation tools s 3zel (o=l g |
yeg ! =l S 1
____Mg | Instructional 1 =
<3 oo ! design of Desig B ]
c | S 1 £
‘' s | Thinking . i sl |4 E
0 E : teigel b ey ™ | 5
g i ) . | =
: il s Rl ey e dan e wgyomee ool qgilsaille |
| ¢ Instructional design: i.?;%ﬂ 3Gk olF aSS :
E | » Objective, method and *Zone of Proximal Development: | g‘
el evaluation sModeling, learner-centered, I "l =]
el supporting and coaching s
I8 D
B = | g
9E 19 g
I - [
=
et s Jeledl Bndy ot Jles Jo Joe y Hlas alesl
Accepting ambiguity/uncertainty solve ambiguous problems Integration of thinking and action

b S8 Shisel b (egtde oo O

Fig. 5: Conceptual model of instructional design of Design Thinking



H. Fardanesh etat.

Y\A)

Ol Ras 5 yiils y puile

Wl g 5 cis b s loogass -
SrSob e o oyl -
5 oblier b3l S et 2Ll -
Shislos>
- Restructuring by problem manipulation
- Evaluation during learning

- Facilitator evaluation, peer evaluation and
self-evaluation

Al slad 5 )5 Cs 5 (g3luans b -
oy lg yiils

bl by g @l Gl cuwd ol -
o 50k b loonyly

ohlian b Joles 5 Sl ol -
-Hypothesizing and manipulating the

problem space
- Providing tools for the joint constructior

- Creating an opportunity to present and
of students with

- Expressing opinions and interacting with

323 o3l izl g 055, 4o Alase e - .
alew
b dlae b b e ol 5l glacgams 43l -
B oly slasls 58 e -
-Defining the problem in a project and making a
mental model of the problem
- Providing a set of experiences related to the
design problem
- Focus on real user needs

e 0SS5 g (Bly Pl b -

<

s

G asnll has o Bw,Sel colas -

bl g cunss oo B olml -
-Presenting examples of debates and
arguments and arguments for and against
- Depicting learners' comments and
reflecting on them
- Guiding learners to transform thought

( D .
f k led did
sl 5 ozl 5 Cou jl wiges 4l - of knowledge and ideas
Al g 38lg0 express the opinions
G g 1ofls ol by -owis . experiential learnin,
2 Job s O3 SIS (uelS gl 4 - P :
Ll 550 peers

‘ ST atiay) elatnl Ll ST

25 oK L dles ?O;bla,; 5 e -
Wl 4 oS o -
lie (59, ,I5 slad 55lupal b -
-Designing real and engaging problems based
on experiences
- Empathy and dealing with the problem from
the user's point of view
- A sense of ownership of the problem
- Providing space to work on the problem

into action ,‘\ N S
- Creating opportunities for failure and Inf 'ﬁm‘?{"g‘b — J
redesig nformation ReSources ~ e -
\ r = i -The context of the problem
onve Cogniti Z sl TS - s alaisl -
sation / // ve tools ” Relate, - 3 - Problem representation
collabofgti 7 Lo (53, )5 (gl -
ve tpgls aluw - Space to work on the problem
ntextu
SUppoO! \ b
too ' “Design probleri~” S
Definition

Ideate

=
S e — "Scaffold
-1 ing
! "~ it
! T v e Tl

e
\. —L€arner-center

e 585 Gyl 555 £ U5

Fig. 6: Instructional design model of design thinking
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Table 2: The results of internal validation of the proposed instructional design model of design thinking based on the opinion of experts
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Table 3: Evaluation of the facilitator and instructor of the course
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Table 4: The average and standard deviation of the performance of the experimental and control groups in the pre-test and post-test stages
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Table 5: The results of covariance analysis to compare the scores of learners in the experimental and control groups
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Table 6: The mean and standard deviation of the performance of the experimental and control groups in the self-evaluation questionnaire
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Table 7: The results of independent t-test to compare the self-assessment scores of learners in the experimental and control groups
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Table 8: Paired t-test to investigate the difference between pre-test and post-test of instructional design competence in doctoral students
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CETLEGIT G RET T Kol JTeiEEY Flipped classroom is an educational strategy or a model for

teaching and learning in which the traditional and common structures of the learning process
are reversed, that is, in a word, what used to be done in the classroom is assigned to the
home. And the processes that students used to do at home are transferred to the classroom.
As a new method, this method can be effective on the psychological variables involved in
learning, one of which is self-efficacy. The current research was conducted with the aim of
comparing the effectiveness of flipped instruction and traditional teaching of English language
on the self-efficacy of the 10th grade students

The research method was semi-experimental with a pre-test-post-test design with
a control group. The statistical population of the research consisted of the tenth-grade male
students of Qom. The sample of this study included 60 students (30 in the experimental group
and 30 in the control group) who were selected via available sampling. The experimental
group underwent reverse training for 12 sessions, and the participants in the control group
were trained with the traditional method for the same period of time. In the flipped classroom
group, videos and podcasts prepared in the form of CDs were used, and pamphlets were also
prepared in the printed form so that if the students did not have access to the Internet, they
could access the materials. The content used in this research included two lessons from the
10th grade English book. To collect the data, the English self-efficacy questionnaire of Wang
(2014) was used. This questionnaire had 32 items that measured the components of listening
self-efficacy, reading self-efficacy, writing self-efficacy and speaking self-efficacy. Multivariate
covariance analysis method was used to analyze the data. To analyze the data, SPSS (21.00)
was used.

The results of this study showed that flipped instruction had a significant effect on

dimensions of self-efficacy such as reading self-efficacy (F= 335.48 sig= 0.001), speech self-
efficacy (F= 91.69 sig= 0.001), and writing self-efficacy (F= 125.63 sig= 0.001), except for the
auditory self-efficacy (F= 0.692 sig= 0.506).
Learning English is the result of interwoven factors such as the learning
environment, necessary facilities and equipment, learning conditions and suitable
educational methods. The results of this research showed that conducting the class in a
reversed manner can be effective in increasing English language self-efficacy as one of the
important cognitive skills in learning English. In flipped classroom, increasing the duration of
learning at any time and place other than the classroom and the possibility of doing more
exercises will make the students master the material and thereby, will create a context for
them to be successful. By relying on the educational technology, the flipped classroom makes
the contents of the textbooks, especially the English book, more attractive for the students
and makes learning more enjoyable. The findings of this research can encourage educational
planners to use the flipped classroom approach to improve the cognitive skills and academic
performance of language learners by highlighting the role of reverse teaching on students'
English language self-efficacy.
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Table 2: Descriptive indices of listening, reading, speaking, and writing self-efficacy in experimental and control groups
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0.266 0.951 6.86 38.64 )
Experimental
S llgs 355
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Table 3: The results of Levine's test to check the assumption of homogeneity of

variances
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Significant F df 2 df 1 Variable
[RVERXYe
0.334 0.95 48 1 S0
Self-listening
Tilessas
0.075 112 48 1 SR> 35>
Self-reading
0.326 0.938 48 1 SRS S
Self-speaking
0.068 1.93 48 1 St
Self-writing
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Table 4: The results of the homogeneity test of the slope of the regression line of group interaction on the pre-test of English self-efficacy dimensions

Y ol a0 Y ol a0

& lolins mhaw Folaae Slade Ol yuts o
Significant df 2 df1 F amount Source of changes
oo gs % 0g,5
0.615 76 8 0.533 0.904 Glaailogs s 09,5
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lailgs 095 % 09,5
0.073 76 8 124 0.081 Sl og> w095
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LaSae5 # 09,5
0.301 76 8 0.467 0.632 SRS O5> oy 5
Group* self-speaking
0.711 76 8 1.09 0.821 S hgiog> 095
Group* self-writing
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Table 5: The results of multivariate covariance analysis on the mean of the studied variables
A BYRESN & olize xlans Flode Ysolslax o Vol e Jlade RT3
Eta squared Significant F df2 dfl Amount Test
| |
0.721 0.000 24.49 38 4 0.279 )JS‘)‘B GMY
Wickels lambda
S Gy s, 5 095 sladilie (6 eitoniz uily)lgsS v @l £ Jgaz
Table 6: Results of multivariate covariance analysis on English language self-efficacy dimensions
A RYREN &) sire o r Olygdone 5Kk of Ol ygdone £ g0me goes
Ita squared Significant level Mean Square Sum Of Squares Variable
0.033 0.506 0.692 5.46 2 10.93 25
Group S laidag>
178 2 73.10 Uas- Self-listening
Error
0.942 0.001 335.48 1067.35 2 2134.71 057
Group &, lilgzog>
318 . 130.44 Uas Self-reading
Error
0.817 0.001 91.69 218.65 2 437.303 09

Group
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The ever-increasing expansion of virtual education and the access
of more and more people to mass communication tools, including mobile phones, caused this
tool to be favored in order to increase the ease of learning and the optimal transfer of
information. Since these media provide the role of a communication bridge between the
teacher and the learner, their timely and correct use can play a significant role in the desired
transfer of information and a better and easier understanding of the course materials by the
learners. Learning with the help of programs that can be installed on smart mobile phones has
been one of the teaching-learning methods in recent years, which is expanding dramatically as
the advantages of technology in teaching and learning. The effectiveness of computer-aided
learning on mathematical academic progress has been investigated in various studies. This
research was conducted with the aim of investigating the effect of teaching MATLAB graphic
calculator that can be installed on a mobile phone on the performance and attitude towards
mathematics among the 10th-grade humanities students.

