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Background and Objectives: The central objective of the educational system is to cultivate student 
success, promote academic progress, and foster meaningful and enjoyable learning experiences. 
Achieving these aims hinges significantly on student engagement in the learning process, as its absence 
may lead to academic failure and suboptimal outcomes. Numerous factors influence students' academic 
engagement quantity and quality, warranting thorough investigation. This need has been accentuated by 
the widespread implementation of virtual education during the COVID-19 pandemic, which has been 
associated with declining academic performance and reduced interest in learning among students. In 
response to this challenge, examining the factors that impact academic engagement, including the 
support provided by teachers, parents, and classmates, and integrating new technologies that have 
become integral to the educational landscape is essential. However, utilizing these new technologies also 
brings unique challenges, notably technology anxiety, wherein students may experience fear and 
apprehension when confronted with technology-related tasks. The present research explores the 
relationship between the type of social support and learners' level of academic engagement, considering 
the mediating and moderating role of technology anxiety. By elucidating such relationships, this study 
aims to propose innovative and contemporary solutions that effectively harness social support, ultimately 
ensuring educational success and fostering positive learning experiences amidst the complexities of 
modern education.  
Materials and Methods: The research adopted a quantitative and survey-correlation methodology. The 
statistical population comprises 528 eighth-grade high school students (264 girls and 264 boys) from 
Famnin City during the academic year 2021-2022. Initially determined as 225 individuals using Karajesi 
and Morgan's table and selected through random cluster sampling, the sample size was later increased 
to 402 participants (221 girls and 181 boys) to enhance generalizability. The research instruments consist 
of Reeve's 2013 Academic Engagement Questionnaire, Dimrai and Maleki's 2002 Social Support 
Questionnaire, and Bandalos and Benson's 1990 Computer Anxiety Questionnaire. Convergent and 
divergent validity assessed the items' validity, while Cronbach's alpha, combined reliability, and 
Spearman's tests measured item reliability. The presented model and results were analyzed using 
structural equations and Spearman's correlation test. 
Findings: The findings from the structural equations analysis indicate a significant relationship between 
social support and the extent of student academic engagement mediated by technology anxiety. The 
social support provided by parents, teachers, and classmates exhibits both direct and indirect effects on 
students' academic engagement. This support, comprising instrumental, informational, emotional, and 
evaluative aspects, positively influences students' engagement in various technological aspects, including 
communication, work success, confidence, and intimacy. Consequently, technology anxiety is reduced, 
increasing academic engagement across behavioral, cognitive, emotional, and causal dimensions. 
Furthermore, this positive effect remains evident even when not considering technology anxiety as a 
mediating factor. 
Conclusions: The research findings highlight the crucial and fundamental role of parents, teachers, and 
classmates in addressing students' challenges, particularly in the realm of technology and its application 
in education. These key stakeholders can provide essential support to students, facilitating the resolution 
of technological issues. Recognizing their significant impact, policymakers and educational authorities 
should harness these valuable resources to enhance the quality of online education. Implementing 
targeted programs and plans to encourage parents, teachers, and classmates to offer increased social 
support will ultimately improve the overall learning experience and academic engagement. 
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و   قیعم  هاییریادگی  جادیو ا  یلیتحص   ش رفتیپ  ت،یموفق  یدر راس تا  ینظام آموزش   هایتمام تلاش :پیشیینه و طهدط 

اس ت ه     رممکنیغ  یامر  یریادگی  ندفرآی در  آموزانش دن دانش  ریامر بدون درگ  نای. اس ت  آموزانلذت بخش در دانش

  از  متأثر  آموزاندانش یلیتحص   یریدرگ تیفیو ه  تینخواهد داش ت. اما همّ یدر پ  تیجز ش کس ت و عدم موفق  ایج ینت

  19  دیهوو  وعیبا ش   یض رورت نیاس ت. نن  یلازم و ض رور یآن ها امر  یاس ت ه  توج  و  بررس   مختلفی و  گوناگون عوامل

از گذش  ت     شیآموزان بود ب در دانش  یریادگیعلاق  و لذت    و عدم  یلیه  همراه با افت تحص    مجازی  یهاو آغاز آموزش

و   هایو همکلاس   نیمعلمان، والد تیتوان ب  حمایم  یلیتحص  یریبر درگ  رگذاریو مطالع  عوامل تاث  یبررس آش کار ش د. با  

  ارتقا   باعث هس  تند  قادر  ه  هرد  اش  اره  اندآموزش ش  ده  انیجر  ریناپذ  ییه  امروزه جز جدا  ینینو  هاییفناور  نیهمچن

از    یکیخود را دارا بود.  یرو  شیپ  یهانالش  ،زین   نینو  هایاما اس تفاده از فناور  ؛ش وند یلیتحص   یریدرگ یفیو ه  همی

و   ش  دندیدنار اض  طراب و ترم م  ،هایآموزان هنگام مواج  با فناوره  دانش  زمانیبود.   یها اض  طراب فناورنالش  نیا

  زان یب ا م  یاجتم اع  تی حم ا  نیب   یرابط    یپژوهش ب ا ه دب بررس     نیبود. ل ذا ا  ریاجتن اب ن اپ ذ  یمش   کل نیلزوم ح ل نن

  ی متفاوت و بروز  یانجام ش د تا راهکارها  یاض طراب فناور  یانجیمگری و تعدیلبا نقش    رندهیادگی  یلیتحص   یرس ازیگدر

امر آموزش و   تیش   اهد موفق  ج یاثرگذار باش   ند و در نت  یاجتماع  یهاتیحما  زین   یطیش   را  نیرا ارائ  هند ه  در نن

 .میباش  یریادگی

دختر    264نفر ) 528پژوهش ش امل    نیا یجامع  آمار.  بود یهمبس تگ  -یش یمایو از نوع پ  همّیروش پژوهش   :هاروش

مش وول ب     1400-1401 یلیبود ه  در س ال تحص  نفامنی  ش هرس تانهش تم متوس ط     پای  آموزان پس ر  دانش  264و 

اما    د،یانتخاب گرد  یتص ادف  ایخوش  نفر و ب  روش    225و مورگان    یبودند. حجم نمون  بر اس ام جدول هرجس  لیتحص 

پژوهش ش امل پرس ش نام     ی. ابزارهاافتی  رییپس ر  تو 181دختر و  221نفر )  402نمون  ب     نیا ش تریب   نانیاطم  لیب  دل

  ان  یاض طراب را  یو پرس ش نام   2002  یو مالک  یمراید یاجتماع  تحمای، پرس ش نام   2013  ویر  یلیتحص   یرس ازدرگی

  یی ایهمگرا و واگرا موردس  نجش قرار گرفت. پا  ییپژوهش بر اس  ام روا  یابزاها  ییروا  .بود 1990باندالوم و بنس  ون  

موردس نجش قرار گرفت و مدل ارائ     رمنیو آزمون اس   یبیتره  ییایهرونباخ، آزمون پا  یبر اس ام آزمون آلفا  زیها ن رابزا

 قرار گرفت.  یررسمورد ب   رمنیاس  یو آزمون همبستگ  یمعادلات ساختار  قیاز طرحاصل    جیشده و نتا

با نقش    رندهیادگی یلیتحص   یرس ازیدرگ  زانیبا م  یاجتماع  تیحما  نینش ان داد ه  ب   یمعادلات س اختار  جینتا  ها:تافاه

ب  ص  ورت    زین   هایمعلمان و همکلاس    ن،یوالد  یاجتماع  تیوجود دارد و حما  یرابط  معنادار  یاض  طراب فناور  یانجیم

معلمان و   ن،یوالد  یاجتماع  تیاس  ت. حما  رگذاریآموزان تاثدانش یلیتحص    یرس  ازیبر درگ  میرمس  تقیو غ میمس  تق

با   یارائ  ش  دند در س    بخش ارتبا  ده  یاب یو ارز یعاطف  ،یاطلاعات  ،یابزار  یهاتیه  ب  ص  ورت حما  هایهمکلاس  

  ی ریدرگ  شیو افزا  یموجب هاهش اض   طراب فناور  یدر فناور  متیو ص   م  نانیو اطم  یهار در فناور  تیموفق  ،یفناور

ب  ص  ورت   ریتاث  نیا نیش  د. همچن یو عامل یعاطف  ،یش  ناخت  ،یرفتار یرینهار بعد درگ رآموزان ددانش  یلیتحص  

 صادق بود.  زین  یو بدون در نظر گرفتن اضطراب فناور میمستق

در ح ل    توانن دیلازم م  یه اتی ب ا ارائ   حم ا  ه ایمعلم ان و همکلاس     ن،یپژوهش وال د  جیب ا توج   ب   نت ا  گیری:نایییه