The current study was applied in terms of its purpose and quasi-experimental in
terms of method, with a pre-test and post-test design with experimental and control groups.
The statistical population includedt the 10th-grade female students in the field of humanities in
Khorramshahr in the academic year of 2021-2022 and the available sampling procedures were
used The sample consisted of 46 students who were randomly assigned to each of the
experimental and control groups, including 23 students. In order to collect the data, the short
version of Lim and Chapman's (2013) math attitude questionnaire was used. The reliability of
this questionnaire was checked by Cronbach's alpha. The value of Cronbach's alpha reliability
coefficient in the pre-test for the general scale of attitude towards mathematics was 0.87 and
for the post-test, the alpha coefficient was 0.91. Also, math performance was measured by a
teacher-made test. Its content and form validity were confirmed by the experts in the field of
mathematics education, and the criterion validity of the math performance questionnaire was
calculated by determining the Pearson correlation coefficient of math performance and
attitude towards math in the pre-test at 0.42, which was consistent with the expectation of a
positive relationship between performance and attitude towards mathematics. In order to
check the reliability of the math performance test, due to the explanatory nature of the test
questions, the reliability method of the correctors was used. Before the training, a pre-test was
administered in two classes; then the experimental group was taught how to use MATLAB
software and graphic calculator for seven sessions and each session lasted fifty minutes. But
the control group received no training on this software. At the end, a post-test was given to
both groups. Due to the non-normality of the data and the non-fulfillment of all the covariance
analysis conditions, the data were analyzed using the normalized-gain method and Mann-
Whitney test.

The results showed that the average attitude and math performance in the
experimental group were higher than those of the control group and there was a significant
difference between the two groups at 5% level of confidence. The effect size of the Mann-
Whitney test was reported to be 0.22 for math performance and 0.21 for math attitude. Using
Cohen's criterion, the size of this effect was moderate.

According to the results of this research, it appears that the use of MATLAB graphic
calculator can play an effective role in creating a positive attitude as well as increasing the
mathematical performance of humanities students in the tenth grade of high school. The use
of programs that can be installed on mobile phones and graphic calculators in the curriculum,
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as well as content compilation in this field and its impact on evaluation has provided an
opportunity to make changes with the aim of responding to the students' learning demand and
create this possibility for constant learning without connection to a specific place or time.
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Fig. 2: Solving the 2nd degree equation and drawing the graph of the equation
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Table3: Pre-test comparison of attitude and mathematical performance of two
control and experimental groups
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Table2: Descriptive statistics results of mathematical attitude and performance and normalized gain in experiment and control groups
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Table 4: Mann-Whitney test comparing the normalized gain of performance and
attitude towards mathematics of control and experiment groups
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The effect of technology-integrated project-based learning on EFL learners’ social
identity and vocabulary development

L. Palashi, M. Haddad Narafshan®, L. Anjomshoa

Department of Foreign Languages, Kerman Branch, Islamic Azad University, Kerman, Iran

ABSTRACT

Due to the changes in education, online learning has become the
Received: 28 April 2023 predominant mode of instruction. There may be a gap between what students learn in school
Reviewed: 8 July 2023 and what they need to survive in the real world. This is due to the constant change in the
Revised: 10 August 2023 world and educational system. This puts schools under a lot of pressure to develop their
Accepted: 20 September 2023 educational instruction processes in an innovative manner that helps students to acquire and

develop the needed life skills. These skills can help individuals in leading a meaningful life.
One of these strategies is project-based learning. As the name implies, project-based learning

KEYWORDS: involves students refining and honing their language skills by completing projects in and out
Project-Based Learning of the classroom. To accomplish this, teachers must cultivate a culture of creativity and
Social Identity engagement in the classroom. By sharing their work and reflecting on their processes,
Technology-Integrated students can improve their work. This style of teaching moves away from teacher-centered
Traditional Learning methods, where students sit passively in a classroom and are rarely given opportunities to
Vocabulary Development express themselves or practice their language skills. The act of inquiry is what engages

students in project-based learning. This instructional approach is designed to give students
the opportunity to develop knowledge and skills through engaging projects and set around

* Corresponding author challenges and problems they may face in the real world. The purpose of this study was to
L hadad@iauk.ac.ir compare the impact of technology-integrated and traditional project-based instruction on
@ (+98913) 3986239 vocabulary development and social identity of English language learners.

M In the current quasi-experimental quantitative study, two intact classes were
assigned to traditional and technology-integrated project-based learning. The independent
variable in this study was technology integration, and the dependent variables were learners'
social identity and vocabulary development. Over 6 months, two groups of 30 learners (15
students in each group) were exposed to two forms of project-based instruction: traditional
and technology-integrated. The instruction in both groups was based on doing projects. In the
technology-integrated group, the projects were done using technology potentials, and in the
traditional group, the projects were done using classroom potentials. Pre-tests and post-tests
were used to measure learners’ improvements in vocabulary development and social identity
level.

[EIFINEEY The results revealed that the learners involved in technology-integrated instruction
proved superior compared to the traditional learning group in their English vocabulary and
social identity. It showed that projects done in technology-integrated environments
surpassed the projects done in traditional learning contexts. The findings suggested that
technology-integrated projects were more effective than traditional ones, possibly due to the
enticing features of technology that enhance learners' motivation and interest.

PBL has been regarded as influential in the development of vocabulary
development and social identity of students but integrating projects with the power of
technology provides opportunities for more effective vocabulary development and identity
construction. Implementing technology in projects in the current study is beneficial to the
realm of school health and adds to a growing body of work exploring how technology-
integrated projects impact school students’ academic achievements and identity
construction. Inspired by the advantageous effects of technology interventions on learners
and the paramount significance of becoming emotionally engaged and accountable during
the process of learning, we hope the current study contributes to the realization of
technology-engaging school pedagogical agents.
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Table 1: Summary of project-based learning stages

29700585 5 S0l Sl e

Project-based learning stages

The words were presented on the classroom board

The words were presented on

the screen board

350 E050 S

Project identification

Sislodamio 55, lalS &l

Teaching context

WSS (Gg, SlalS g (Traditional) i

(Technology-integrated) (s,5lé » (e

0390 Sl
Project planning
Using paper and pen

AelS g od8 5l oolainl  (Traditional) g

Using technological tools and apps S90S sl 38l 5 51 ool (Technology-integrated) (s,5lié ,; e

ojan sl
Project performance
HBly sl g pglas (&l glac IS s« jias syl sla g, 5l oolaiwl . g ys QLS g cws las ,1iSGs 0 gaiws 5 pdre 3l Jl5w (Traditional) s
The participants used paper dictionaries, asked the teacher, and checked the course book. They used role plays, paper flashcards, pictures, and real objects
SigS sla )5 il g soman pglas «ladS oz ¢ pioend! l oolaiwl .o pl 5,k 5l s Jlie 5 jglad (s9ciws (Technology-integrated) (s,ld 5 st
They surfed the internet for images, examples, and explanations. They used animations, word charts, 3-D images, and electronic flashcards
o395 kil
Project monitoring
igel s medgs o)k 5| U150 590 5 sy (Traditional) (s
Assessing the stages through students ‘explanations
$9kd B,k 5l Joliey950 5 o,y (Technology-integrated) (5,5l 5 ivs
Assessing the stages using technology