ها در  مش کلات و نالش  نیاگر ا  ژهیب  و  .هنند  فایا  یمهم و اس اس   یآموزان نقش دانش یرو شیپ  یهامش کلات و نالش
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  ی و مسئولان آموزش و پرورش برا   ناارزاستگیس لیدل نیب  هم  .و هاربرد و استفاده آن در امر آموزش باشد یحوزه فناور

لازم موجب    یهاها و طرحهنند و با برنام   یبزرگ نش م پوش   یهاتیظرف  نیاز ا  دینبا  مجازی  یهاآموزش  تیفیارتقا ه

  ت یفیآورند و ه یرو  ش تریب   یاجتماع  یهاتیآموزان گردند تا ب  ارائ  حمادانش  هایمعلمان و همکلاس   ن،یوالد  قیتش و

 را بهبود بخشند.  یریادگیآموزش و 

Introduction 
 

Over the past few decades, empirical research 

has consistently demonstrated that academic 

engagement plays a crucial role in shaping 

students' learning outcomes, academic 

progress, success, and overall retention rates, 

ultimately contributing to the enhancement of 

educational quality [1-4]. The outbreak of the 

Coronavirus pandemic further emphasized the 

significance of academic engagement as 

conventional pedagogical approaches rapidly 

transitioned to virtual instruction, leading to a 

profound transformation in the educational 

landscape. This abrupt shift placed students in 

an uncharted learning environment heavily 

reliant on new educational technologies as a 

fundamental prerequisite for their scholastic 

endeavors. Despite initial expectations of 

positive outcomes, this transition gradually 

resulted in declining interest and decreased 

participation in academic activities and 

homework completion, necessitating renewed 

efforts to fortify students' cognitive 

engagement [5]. 

Academic Engagement encompasses 

several facets that reflect students' emotional, 

cognitive, and behavioral involvement in their 

learning activities and homework [6]. This 

active participation is characterized by a high 

level of mental energy and mental activity, 

leading to sustained effort and a sense of 

enjoyment throughout the learning process, 

making time feel inconsequential [7]. The 

cognitive engagement involves students' self-

regulated learning, the use of advanced 

learning strategies, and persistent efforts to 

grasp complex concepts [8]. Emotional 

engagement encompasses both positive 

emotions, such as interest, happiness, and joy, 

as well as negative emotions, including stress, 

anxiety, sadness, discomfort, and shame, 

concerning schooling and the learning process 

[8]. Behavioral Engagement is observable 

through actions such as students' commitment, 

attentiveness to teachers, active classroom 

participation, and timely homework completion 

[6] [8-10]. Reeve and Tseng [11] also introduced 

a fourth dimension known as ‘agentive 

engagement,’ which underscores students' 

active involvement in determining the learning 

content and shaping the learning environment 

[12]. Learning technologies are pivotal in 

engaging students academically through 

diverse design strategies [66&67]. However, 

their utilization often triggers learner anxiety 

toward technology [68]. It necessitates 

employing various forms of social support to 

manage and regulate this aspect effectively 

[42&43]. 

Many studies have been done in the field of 

managing technology anxiety through social 

support [40&43]. Still, uncertainties persist 

regarding the distinct roles played by parents, 

teachers, and classmates in delivering social 

support to mitigate technology anxiety. It 

remains unclear whether all of these sources 

impact technology anxiety or if only certain 

ones are influential. To assess the effectiveness 

of social support in reducing technology 

anxiety, a comprehensive investigation into its 

delivery methods and underlying mechanisms is 

imperative. Moreover, the study examines 

whether technology anxiety operates as a 

mediating or moderating factor in the 

relationship between social support and 
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academic engagement. Understanding the 

nature and dimensions of this effect is critical. 

Thus, this research seeks to address these gaps 

in knowledge and unveil the intricate 

connections between social support, academic 

engagement, and technology anxiety within the 

educational technology context, specifically 

focusing on their implications for student well-

being and learning outcomes. As a result, the 

following research questions are formulated: 

Q 1. To what extent does technology 

anxiety mediate the relationship between social 

support and the academic engagement levels of 

learners? 

Q 2. To what degree is there a statistically 

significant relationship between the social 

support provided by teachers and the academic 

engagement levels exhibited by students? 

Q 3. To what extent is a statistically 

significant relationship between parental social 

support and students' academic engagement 

levels? 

Q 4. To what degree is there a statistically 

significant relationship between the social 

support received from classmates and the 

academic engagement levels demonstrated by 

students?  

Q 5. To what extent does technology 

anxiety act as a moderating factor in the 

relationship between social support and the 

academic engagement levels of learners?  

 

Review of the Related Literature  

 

Numerous factors, including environmental 

influences, significantly impact learners' 

academic engagement quantity and quality. 

Drawing inspiration from Bronfenbrenner's 

ecological system theory [13], we understand 

that learners are intricately shaped by their 

surroundings. Key components of this 

environment, such as family, teachers, friends, 

and classmates, play pivotal roles as proximal 

and influential factors. This network of 

individuals can considerably influence academic 

engagement by providing various support 

forms [14-15]. These supportive measures are 

commonly referred to as ‘social support’ and 

have been the subject of extensive 

investigation, particularly in the context of 

academic engagement. The relationship 

between social support and academic 

engagement has been a focal point in numerous 

studies, underscoring its critical role in shaping 

learners' educational experiences. 

Social support represents a connected 

network of relationships that aids individuals in 

dealing with challenges and stressful situations 

by offering both material and psychological 

resources [16]. In the realm of educational 

technology, social support encompasses 

communication and interactions between 

learners and various key figures, including 

family members, friends, teachers, and peers. 

These interactions lead to exchanging 

information, knowledge, and practical problem-

solving strategies for personal, work-related, 

and educational matters [17]. Extensive 

research has uncovered many benefits of social 

support in enhancing academic engagement. 

For instance, it has been shown to reduce stress 

levels [18-19], boost self-confidence, and 

nurture close and supportive relationships [20-

21]. Additionally, social support has a positive 

impact on learners' perceptions of academic 

tasks and assignments, ultimately increasing 

their satisfaction with school [22]. Moreover, it 

aids in completing school assignments [23] and 

contributes to developing creative thinking 

skills [24]. These diverse dimensions of social 

support collectively contribute to its profound 

influence on nurturing and sustaining academic 

engagement among learners. 

Social support, sourced from parents, 

teachers, classmates, and friends, takes various 

forms, including informational, instrumental, 
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emotional, and evaluative support. Each of 

these forms plays a pivotal role in promoting 

academic engagement. Information support 

involves the provision of advice, guidance, and 

essential information to help students address 

challenges and achieve their academic goals 

[25]. Instrumental support, on the other hand, 

encompasses tangible assistance by providing 

necessary facilities, equipment, and financial 

resources to support students' academic 

endeavors [16]. Emotional support involves 

feelings of love, affection, care, confidence, and 

respect, which are offered unconditionally and 

without discrimination. This type of support 

creates an encouraging and nurturing 

atmosphere [26]. Lastly, evaluation support 

pertains to receiving constructive feedback that 

enhances performance and refines approaches 

to various academic tasks [27]. Through these 

distinct dimensions, social support cultivates an 

environment that fosters students' academic 

engagement and overall success in their 

educational journey. 

Technologies hold significant relevance in 

influencing academic engagement, with 

modern devices like mobile phones, computers, 

and tablets often serving to enhance and 

increase students' active participation in 

learning [28-31]. Through their potential to 

motivate and engage learners, technologies can 

accelerate skill development, enrich 

educational experiences, and foster 

connections between school learning and real-

world practices [32]. Embracing technologies 

can lead to transformative changes in the 

educational landscape, bolstering teaching 

practices, facilitating school-world 

communication, and ultimately fostering 

greater student engagement in the learning 

process [33]. However, the prevalence of 

technology anxiety represents a notable barrier 

to the full utilization of available technologies. 

Technology anxiety encompasses negative 

emotions such as distress, fear, restlessness, 

and discomfort experienced by users when 

interacting with digital devices like computers, 

mobile phones, and tablets [34-35]. 

Consequently, learners may avoid or limit 

technology usage due to fear and apprehension 

[36-37]. Providing comprehensive support from 

various sources is essential to mitigate 

technology anxiety, as it can empower learners 

to overcome their apprehensions and embrace 

technology more effectively [38-40]. In an 

efficient educational system, recognizing 

technologies as indispensable tools for 

engaging students and improving educational 

quality becomes not only a choice but a crucial 

necessity. 