Project sharing and expression 059, Sl g aldS STl

oIS 50 il zils bl g WS cdg,s e asl STl (Traditional) i
Participants shared their works through classroom presentations, and the whole class reflected on their work as a whole
oKy 4o Ql)'j.eiui'.;la S bl g S oKy 5,k 5l gyayg STl (Technology-integrated) (5,5l 5 oo

Participants shared videos through the class website, and students added comments
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(Std.Error) (Estimated Marginal Mean) (Group) Table 2: Levene’s Test of Homogeneity of Variances (Vocabulary development)
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Table 6: Levene’s Test of Homogeneity of Variances (Social Identity) S ‘)'?‘ o R 6‘)‘3 ANCOVA QB‘}‘ Q‘i‘)‘.’bf (¥ 9 v Jﬁ“"?)
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Table 3: Test of homogeneity of regression slopes (Vocabulary development)
st oesls r o y9dme (eSloe of Slasye jgdone &
(P-Value) (Mean Square) (Sum of Squares) (Source)
0.000 18.54 19.16 1 19.16 295
(Group)
0.052 13.80 14.26 1 14.26 o093l
(Pretest)
ex | s
0.06 4.23 4.37 1 4.37 295X L33l Gt
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(Error)
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Table 4: The Result of Covariance Analysis (Vocabulary development)
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Table 9: Estimated Marginal Means
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Table 8: The Result of Covariance Analysis (Social Identity)
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CERCICILEREL R JEEIEES In the digital age, literacy does not only include individual skills, but also
includes a set of social actions in real or digital space that uses new and digital technologies to

communicate. Therefore, to complete the topic of media literacy, a new type of literacy called digital
literacy has been proposed. Since students need a complete set of literacy to make the most of social
networks, participate in post-industrial economies and play the role of global citizens, digital literacy as
one of the new and multi-dimensional literacies is the best and most useful approach to understanding
the changing landscape. It is the world that cannot be separated from education and the development of
it must be provided among students, especially at the elementary level because childhood learning is the
foundation of all subsequent education. In fact, understanding the dimensions and development of digital
literacy among students is an answer to face the challenges of the digital age. In this regard, the aim of
this research was to identify the dimensions of digital literacy of primary school students.

IWETEER The current research method was applied in terms of its purpose and its method was combined
(qualitative and quantitative) so that in identifying the dimensions of digital literacy of primary school
students, a combined research method was used for validation. A descriptive method with Delphi
technique was used for the identified dimensions. The statistical population of the qualitative part of this
research included all books, articles, master's theses, doctoral theses that were published in the period
from 2013 to 2014 on this topic. The digital literacy of primary school students was determined by a
statistical sample of 36 documents in a targeted and criteria-oriented way. In the quantitative part, 17
experts were selected as a sample from the statistical community of educational science and educational
technology experts and elementary school teachers. In order to collect data and information and analyze
the findings to identify the dimensions of students' digital literacy, theoretical coding process was used
in three stages of open coding, central coding and selective coding. In this step, to ensure the coding
method, in addition to the self-review technique, two experts in the field of digital literacy were used to
recode the findings. In order to validate the dimensions identified using the questionnaire made by the
researcher, the data obtained from the survey was evaluated with Kendall's formula.

After analyzing the extracted data with MAXQDA11 software, the coding chart was drawn.
Based on the results obtained in the coding process, in the open coding stage, 66 codes were extracted,
13 subcategories were obtained in the axial coding stage, and finally, in the selective coding, after
combining the concepts, four dimensions were obtained. The results obtained from the research
indicated that four operational, critical, cultural and transitional dimensions could be considered for the
digital literacy of primary school students and each of these dimensions had components that were
appropriate to their age characteristics and needs. Operational dimension included technical literacy,
digital content literacy, and information literacy. The critical dimension included the components of
media literacy and critical literacy. The cultural dimension included the components of digital
participation, social literacy, digital ethics and digital security, and digital creativity and innovation,
problem solving, digital entertainment and digital intelligence were components of the critical dimension.
In the expert validation section, the value of Kendall's correlation coefficient (0.658) was obtained.
In this research, the dimensions of digital literacy for primary school students were identified
according to their characteristics and needs and based on the study of the experiences of leading
countries in the development of digital literacy for children, which showed a balance between protection
against online risks and nurturing digital opportunities and it can be a guide for the development of
policies and curricula related to digital literacy among Iranian primary school students.
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CELCCIERE N JEEHTEY In order to solve the problem of education in complex and

unstructured domains, Spiro and his colleagues proposed the theory of cognitive flexibility, in
which they advocated multiple forms of pedagogical models, analogies, multiple
representations, and multiple information displays. Cognitive flexibility is the ability of
humans to adapt to cognitive process strategies in order to cope with new and unexpected
conditions in the environment, and can help learners gain a deep understanding of complex
concepts. In cognitive flexibility, the transfer of information from one situation to another
allows the learners to apply the constructed knowledge to solve current problems. Electronic
and virtual learning environments have capabilities that can better enhance learners'
cognitive flexibility. Multiplicity in content, activities, interaction, and active participation are
among the criteria for cognitive flexibility that can be accessed through electronic and virtual
learning environments. Therefore, the aim of this study was to provide a framework for
designing electronic and virtual learning environments based on the principles and criteria of
cognitive flexibility.

This study was qualitative research that was conducted in a Meta-Synthesis
method. To collect data, keywords such as cognitive flexibility theory, electronic and virtual
learning environments, cognitive flexibility, principles and criteria of cognitive flexibility, etc.
were selected and articles, theses, and related texts were searched in reliable databases, from
1992 to 2020. Finally, 30 related sources were found. Among these sources, 25 of the most
relevant texts related to the research questions were selected. After the detailed study of the
texts, according to the research questions, the necessary information was extracted.

The results of the findings in response to the first question of the research were to
present the principles and criteria of the theory of cognitive flexibility, and in response to the
second question of the research, based on the principles and criteria of the theory of cognitive
flexibility, the necessary framework for the design of electronic and virtual learning
environments was presented. In this framework, two parts of different forms of learning and
different views about learning were proposed and in each part, content dimensions,
pedagogical tools, human interactions, and evaluation and criteria related to each dimension
were introduced. According to the criteria raised in the dimension of different forms of
learning, it can be said that to increase the cognitive flexibility of learners in electronic
learning environments, variety of content, variety of methods and activities, variety of
interactions and variety of assessment tools were of particular importance. Also, according to
the criteria raised in the dimension of different perspectives of learning, we can also conclude
that to increase cognitive flexibility in electronic learning environments, the variety of
examples, exercises, and examples, the variety of mutual relationships between the concepts,
diversity in people's points of view, review, analysis and combination of diverse points of view,
diversifying the points of view on the discussed topic were important. The diversity of
methods and solutions in the process of problem-solving were highly important. These
environments should be prepared in such a way that they could provide the context for the
learner's involvement and activity so that the learner could have an active involvement in the
learning process and build knowledge that would meet the needs of different situations and
could be used to solve real problems.

Based on the results of the study, the principles and criteria of cognitive flexibility
were extracted and based on those principles and criteria, the necessary framework for
designing electronic and virtual learning environments was presented, which can be a guide




Z. Karami (VAY) oS o)

for planners, designers of electronic and virtual learning environments, teachers, and other
educators to strengthen the cognitive flexibility of learners through the design of suitable
electronic and virtual learning environments.
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Tablel: cognitive flexibility criteria
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B. Different views about learning
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A. Different forms of learning
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1.The concept of abstraction should be explained and systematically

applied through other concepts in examples, exercises, and various
case studies in complex, realistic, and relevant situations.
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2. When faced with a new concept, learners are encouraged to
discover the connection between these concepts in complex,
realistic, and appropriate situations.
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3. When faced with a new concept, learners are encouraged to
discover different interpretations of these concepts that have been
presented by others, in order to be able to express their own point of

view on the new concept and provide feedback to others'
perspectives
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4. When faced with a new concept, learners are encouraged to

examine, analyze, and integrate various perspectives on the new
concept.
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1.Presenting content in different forms (Present one concept
in different forms such as text, image audio, video, and
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2. The involvement of learners in studying abstract concepts
for various purposes, at different times, through different
methods including reading, searching and discovering,
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Learning contents
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Pedagogical tools
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5. During the negotiation and discussion, learners are encouraged to

diversify their perspectives on the discussed topic as much as
possible.