Salas et al. [41] conducted a study exploring 

the dynamics of teacher-student relationships, 

peer support, family support for learning, and 

school participation perceptions among both 

regular and special needs students. Their 

findings indicated a favorable level of these 

factors, with special needs students exhibiting 

higher levels of cognitive, emotional, and social 

engagement indicators than their typically 

developing peers. However, no significant 

differences were observed between the two 

groups in terms of behavioral indicators. Lee et 

al. [42] investigated the interplay between the 

quality of educational software (APP), 

computer anxiety, and students' engagement. 

Their research revealed that computer anxiety 

significantly influences the relationships 

between student participation, interface 

quality, and service quality, mediating the 

system's quality. Moreover, instructor quality 

directly mediated the relationship between 

computer anxiety and students' participation. 

Meanwhile, Zhou and Yu [43] examined the 

impact of social support on the well-being of 

Chinese students undergoing home quarantine 

during the COVID-19 pandemic. The study 

demonstrated a stronger positive association 
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between online learning self-efficacy and well-

being in students who do not experience 

anxiety while quarantined at home. 

Additionally, Weinert et al. [40] found that 

social support positively affects end-user 

performance while simultaneously reducing 

technical fatigue and physiological arousal. 

Instrumental support was directly linked to end-

user performance, technical burnout, and 

physiological arousal, while emotional support 

exclusively affected technical burnout. These 

empirical studies contribute valuable insights 

into the multifaceted relationships between 

educational technology, social support, 

academic engagement, and well-being among 

diverse student populations. 

Based on prior research, this study sought 

to enhance current knowledge by examining 

how technology-related anxiety mediates and 

moderates the relationship between social 

support and learner engagement. 
 

Method 
 

The research adopted a quantitative and 

survey-correlation methodology, as it was 

necessary to analyze multiple variables within a 

complex process and study each of them 

separately. 
 

Participants 

The study encompassed the entire student 

population of Famenin City within Hamadan 

province, totaling 528 individuals (N=528). The 

research participants were selected using a 

random cluster sampling method, leading to a 

final sample size of 402 students (n=402), 

including 221 females and 181 males. The 

sampling process unfolded as follows: Initially, 

eight secondary schools, equally divided 

between male and female schools, were 

randomly chosen from the complete pool of 

second secondary schools, utilizing a random 

cluster sampling approach. Subsequently, in the 

following phase, three classes were randomly 

selected from each of the chosen schools. 

The details of the participants are shown in 

Table 1. 

The above table shows that 402 eighth-

grade students of Famenin City participated in 

this research, 45% boys and 55% girls. Also, as 

seen in Table 1, most of the students are 14 

years old, with a frequency of 71.1%, and 28.1% 

are 13 years old. On the other hand, 0.7% of the 

students did not answer the question correctly. 

 
Instruments 

Academic Engagement Questionnaire  

The Academic Engagement Questionnaire by 

Rio was utilized to assess students' academic 

engagement. This questionnaire consists of       

17 items and four subscales, namely             

causal, behavioral, cognitive, and            

emotional engagement, gauging the level           

of student engagement  in  academic  matters.

 

Table 1: Characteristics of the participants 
Cumulative percentage Percentage Frequency   

28.1 28.1 113 13 

Age 
100 71.1 286 14 

 - 0.7 3 No response 

 -  402 Total 

 45 181 Male 

Gender  55 221 Female 

 100 402 Total 
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Participants responded on a seven-point Likert 

scale, ranging from completely disagree (1) to 

completely agree (7). Ramezani and Khamsan 

[44] examined the psychometric properties of 

the questionnaire in an Iranian context, 

reporting good construct validity and reliability 

using Cronbach's alpha for the entire 

questionnaire (α = 0.92) and its behavioral          

(α = 0.79), cognitive (α = 0.79), emotional (α = 

0.87), and causal (α = 0.85) subscales. 

 

Social Support Questionnaire 

The CASSS2000 questionnaire developed by 

Maleki and Dimari [45] was employed to 

measure social support. This questionnaire 

comprises 60 items, assessing social support 

received from five sources: parents, teachers, 

classmates, close friends, and school parents. 

Each source's social support is measured using 

12 items, encompassing four types of support: 

emotional, informational, evaluative, and 

instrumental. The scale was validated for the 

Iranian context by Khamsan and Abutalebi [46], 

with Cronbach's alpha calculated for each 

subscale. The obtained coefficients for the 

amount and importance of support in each 

subscale were as follows: parents (α = 0.89 and 

0.81, respectively), teachers (α = 0.88 and 0.87, 

respectively), close friends (α = 0.90 and 0.86, 

respectively), classmates (α = 0.91 and 0.88, 

respectively), and other people (α = 0.93 and 

0.92, respectively). Its validity was determined 

through factor analysis, which supported its 

construct validity. 

 

Technology Anxiety Questionnaire  

Bandalos and Benson's [47] computer anxiety 

scale, consisting of 23 items designed on a six-

point scale (1 completely disagree to 6 

completely agree), was adopted to measure 

technology anxiety. This scale assesses users' 

anxiety towards computers and can be reduced 

to three factors: communication with the 

computer (8 items), success in working with the 

computer (13 items), and trust and intimacy 

with the computer (9 items). The scale 

demonstrated high reliability with Cronbach's 

alpha values of 0.90, 0.90, 0.93, and 0.96 in a 

study with 375 subjects. Zaki [48] validated this 

questionnaire for the Iranian context, with 

modifications made in the current research to 

encompass technology anxiety. Alterations 

were made to the items, incorporating the 

words ‘computer, mobile, and tablet’ instead of 

solely "computer." to address the overlap 

between technology anxiety and computer 

anxiety. 

 

Data Analysis  

The data analysis method utilized a 

combination of descriptive and inferential 

statistics. Descriptive statistics involved 

calculating frequency, percentage, mean, and 

standard deviation, while inferential statistics 

included structural equation modeling and 

Spearman correlation. The Partial Least Squares 

(PLS, Version 4) software was employed for 

calculations and statistical analysis. 

 

Ethics 

Ethical approval was obtained to ensure the 

participation of these individuals in the study. 

Informed consent was obtained from all 

participants, signifying their voluntary 

agreement to be part of the research project. 

Furthermore, participants were assured that 

their personal information would be treated 

with strict confidentiality. 

 

Results and Findings 

 

Participants’ Accessibility to Technology 

Table 2 shows the frequency distribution of 

participants according to access to the type of 

technology. Based on the data presented in 

Table 2, the results indicate that the highest 
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frequency, accounting for 89.3% of the 

participants, corresponds to mobile access, 

signifying that most students possess mobile 

phones. Conversely, the lowest percentage of 

3.5% is associated with students who lack 

access to any of the mentioned devices. 

Furthermore, the frequency of tablet access is 

13.9%, suggesting that tablets are the least 

utilized among the student population. These 

results provide valuable insights into students' 

technological device preferences and usage 

patterns within the educational context. 

 

Table 2: Frequency distribution of students based 

on the type of available technology 

Frequency Percentage 
Technology Type in the 

access 

91 22.6 Yes 

Computer 311 77.4 No 

402 100 Total 

359 89.3 Yes 

Mobile phone 43 10.7 No 

402 100 Total 

56 13.9 Yes 

Tablet 346 86.1 No 

402 100 Total 

58 14.4 Yes 

Laptop 344 85.6 No 

402 100 Total 

14 3.5 Yes 

All of them 388 96.5 No 

402 100 Total 

 

Table 3 presents the findings, revealing that the 

social support variable exhibits the highest 

mean value, standing at 4.46. In contrast, the 

variable indicating technology anxiety records 

the lowest mean, with a value of 3.04. 

Furthermore, the mean score for student 

academic engagement stands at 4.44. Notably, 

social support and learner academic 

engagement variables display the lowest and 

highest levels of score dispersion, respectively. 

 
Table 3: Central indices and dispersion of variables of 
social support, learner's academic engagement, and 

technology anxiety 
Research 
variables 

Mean SD Variances 

Social support 1.858 1.363 4.46 

Learner’s 
academic 

engagement 
3.055 1.747 4.44 

Technology 
anxiety 

2.322 1.523 3.04 

 

In order to standardize the questions across the 

research dimensions, a confirmatory factor 

analysis test was employed. The results of this 

analysis, specifically the factor loadings for each 

questionnaire item, are presented in Table 4. 

Table 4 displays the examination of factor 

loadings, with questions having factor loadings 

exceeding 0.7 retained in the external 

measurement model and validated. Conversely, 

questions with factor loadings below 0.7 are 

excluded from the final model. The research 

question is analyzed based on this finalized 

model. Notably, all research variables exhibit 

factor loadings exceeding 0.7, resulting in the 

retention of all questions in the measurement 

model. 