3. Various participants (learners, teachers, experts, etc.);
various communication tools (email, face-to-face
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Human interactions

(Sloz 5o sl 5 5k slab

communication, chat rooms, video conferences, etc.); and
various locations (in the classroom, outdoor spaces, and any

other place in the world).
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6. During the problem-solving process, learners are engaged in

encountering various problem-solving methods and different
solutions to solve the problem.
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Assessment

4. During the learning process, learners are encouraged to
use various evaluation methods and tools at different times

and in different areas to demonstrate their abilities to solve

different problems.
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ABSTRACT

Due to the evolving nature of medical sciences, it is necessary
Received: 28 March 2023 for medical students to acquire life-long learning skills such as self-direction in addition to
Reviewed: 20 June 2023 professional knowledge so that they can keep up with the ever-increasing advancement of
Revised: 19 July 2023 knowledge in this field. Using the jigsaw approach, as a collaborative method, provides an
Accepted: 19 September 2023 opportunity to overcome the limitations of traditional teaching approaches and can increase

students' voluntary participation in class, self-directed learning, and learning quality. In the
Jigsaw method, each group studies a specific topic and then teaches a larger group of

KEYWORDS: classmates about it. Although different aspects of the jigsaw approach, flipped classroom and
Flipped Classroom self-directed learning have been studied, the effectiveness of the jigsaw method in a virtual
Jigsaw flipped classroom on students' self-directed learning skills has not been well studied.
Self-Directed Learning Therefore, the current research examined the effect of this teaching method in the virtual

flipped classroom on students' self-directed learning skills.
The current research was semi-experimental research with pre-test, post-test,

* Corresponding author intervention group (jigsaw group) and control group, both of which participated in a virtual
L= mirmoghtada@sbmu.ac.ir inverted classroom. The participants were 50 people (25 people in each group) who were
@ (+9821) 26210091 master's students in the field of medicine in the course of research methods. Self-directed

learning evaluation questionnaire in the e-learning environment was used in this research.
For this purpose, the content was first prepared and all the resources including texts,
curriculum and timetable were loaded by the teacher in a customized content management
system (LMS). Students were required to review course material, complete assignments, and
submit in a pre-planned schedule. The instructor used the problem-based learning method in
virtual sessions where a problem or scenario was presented and the students had to solve the
problem individually based on their knowledge and through private chat. In the last stage, all
the students talked with each other to reach a common understanding of the problem. In the
intervention group, students were divided into 5 groups of 5 and the content of the lesson
plan was divided between the groups. Jigsaw groups assigned topics to expert groups and
learned collaboratively, and then in home groups, they used the virtual inverted teaching
method to teach other students. At the end of each training session, the members of the
groups had the opportunity to exchange opinions and discuss the learned material. In the
control group, all steps were performed by the teacher. In the evaluation stage, each member
of the group was evaluated based on all educational materials.

The results showed that self-directed learning enhanced in both virtual inverted

classes managed by the teacher or the student, but a significant difference was observed in
the intervention group (Jigsaw).
Considering the advantages of virtual education and its effective capabilities in
medical education, the integration of this approach in the current curricula of universities
seems inevitable. This study showed how face-to-face educational approaches could be
effectively implemented in a virtual environment. Educators can use the method used in this
research to strengthen student collaboration in order to make more use of e-learning facilities
and reduce the shortcomings of virtual education in attracting student participation. If the
virtual flipped classroom is implemented along with the jigsaw approach, students' self-
directed learning skills would improve.
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Fig. 1: Sample page of chatroom in NAVID LMS platform
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Table 2: Comparison of mean scores of self-directed learning questionnaire before and after the intervention between the two groups based on independent t-test
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Table 3: Means and standard deviation of Self-directed learning dimensions in both groups before and after of intervention
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Table 4: Comparison of mean scores of self-directed learning questionnaire before and after intervention within each group based on paired t-test
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The effect of electronic educational media on academic progress and academic self-
efficacy in geometry

S. Azimpour™, H. Vahedi?

1 Department of Mathematics Education, Farhangian University, Tehran, Iran
2 Department of Psychology & Counselling, Farhangian University, Tehran, Iran

ABSTRACT

In recent years, the use of technology and educational media in
Received: 24 April 2023 education has been one of the focus of studies. These media both improve the accuracy of
Reviewed: 26 June 2023 the operation and increase the speed of learning and transfer of concepts. Considering the
Revised: 30 July 2023 graphic and spatial nature of the content of the geometry course and the problems related to
Accepted: 20 September 2023 accurate and correct drawing and visualization of shapes, it seems necessary to use new

methods and tools in education. The aim of this study was to evaluate and compare the
effectiveness of teaching the geometry lesson with electronic educational media methods

KEYWORDS: (teaching with dynamic and static graphic images) and teaching in the traditional way, on the
Electronic Education academic progress and geometrical academic self-efficacy of the students.

Geometry Education M According to the nature of the work, the research method was quasi-experimental.
Academic Achievement To conduct the research, a pretest-posttest with a control group design was used. The
Self-Efficacy statistical population of this study included all male students in the tenth grade of

mathematics in a District 1 of Tabriz in the academic year 2020-2021. The statistical sample
consisted of 79 male students in the tenth grade of mathematics, including 3 classes, which
were selected by availability sampling method and were randomly divided into three class
groups. There were 26 people in the teaching group using dynamic graphic images electronic
media class group, 26 people in the teaching group using static graphic images electronic
media class group, and 27 people in the traditional teaching class group. The intervention tool
of this research included the software for electronic teaching dynamic graphic images (Geo
Gebra) and a set of educational slides designed by the researchers for teaching static graphic
images. The study groups were trained for 6 weeks, 1 session per week and 90 minutes per
session. In order to collect data related to academic progress, all three groups before and
after the intervention, were assessed by using two parallel tests made by the researchers,
including 14 questions, in the form of open-ended questions (explanatory) about the concepts
of drawing and geometric reasoning from the geometry book of the 10th grade of the
mathematics field. The first test was used as a pre-test and the second test was used as a
post-test. Also, the participants answered the math self-efficacy questionnaire before and
after the training. The data obtained from the pre-test and post-test stages were analyzed
using one-way covariance analysis (ANCOVA) after checking the assumptions.

The results showed that the studied teaching methods had different effects on

academic progress. With regard to the academic progress, the difference between electronic
educational groups (P<0.009), between electronic education group with dynamic graphic
images and common education group (P<0.001) and between electronic education group
with static graphic images and common education group (P<0.001) was significant. Also, the
results showed that the studied teaching methods had different effects on geometry
academic self-efficacy. Regarding academic self-efficacy, the difference between electronic
educational groups (P<0.02), etween electronic education group with dynamic graphicimages
and common education group (P<0.05) and between electronic education group with istatic
graphic images and common education group (P<0.001) was significant. Among the studied
groups of this research, the best results of academic progress and academic self-efficacy were
related to electronic education group with dynamic graphic images.
The results of this study showed that the use of teaching methods with graphic
images by teachers in teaching geometry can have a positive effect on students' academic
achievement and academic self-efficacy. The use of these tools can play the role of an
educational facilitator in improving the students’ academic performance.
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Fig. 1: An example of dynamic graphic images (right) and static graphic images (left)



S. Azimpour H. Vahedi (M#)

Sy Gren ¢y 50 p0mdic O pgn

g sl e b adaly (o i slaiagh ol oM ) Jgu
Table 1: Summary of previous research results in relation to research variables
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Table 2: Descriptive results and checking the normality of data in the academic progress of dynamic, static and usual groups
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) S d
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Table 3: The results of univariate covariance analysis on the pre-test-post-test scores of the academic achievement variable
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Table 4: Post hoc test results to check the significance of group differences
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The effectiveness of project-based online education on self-efficacy and academic
engagement of sixth grade elementary students

H. Maghami®, F. Asadi, E. Aarei Zavaraki

Department of Instructional Technology, Faculty of Psychology & Education, Allameh Tabataba ~ i University, Tehran,
Iran

ABSTRACT

Traditional teaching methods do not prepare students to live in
Received: 22 December 2022 the 21st century. Students in the 21st century must move beyond the basic knowledge in the
Reviewed: 4 February 2023 subject field and look for more important issues such as acquiring skills. Having self-efficacy
Revised: 19 March 2023 skills and creating academic conflict by current students are considered as achallenges of the
Accepted: 16 April 2023 educationl system. Many top universities in advanced countries consider the training of such

students at the level of higher education among their goals. Therefore, it is necessary to
examine appropriate teaching methods that improve these two skills in learners and use all

KEYWORDS: the available capacities in online education to improve self-efficacy skills and academic
E-Learnin engagement, because teaching strategies are changing with the significant advancement of
Project-Based Learning technology. And education should gradually shift its focus from the physical space of the
Efficacy classroom to virtual environments. Project-based learning is a deep and comprehensive
Academic Conflict learning approach for teaching and learning in the classroom, and it can be combined with e-
Students learning and be used to achieve basic skills such as self-efficacy and academic engagement.