 

Validity and Reliability 

In terms of assessing convergent validity, the 

study also employed the Average Variance 

Extracted (AVE) test. The outcomes of this 

evaluation are presented in Table 5.
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Table 4: Factor Loadings of Questions in the Research Measurement Model 
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30 .93 Confirmed 13 .828 Confirmed 
31 .918 Confirmed 14 .777 Confirmed 
32 .921 Confirmed 15 .77 Confirmed 
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   20 .909 Confirmed 
   21 .878 Confirmed 
   22  Confirmed 
   23  Confirmed 

 

Table 5: Evaluation of Convergent Validity in the 

Measurement Model 
Variable AVE 

Contact with technology .766 

Technology anxiety .62 

Trust and Intimacy with Technology .726 

social support .612 

Social support of teachers .561 

Variable AVE 

Social support of classmates .728 

Social support of parents .841 

Learners’ Academic Engagement .557 

Behavioral conflict .674 

Cognitive conflict .700 

Emotional conflict .614 

Causal conflict .686 

Success in working with technology .667 
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It is clear, the AEV was greater than 0.5 for all 

variables. Therefore, the convergence validity 

of the measurement model is confirmed. The 

results of divergent validity using the Fornell 

and Larcker test are also given in Table 6. 

Based on Table 6, it can be said that the 

values on the main diameter, which are the root 

mean of the extracted variance, are more than 

the numbers of each row. Therefore, there is 

divergent validity between the variables. The 

reliability of the measurement model was 

measured based on Cronbach's alpha test, 

Composite reliability test, and Spearman test 

(according to Table 7).

 

Table 6: Investigating divergent validity in the research measurement model 

 

 1
 C

o
n

ta
ct

 w
it

h
 t

ec
h

n
o

lo
gy

 

2
 T

ec
h

n
o

lo
gy

 a
n

xi
et

y 

3
 T

ru
st

 a
n

d
 in

ti
m

ac
y 

w
it

h
 

te
ch

n
o

lo
gy

 

4
 s

o
ci

al
 s

u
p

p
o

rt
 

5
 S

o
ci

al
 s

u
p

p
o

rt
 o

f 
te

ac
h

er
s 

6
 S

o
ci

al
 s

u
p

p
o

rt
 o

f 
cl

as
sm

at
es

 

7
 S

o
ci

al
 s

u
p

p
o

rt
 o

f 
p

ar
en

ts
 

8
 L

ea
rn

er
s'

 A
ca

d
e

m
ic

 

En
ga

ge
m

en
t 

9
 B

eh
av

io
ra

l E
n

ga
ge

m
en

t 

1
0

 C
o

gn
it

iv
e 

En
ga

ge
m

en
t 

1
1

 E
m

o
ti

o
n

al
 E

n
ga

ge
m

en
t 

1
2

 A
ge

n
ti

ve
 E

n
ga

ge
m

en
t 

1
3

 S
u

cc
e

ss
 in

 w
o

rk
in

g 
w

it
h

 

te
ch

n
o

lo
gy

 

1 .875             

2 .747 .787            

3 .735 .733 .852           
4 .725 .774 .661 .782          
5 .651 .691 .623 .715 .749         

6 .638 .683 .602 .827 .802 .854        

7 .717 .768 .625 .850 .811 .799 .917       
8 .712 .743 .607 .725 .623 .639 .733 .746      
9 .665 .700 .545 .685 .569 .598 .707 .738 .821     

10 .623 .648 .543 .629 .542 .555 .635 .81 .800 .837    

11 .638 .651 .527 .616 .547 .551 .605 .781 .769 .757 .784   

12 .666 .705 .599 .706 .614 .618 .713 .809 .809 .772 .728 .828  
13 .762 .756 .769 .755 .648 .655 .772 .726 .707 .621 .625 .683 .817 

 

Table 7: Reliability check of the measurement model 

Variable Cronbach's alpha Spearman test Composite reliability test 

Contact with technology .956 .957 .963 

Technology anxiety .972 .973 .974 

Trust and Intimacy with Technology .940 .931 .922 

social support .981 .988 .977 

Social support of teachers .932 .972 .926 

Social support of classmates .968 .982 .961 

Social support of parents .984 .983 .983 

Learners’ Academic Engagement .955 .953 .949 

Behavioral conflict .912 .88 .878 

Cognitive conflict .903 .861 .856 

Emotional conflict .860 .827 .778 

Causal conflict .897 .850 .847 

Success in working with technology .947 .942 .937 
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The quality of the measurement model using 

the Commuality Cros Vality (CV com) test of the 

shared index is given in Table 8. 