The purpose of this research is to investigate the effect of project-based e-learning on self-
efficacy and academic engagement of the sixth-grade students.

* Corresponding author M The research method was a quasi-experimental pre-test-post-test design with a
L= Hmaghami@gmail.com control group. The statistical population included all the sixth-grade students of Savadkoh in
@ (+98912) 4380552 the academic year 2019-2019, among whom, 34 ones (17 ones in the experimental group and

17 ones in the control group) were selected as a sample via the available sampling method.
Data collection tools included Appleton et al.'s (2006) academic engagement questionnaire
and Jing, and Morgan's (1999) academic self-efficacy questionnaire.

m The results showed that there was a clear indication that project-based learning can
motivate students to learn and stimulate their self-efficacy and academic engagement for
better performance in this field. The findings of the research demonstrated that project-based
education in the online environment was generally effective (P<0.05 and F=4.46). In addition,
students' academic involvement had a positive effect (P<0.05 and F=7.97).

Considering the positive impact of project-based education in the online
environment on the effectiveness and academic engagement of students in this research, as
well as the increasing popularity of project-based learning, teachers should shift their
teaching approaches to project-based education in order to improve education. One of the
requirements of this action is empowering teachers in the field of electronic education system
and designing appropriate textbooks for learning skills and project-based education. It is also
suggested that teachers give students responsibility for learning and assign them active roles,
because through project-based learning, they can understand their learning, present their
products that show their learning and effort.
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Table 1: Summary of project-based E-learning training sessions
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Table 2: Descriptive information of each group's self-efficacy variable in the pre-test and post-test
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Table 3: Descriptive information of each group's academic engagement variable in the pre-test and post-test
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Table 4: The result of the Kolmogorov-Smirnov test and skewness and kurtosis indices
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Table 5: The result of analysis of covariance test for two experimental and control groups
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Table 6: The result of the Kolmogorov-Smirnov test and skewness and kurtosis indices
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Table 7: The result of analysis of covariance test for two experimental and control groups
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ABSTRACT

In recent years, the emergence of information and communication
Received: 14 February 2023 technology has affected the world of education. As some experts believe, the previous methods,
Reviewed: 05 May 2023 models and theories of learning and education are not able to explain learning and education in
Revised: 30 May 2023 this era. Connectivism theory is one of the new theories of the digital age that tries to explain
Accepted: 01 July 2023 learning from a different perspective. The purpose of this research was to explore the elements

of a suitable educational model based on connectivism in teaching and learning.
The research was qualitative in terms of paradigm and among the types of qualitative

KEYWORDS: research, it was qualitative content analysis. The research population included original research
Connectivism articles related to connectivism teaching and learning for the last 10 years (from the beginning of
Element 2013 to the end of 2022) available in 4 databases (1) Eric (2) Emerald Insight (3) Springer (4)
Educational Model Science Direct. There were 592 articles, which were reduced to 194 articles after the initial review
Designing Model of the abstract and full text in two stages and the removal of irrelevant items. After organizing

the remaining articles and using targeted sampling, 28 of these articles were analyzed, and due
to the repetition of the obtained codes and the achievement of theoretical saturation, the analysis

* Corresponding author of the remaining articles of the studied population was stopped. Free coding with inductive
L gliabadi@atu.ac.ir approach was used to analyze the texts.
® (+98 912) 1880049 m From the content of the analyzed works, three layers called "theoretical and

technological foundations", "principles and assumptions of connectivism" and "learning
networks" were extracted as the main components for a connectivism-oriented learning
environment. The first layer included 14 theories, approaches, movements and technological
developments as sub-components. Each of these theories, movements and approaches with their
principles and assumptions had aa direct and an indirect influence on the next layers. The second
layer was related to the general and specific principles, characteristics and assumptions about
knowledge, learning and network phenomena, and its sub-components contain facts that strongly
affected the executive layer of the connectivism-oriented environment, and the learning
environment was designed based on this. It distinguished the theory from other theories. In this
layer, four sub-components with the titles (1) connectivism principles of Siemens and others (2)
connectivism assumptions about learning (3) connectivism assumptions about knowledge (4)
features and principles of the network/learning environment were also identified. In the third
layer, there were networks, each network had 9 sub-components :(1) types of tasks, actions and
learning activities (in 6 overlapping forms of cooperation, interaction, evaluation, communication,
involvement and participation) (2) the role of the teacher (3) the role of the student (4) the place
of learning (5) the stages/steps of learning (6) the levels of learning (7) the required skills (8) the
materials/resources/appendices/media or nodes learning, and (9) building new networks.

The results of the research showed that the connectivism-oriented learning
environment is an open, non-targeted, chaotic environment that lacks an organized framework
and fixed elements. Two theoretical levels and basic assumptions as layers influence the
operational environment of connectivism learning. Theories, as the first layer, are the theoretical
and technological foundations of connectivism, which dominate the other two layers like an
umbrella and determine the assumptions and activities of this environment. The assumptions and
principles of connectivism, which are considered as the second layer of this environment, affect
the third layer and determine the framework and types of scientific activities of this environment.
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In the third layer, the main components of learning and how this happens were seen. The sub-
components of the third layer, that is the network, are maximally exploratory elements for a
learning network, and their number may decrease in different networks.
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EEEIT G R o 5 Learning management systems are one of the most important
platforms for virtual education, and usability is the most important feature that determines

their quality. In the conducted research, various factors have been proposed as factors
affecting the usability of learning management systems, but shortcomings in the field of
usability of these systems and determining the factors affecting it in a comprehensive and
practical guide map, based on which usability of learning management system can be
evaluated and improved, is the challenge of various educational institutions in virtual
education. Therefore, the purpose of this research is to extract the most important factors
affecting usability and then present these factors in a comprehensive and practical
framework.

In this research, the qualitative method and meta-synthesis approach were used.
Based on the stages of the meta-synthesis approach, after stating the research questions and
purposes, the systematic review method was used to search for research reports in the field
of usability of learning management systems, which were the statistical population of this
research, and the sample - the documents available in Scopus and Web of Science databases
- was selected through purposive sampling. Then, the quality of research resources was
examined through individual appraisal and comparative appraisal; the findings from the
research were classified, these findings were synthesized by the taxonomic analysis approach,
and finally, to examine the validity of the findings, the audit trail, consensual validity, and
expert peer review methods were used.
[EIFINEEY The findings of this research included the usability factors of learning management
systems and the presentation of these factors in a framework. In this framework, factors were
categorized based on the loading of each factor. Factors included navigation, visual design,
learnability and memorability, efficiency, accessibility, errors correction, privacy and security,
ease of use, ethical issues and compliance in the tasks of IT specialists and content,
Instructor’s knowledge, and learning orientation in the task Instructors/instructional
designers. Factors that both IT specialists and instructors/instructional designers were in
charge of encompassed interactivity/interaction, assessment and feedback, help and
documentation, usefulness, and satisfaction and enjoyment.
Based on the findings, by considering usability factors in designing and evaluation
of learning management systems, it is possible to increase the efficiency and effectiveness of
these platforms in virtual education and ultimately the level of learners' satisfaction. The
results of this research, while enriching the research literature in the field of usability of
learning management systems, help these systems to be used efficiently, effectively and
satisfactorily by learners and teachers. The results also help system developers, instructional
designers, and evaluators to adopt a more effective approach to improving system usability
by designing and evaluating learning management systems based on the framework
presented in this research. The time-consuming nature of testing the usability of learning
management systems used in Iranian universities based on the proposed framework was one
of the limitations of this research, and other researchers can focus on doing this test in future
research. It is also suggested that future research, in addition to the Scopus and Web of
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Science databases, which were selected as the sources for research reports, consider the
resources available in other databases, such as ERIC and Google Scholar. In addition,
increasing the number of reviewers of research in the systematic review and the number of
evaluators in the phase of evaluating the quality of resources and validating findings make
the results more generalizable. Finally, applying quantitative research methods as well as
heuristic evaluation of usability factors can complement this qualitative research.
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Fig. 3: The framework of usability factors of learning management systems
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The effect of test-based gamification on Exam anxiety, interest in math and learning
math lessons of sixth grade students

M. Nazaridoost, M. Bagheri *

Department of Educational Sciences, Department Humanities, Arak University, Arak, Iran

ABSTRACT

The purpose of this research was to investigate the effect of
Received: 13 April 2023 gamification-based test on exam anxiety, interest and learning of mathematics lesson of the
Reviewed: 21 July 2023 sixth grade of elementary school students.
Revised: 14 August 2023 M The method used in the current research was quasi-experimental with a pre-test
Accepted: 26 September 2023 and post-test design with a control group, and was applied in term of puropos. The statistical

population in the present study included all the male students of the sixth grade of

elementary school in Asadabad in the academic year of 2021-2022. Among these, tWoO classes
KEYWORDS:
Gamification
Exam Anxiety
Interest in Math
Learning

of 17 students were selected through convinience sampling method and were randomly
assigned t0 two experimental and control groups. During eight training sessions, after the
end of each session and the teacher's training in the virtual classroom, the test was conducted
normally for the control group, but for the experimental group, the test was conducted as
gamification. In this way, questions were designed based on the content and topics that were
taught in each session and uploaded to the Kahoot platform. After the end of each session,
the teacher provided the link to the students, the students entered Kahoot and answered the
questions. While answering the questions, they could see their status compared to other
students. Students chose avatars and competed with others in an attractive and multimedia
environment. Also, the teacher shared the leader board after the exam in the Shad software
and the names of the best ones were recorded. In order to collect data, Abolghasmi et al.'s
exam anxiety questionnaire, Nemati's math interest questionnaire and a researcher-made
learning test were applied. In order to determine the validity of the form and content of the
test, the opinions of 12 subject expert teachers were used. For content validity, CVR indices
were used, and these values were checked in each question and they were greater than 0.7;
so, the content validity of the test was also confirmed. The reliability of the math learning test
in the study was obtained using the Kuder-Richardson method, 0.81, which indicated the
appropriate reliability of this test. In order to collect data, Abolghasemi et al.'s test anxiety
questionnaire, Nemati's math interest questionnaire, and the researcher's learning test were
used. Data were analyzed using analysis of covariance

The results of covariance analysis showed that the experimental intervention could
not significantly reduce the exam anxiety, or increase interest in mathematics and the
learning rate of experimental group students (P<0.05).
According to the results, it can be argued that there is stress and anxiety in the
nature of tests and these variables are influenced by various cultural, family and
environmental factors, and changing the test process using gamification had no significant
effect on the variables of test anxiety, interest in mathematics and learn math. On the other
hand, due to lack of internal systems related to gamification, the well-known international
system of Kahoot was used, which may be one of the reasons for its lack of effectiveness due
to its incompatibility with some cultural components. According to the results of the research,
applying the principles of gamification in tests at the elementary level needs to examine
different aspects and dimensions that future researches can pay attention to.
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Table 1: Descriptive statistics of the investigated variables in the stages of the research by the investigated groups

b AeS Sl Bl ol 4l Ol 09,5 al> 1o S Dy98 piio
Maximum  Minimum Standard deviation ~ Average Mean Group level The variable under consideration
14 2 331 8.00 7.29 eles! i
Experimental 5905 i
14 2 3.25 6.00 6.94 Jrs Pretest ) i
Control S50k (905l
20 10 3.14 16.00 15.41 ol ] Learning test
Experimental O3 om
20 10 2.93 16.00 15.06 Jrs posttest
Control
L/;2._aL,a)"|
79 24 18.90 41.00 50.35 B ,
Experimental 5905 i
79 28 17.09 43.00 50.35 Jrs Pretest )
Control ol 4 adle
78 34 17.81 45.00 56.71 o) ] Interest in math
Experimental 0393l
79 25 17.85 42.00 51.35 Jrs posttest
Control
ialej!
79 60 5.93 70.00 70.12 i _
Experimental 0905l
84 59 5.08 71.00 71.59 Jrs Pretest
Control ol Gl jlasl
102 29 23.30 71.00 68.18 RS ) Exam anxiety
Experimenta 0393l
95 51 12.48 79.00 76.06 Jrs posttest
Control
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Table 2: Summary of covariance analysis to find the effect of gamification-based test on Exam anxiety.

blosdze e el F e Sl ygime uSilee bl ol Sl ysdone Egara S pie Geicie) adl3e
Eta L Degrees of .
Significance level F value Mean of squares Sum of squares Source of changes Variable
squared freedom
VAJUONY
.000 .945 .005 1.721 1 1.721 o
Disperiion g‘ X
.045 .236 1.460 526.497 1 526.497 095 - el
Group ©
s Exam anxiety
360.365 31 11179.691
Error
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Table 3: Summary of covariance analysis to find the effect of gamification-based test on interest in mathematics
Gt )Ei“‘?“ Golise g F e S ygizme ailis ui;')" Ql?)fo Sysiome Egame s ate (picio) ailga
a Tl egrees 0 )
squared Significance level F value Mean of squares freedom Sum of squares Source of changes Variable
.017 468 .540 174.284 1 174.284 u“l SOV
Dispersion
.024 392 755 243,599 1 243,559 05,5 ool & aBdle
Group Interest in math
322.553 31 9999.128 Uas
Error
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Table 4: Summary of covariance analysis to find the effect of gamification-based test on learning mathematics
[H{SPRCN &, lolixe c]a...: F Slaie AJPREN wi-l.,.a L;oljl GHES RAJPREN Egoxa Ol s e (eiie) ailge
Eta squared Significance level F value Mean of squares Degrees of freedom Sum of squares Source of changes Variable
.006 677 177 1672 1 1672 Aot
Dispersion
004 723 128 1.208 1 1.208 0555 750k e
Group Learning test
Uas-

9.464 31 293.387
Error
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EEEICRERT el J[Jad\/XF Blended learning approach uses a face-to-face learning

environment with the capacities of an electronic environment. This approach has attracted
the attention of researchers for more than 15 years due to the significant advantages it brings
by compensating for the disadvantages of both face-to-face and e-learning environments.
However, today, after the spread of the epidemic of Covid-19 in the world, it has become a
necessary choice not only for researchers but also for managers and business owners,
including educational systems. Therefore, researchers worldwide are increasingly trying to
provide the best ways to benefit from the advantages of face-to-face and e-learning
approaches in the form of blended learning models for the educational system, including
universities. Therefore, the current research was conducted to explain the dimensions and
components of the model of the blended teaching-learning system in the university.

The qualitative research method was grounded theory and of emergent type. The
research field included 15 university instructors selected through purposeful sampling based
on predetermined criteria. The selection criteria of experts included "member of e-learning
association and more than five years of active presence in this field" and "authors of
outstanding scientific works and operational experience in e-learning". In order to collect the
findings, a semi-structured interview was used and continued until theoretical saturation.
Then, the findings were analyzed using the content analysis method in three stages open,
axial and selective coding. Finally, the validity of the research findings was evaluated using
Lincoln and Guba's four criteria, including credibility, confirmability, transferability, and
reliability; its reliability was checked by re-coding and two coders.

The results of the analysis of the findings led to the identification of 219 key phrases,
then in the form of 29 principal components including change management, support from
senior management, strategic plan, action plan, attracting, developing, retaining, technical
resources, financial and physical resources, information and knowledge resources, teaching
strategies and scenario writing, interaction, educational package, evaluation of students,
required beliefs and attitudes for stakeholders, required skills for stakeholders, required
knowledge for stakeholders, common attitudes, shared values, common meanings and
concepts, psychological support, process and pedagogical support, technical support, intra-
university communication, extra-university communication, evaluation, monitoring,
protection of intellectual property, respect for privacy were categorized and finally 11 factors
including transformational leadership, planning, human capital management, resource
provision, teaching-learning process management, required competencies stakeholders,
culture-building regarding new approaches, support system for main and internal
stakeholders, internal and external university communication, university assessment and
quality assurance system, and ethical considerations were obtained in order to implement a
blended approach in the university.

The results of this research can be a practical guide for senior managers of
universities and higher education institutions in order to implement the blended learning
approach in the said institutions, especially first-level universities; in this way, they can keep
themselves aligned with the latest changes, especially the new developments in the
approaches of the teaching-learning system, and have an effective performance in the
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direction of educating students with the qualifications and competencies required for the
society, and turn the threat of using the electronic environment into an opportunity to
transform educational approaches and establish a blended learning system using the online

environment.
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Table 1: Calculation of agreement percent
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Table 3: Classification of the open codes in form of the axial codes
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\\c'? Change Proactive management against changes, adaptation to the new environment, and changes management
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Existence of a team of technology and pedagogy specialists; Facilitating and flexible regulations, guidelines
and directives; Managers as exemplary in applying the blended learning approach; delegating authority to

provide the technical infrastructure to faculties; Active participation of managers and deans in planning and
decision-making; Agile and empowering structure
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Attention to the blended learning approach at the international level; Redefining university and higher
education with emphasis on blended learning approach; attention to Iran upstream documents in the
strategic plan; localization of the strategic plan for each university; drawing a road map, formulating a vision;
rewriting the mission of the university with an emphasis on the blended learning approach; Developing
policies for the implementation of the blended learning approach; Determining quality goals; educational
justice in setting strategy; equitable distribution of high-speed Internet; Attention to learner-centeredness;
emphasizing the added value of blended learning; Investing to provide technical infrastructure and
transformative technologies; security in technical infrastructure; Attention to national limitations in providing
technical infrastructure; commercialization of the blended learning approach; Attention to the synergy of
technology and pedagogy experts; Changing the use of unused physical facilities in line with the blended
learning approach; appropriateness of the use of technology and pedagogy; attention to socio-cultural issues;
Identify new and diverse e-learning tools and methods; Identifying trends and changes in higher education;

Attention to the needs of stakeholders, society, industry and the competencies required in graduates and
their continuous change
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R.9, R.11, R14, R.15

Do Fp Yo N
Ap hp Vo S
AY.p Ao

V. A Fp Y
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R.1,R.4,R.5,R.6,
R.7,R.9,R.11,R.13,
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b\\'b s\"h sq'h
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R.6, R.7, RS, RY,
R.10, R.11, R.12,
R.13,R14,R.15

Yo Fp Fp e
AV

V0.p 0 Ve
R.2,R.4,R.6,R.7,R.9,
R.11,R.12, R.13, R14,
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Me Ap

s?ﬁ LOAf ‘Y‘e ‘\F
Do dp Ap Vo

RS

Attracting

Developing

il

retaining

JEC SIEo
Technical
resources

9 b @l
gl
Financial and
physical resources

5 Sl plie

el

medium-term and short-term goal setting; Rewriting existing regulatory, policies and rules; The flexibility of
the blended learning model according to the conditions; Attention to the difference between faculties,
educational levels and fields in implementation a blended learning model; Mechanisms for determining the
amount of authority of instructors and universities in the method and percentage of combination; ; Parallel
activities of the initial stages in implementation of the blended learning approach; conducting tests of
psychological characteristics and learning style of students before entering the blended course; measuring
the acceptance of stakeholders towards the blended learning approach; electrification of processes related
to stakeholders; Examining the level of technical readiness of the university; defining the expected outcomes
of the students; Instructional design of blended courses; Continuous revision of the educational plan,
curriculum and titles according to the needs and changes
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Attracting instructors with the required competencies; Attracting specialists in design, simulation,
programming, ... of the digital and e-environment; Attracting educational specialists (educational planner,
educational manager, educational technologist, ...); Attracting specialists in the production and distribution
of e-content; Attracting of e-learning specialist; providing human capital to strengthen the support system
for stakeholders; Matching organizational positions with a blended learning approach
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Identifying human capital competencies in the blended learning approach; Examining existing human capital
competencies; The priority of continuous empowerment of lecturers compared to students; empowering
stakeholders; Teaching scenario writing and designing learning activities for a combined course to instructors;
Teaching teachers methods of communication and interaction with students; Continuation of empowerment
courses; Knowledge-enhancing courses, study opportunities, ... for teachers about the blended learning
approach; Training employees of the education department in order to support instructors and students
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Incentives and rewards in order to increase the motivation of the stakeholders; Incentives and solutions to
reduce the resistance of stakeholders; Rewards and incentives due to the increase in the workload of
instructors; Mechanisms to increase the authority of instructors; Calculation of employee salaries and
benefits based on their contribution to the implementation of the blended approach; Considering all sub-
activities of the instructor (including content production, virtual teaching, face-to-face teaching, ...) in the
payment of tuition fees; Creating an opportunity for students to cooperate with the university in designing
and programming the required tools and software
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Continuous needs assessment of technical resources; Providing the required software and hardware; LMS
with many features; software for holding classes in the e-environment; User-friendly and easy access e-
environment; PC and laptop; scanner and printer; Webcam and microphone; High-speed Internet, suitable
bandwidth; Providing of e-content production tools; providing transformational software such as AR, VR;

providing safe servers with high storage capacity; Using free and open source software; Creating an e-
environment for interaction and communication intra/extra-university
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Continuous review of the current state of financial and physical resources; Optimizing use of available physical

facilities in order to implement the blended learning approach; Allocation of funds to implement the blended
learning approach; Allocation of funds to strengthen support systems for stakeholders
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Educational
package
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Charter of appropriate requirements in order to implement a blended learning approach; Relevant rules and
regulations, regulations and standards for the implementation of the blended learning approach; basic rules
and standards for the amount and manner of combination; regulations and standards for guaranteeing the
quality of teaching and learning; regulations and instructions for online and offline tests; the standards for
each of activities and learning opportunities in the e-environment; Curriculum, titles and content with an
emphasis on blended learning approach; Instructions for evaluation types of course, instructor, assistant,
content and educational program; Legal rules and regulations
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Teaching strategies of metacognition and self-regulation to students; determining the percentage and how
to combine by the instructor; Attention to the nature of the course in the method and percentage of
combination; Students' participation in the method and amount of combination at the discretion of the
instructor; having a learner-centered scenario; Attention to the student as an active and enthusiastic learner;
attention to the characteristics of different generations; appropriateness of using technology and pedagogy;
Scenario writing and determination of face-to-face, online and offline learning activities and opportunities by
the instructor; Appropriate and effective use of various features in LMS, such as forum, ...; attention to
continuous learning in scenario writing and class management; Student participation in scenario writing and
class management; motivational mechanisms for face-to-face classes for students; motivational mechanisms
to attract students in the e-environment; attention to the primary Instructional design as a road map to design
blended courses; changing form of presenting content according to the blended learning approach; attention
to deep and meaningful learning; skill-based and problem-based teaching methods; Attention to the
importance of face-to-face class; Attention to the importance of experience in practical courses; scenario
writing based on constructivism theory and culturalization this; Strengthening the high level skills of students
by using the negotiation and discussion; attention to the effectiveness of the flipped class method in
implementing the blended learning approach; Changing the teaching-learning approach from direct transfer
of knowledge to student participation and interaction; Using the best experiences of instructors and

universities in the world in the blended learning approach; Using multimedia tools such as simulators, ...;
Using transformational tools such as AR, VR
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Student's participation in the method and amount of combination at the discretion of the instructor; Student

participation in scenario writing and class management; Changing the teaching-learning approach from the
direct transfer of knowledge to student participation and interaction
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Production of e-content by instructor; preparation of appropriate content by the instructor for teaching in

face-to-face classes; attention to the objectives of the field in the production of content; Completing the title
and content according to the student's needs and with the participation of them; attention to the
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appropriateness of the content and curricula with a blended learning approach; attention to the
personalisation of content, learning and learning environment for students; Use of various contents in the
preparation of the educational package; Using a micro-learning approach; attention to technical and
pedagogical standards in content production; Easy access of students to the e-content; Suitability of the
method of transferring e-content to the student's characteristics; Determining how students access e-content
5 S laghy, 4 (LiSugel tbgzmidly 6 pSol slavaly (o Cur cwle laesd 5K
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Using appropriate methods to measure students' learning outcomes; diversifying the methods of assessment
and evaluation of students according to the objectives; continuous assessment of students using LMS
features; Analysing and providing e-feedback of the learning status to students
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The correct belief and mental context of the stakeholders about the blended learning approach; The positive
perception and attitude of the stakeholders towards the blended learning approach; Stakeholders' correct
perception of the role of technology as a facilitator and not a substitute for pedagogy; Necessary and
sufficient motivation for students to attend face-to-face class; Demanding students to implement the course
using by blended learning approach; Students' acceptance and adaptation to the blended learning approach;
Commitment between technology and pedagogy experts in implementing a blended learning approach
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Mastery of the instructor in the use of e-content production tools; The instructor's mastery of various
teaching methods in the blended learning approach; The instructor's skills in media literacy and information
literacy; The instructor's skill in motivating students to increase activity in the class; The instructor's ability to
appropriately use the face-to-face and e-environment to increase interaction with students and students'

interaction together; The teacher's ability to write scenarios and manage a blended course; Students' skills in
metacognitive and self-management; Students' mastery in using technology tools in the e-environment
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Managers having certificates of courses related to e-learning and blended learning; managers of different
levels having sufficient knowledge about the concepts related to the blended learning approach; The
instructor's sufficient knowledge to plan and write scenarios with a blended learning approach; Knowledge
mastery of the instructor regarding the differences between face-to-face and non-face-to-face learning
activities; Up-to-date knowledge and information of the instructor in the blended learning approach; The

instructor's sufficient knowledge about the importance of using technology capabilities in order to determine
how to communicate with students
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Creating a positive attitude of managers towards using the e-environment; Alignment of managers; Informing
managers about the disadvantages and shortcomings of the traditional teaching-learning approach; Changing
the attitude of the stakeholders towards the capacities of blended learning and removing their mental

barriers; valuing and precepting the added value of the blended learning approach by stakeholders; Creating
the correct belief about changing expectations and roles of key stakeholders
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Building confidence in instructors regarding recording and publishing their teaching; Attention to the position
and dignity of the instructor in the e-environment, similar to a face-to-face class in the student's perception;
Attention to improving the spirit of active participation of students in the e-environment and non-face-to-
face activities of the blended learning approach as much as the importance of face-to-face class; Attention to
student-centeredness
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Continuously informing stakeholders about the blended learning approach; Presenting successful and actual
examples of the blended learning approach; Creating situation(s) to pilot the blended learning approach for
stakeholders
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Providing psychological support services to instructors in implementing the blended learning approach;
Emotional support for students in need of psychological support while studying in a blended course
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Supporting the instructor regarding the production of effective e-content by e-learning specialists;
cooperation of pedagogic experts with the instructor in order to write scenarios with a blended learning
approach; Providing academic counselling services to students in a blended learning approach; supporting
students in solving problems related to the teaching-learning process by teaching assistants; supporting the
process of holding exams in a blended learning approach; Supporting students in all stages of education from
registration to graduation in a blended learning approach
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Supporting stakeholders in accessing appropriate software in the e-environment; Supporting stakeholders in
facing problems related to ICT tools; Support for instructors and students when using transformational tools
such as AR and VR; Supporting instructors and students in easy access to information resources in a blended
learning approach; Technical support for instructors and students when holding class in the e-environment;
Technical support to the instructor in the preparation, production and distribution of e-content; Continuously

evaluate and update hardware and software; Continuous preparation and 24/7 support for technical
challenges; Maintenance of data and e-environment activities
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Continuous interaction and cooperation between senior managers and instructors in faculty; interaction and
cooperation of educational employees with instructors and students; interaction and sharing of knowledge
and study experiences in the blended course among students; Interaction and sharing of knowledge and
teaching experiences in the blended course between instructors; Effective communication with capable
students in designing and programming the necessary tools and software
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Interaction and sharing of knowledge and experiences between all the stakeholders of the universities in the
implementation of the blended learning approach; Creating a common platform to hold empowerment
courses at the national level; Communication with universities at the international level in order to use the
best experiences in implementing the blended learning approach; Defining joint degree with a blended
learning approach, Continuous interaction with researchers in the field of new learning approaches and
required experts (such as sociologist, cyberspace, ...)
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Redesigning the instructor evaluation forms for the student according to the blended learning approach;
Considering the outputs and outcomes in evaluating instructors' performance instead of individual elements;
continuous 360° evaluation system; Evaluation of instructors' performance by e-learning experts; Estimating
the outcomes of using transformational tools such as AR, VR in terms of educational effectiveness and cost;
Estimating the outcomes of implementing a blended learning approach in terms of educational effectiveness
and cost; Measuring the effectiveness of new teaching-learning methods in the blended learning approach;
Providing feedback from the implementation of the blended learning approach based on the goals
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R Monitoring the achievement of the developed monitoring and evaluation indicators; monitoring and
controlling the quality of the teaching-learning process; Continuous monitoring of instructor, content,
curriculum and structure; monitoring the rules and regulations appropriate to the blended learning approach;
Monitoring the participation of instructors in electronic activities by educational designers
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Table 4: Classification of the axial codes in form of the selective codes
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ABSTRACT

EEL I RET T Mo JEEHEEY As the result of a rapidly evolving, technology-saturated world,
individual development has become increasingly noteworthy. This development makes

education systems accountable to incorporate 21%t-century skills, especially critical thinking
skill into their experiential learning curricula. There may be a divergence between what
students learn in school and what they experience to get through the real world and to handle
the real-life participations conforming to the unpredictable changes in the world and
educational systems. This pressurizes educational sectors to improve and expand their
educational instruction processes in an innovative and creative design which helps students to
acquire experiences and develop the required life skills. To prepare students to be sufficiently
constructive in their personal and social life, education should change its focus from merely
content and academic development to individual and non-academic development according to
different methods and diverse theories. One of these theories is experiential learning. As the
name implies, learning by doing involves students acting and honing their language skills in and
out of the classroom. To manage this, teachers must cultivate a culture of creativity, problem-
solving and engagement in the classroom by the intellectually disciplined process of actively
and skillfully conceptualizing, applying, analyzing, synthesizing, and/or evaluating information
gathered from or generated by observation, experience, reflection, reasoning, or
communication as a guide to belief and action. The purpose of this study was to find out the
impact of technology-integrated experiential leaning on reading comprehension and critical
thinking of English language learners (aged 10) in one of the primary schools in Kerman.
M This study was quasi-experimental in terms of research method, using pre-test and
post-test design with experimental and control groups who were chosen randomly. The
independent variable in this study was technology-integrated experiential learning, and the
dependent variables were learners' critical thinking and reading comprehension. Over four
months, two groups of 60 learners (30 students in each group) were exposed to experiential
learning in two forms of technology-mediated and traditional classrooms. The instruction in
both groups was based on experiential learning theory by Kolb (1984). In the experimental
group, the activities were done using technology potentials, and in the control group, the
activities were done using classroom potentials. Pre-tests and post-tests were used to measure
learners’ improvements in reading comprehension and Naieni’s (2005) questionnaire was
acquired to assess learner’s level of critical thinking.

m: The results of the Shapiro-Wilk test showed that the equality of variances was
established, and the normality of the data distribution was confirmed. According to the findings
obtained from the homogeneity of variances test, the assumption of homogeneity of variances
was also confirmed. The results of covariance analysis showed that there was a significant
difference between the post-test scores of reading comprehension in the technology-
integrated experimental group and the traditional control group. Therefore, experiential
learning based on technology had a significant effect on improving students' reading
comprehension (P <0.01). Because the square of partial Eta, which is equal to (partial n2=0.81),
expressed the tremendous effect of experience on the basis of technology. In addition, there
was a significant difference between the average scores of the technology-integrated group
and the traditional control group in connection with the post-test of critical thinking. Although
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both groups improved in the level of critical thinking, but combining experiential learning with
technology had a more significant effect on improving critical thinking. Learners in the
experimental group (P < 0.01) with the partial square root equal to (partial n2= 0.90) indicated
a significant effect.

The present research showed that learning by experience through the integration
of technology is extremely significant for language learning. Additionally, it highlights the
possibility of research and its effectiveness not only for school achievement but also for
developing personal skills and critical thinking in primary school students. Even though
experiential learning is effective in improving students' comprehension and critical thinking,
combining classes with technology through learning management systems is a more effective
way to increase students' understanding and critical thinking. It is hoped that the present

research play a significant role in helping identify effective educational factors based on

experience.
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Table 1: Summary of groups’ activities during class sessions
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Higher Level of Thinking

Lower Level of Thinking
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Fig. 1: Sample of Combination of Experiential Learning with Critical Thinking Taxonomy
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