 

Table 8: The quality of the research measurement 

model 

Variable Model Result 

social support .557 
Very 

strong 

Learners' Academic 

Engagement 
.475 

Very 

strong 

Technology anxiety .555 
Very 

strong 

 

Each variable was assessed using three different 

values: 0.02 (indicating a weak measurement 

model quality), 0.15 (indicating a medium 

measurement model quality), and 0.35 

(indicating a strong measurement model 

quality). The results indicated that the 

measurement models for the social support 

variables, learner's academic engagement, and 

technology anxiety exhibited a very strong level 

of quality. 

 

Q 1. To what extent does technology anxiety 

mediate the relationship between social 

support and the academic engagement levels 

of learners? 

The results of the structural equation analysis 

are presented in Table 9, examining the 

relationship between social support and the 

learner's degree of academic engagement, 

considering the mediating role of technology 

anxiety. It offers valuable insights into the 

complex interplay among these variables, 

shedding light on the potential impact of social 

support and technology anxiety on academic 

engagement within the context of educational 

technology. 

Based on the data presented in Table 9, the 

t-values for the relationships under 

examination fall outside the range of 2.58 and -

2.58, indicating that these relationships are 

statistically significant at a 99% confidence 

level. The beta coefficients reveal that social 

support has a direct positive effect of 37% on 

the learner's academic engagement. 

Furthermore, social support directly influences 

technology anxiety by 77%, and technology 

anxiety, in turn, negatively impacts the learner's 

academic engagement by 45%. Additionally, 

social support indirectly affects the learner's 

academic engagement by mediating technology 

anxiety, accounting for 17% of the total effect. 

Overall, the learner's academic engagement is 

simultaneously affected by social support 

directly and indirectly, representing a total 

effect of 54%, indicating that technology 

anxiety partially mediates. Consequently, it can 

be deduced that social support is significantly 

related to the learner's academic engagement, 

and this relationship is mediated by technology 

anxiety.  

Furthermore, the Sobel test was employed 

to examine the mediating role of the 

technology anxiety variable. This test uses 

normal estimation to determine the 

significance of the relationship, testing the null 

hypothesis against the alternative hypothesis 

based on the estimate of the standard error of 

the indirect effect. The Z value obtained from 

the Sobel test is 8.09, with a standard deviation 

of 0.043, and the significance level is 0.001, 

which is less than 0.05. Consequently, at a 

confidence level of 95%, technology anxiety 

acts as a mediating variable between social 

support and the learner's academic 

engagement. Subsequently, the predictive 

power of the learner's academic engagement is 

assessed, and Table 10 examines its predictive 

capacity within the context of the first research 

question.
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Table 9: The relationship between social support and learners' academic engagement with the mediating 
role of technology anxiety 

Result Sig t-value SD 
Path coefficient (beta) 

Relationship total 
effect 

indirect 
effect 

Direct 
effect 

significant 0.001 6.952 0.054 0.543 0.169 0.374 
social support on 

academic engagement 

significant 0.001 29.42 0.026 -0.774 - 0.774 
social support on 

technology anxiety 

significant 0.001 8.356 0.054 -0.454 - -0.454 
technology anxiety on 
academic engagement 

 

Table 10: The predictive power of the criterion variable in the first research question 

Predictor/Criteria 
variable 

Learners’ academic engagement 

Adjusted 
R2 

Result F2 Result Gof Result 
Stone & Geisser 

index Q2 
Result 

Social support 
0.607 Strong 

0.143 Moderate 
0.58 

Very 
strong 

0.315 Strong 
Technology anxiety 0.211 Very strong 

 

Table 10 presents the adjusted R2 index values 

for the criterion or endogenous variable, with 

scores indicating weak (0.19), moderate (0.33), 

and strong (0.67) prediction quality. The 

combined effect of social support and 

technology anxiety strongly predicts the 

learner's academic engagement, accounting for 

61% of the variance in the endogenous variable. 

The f2 index assesses the contribution of each 

predictor variable in R2, with values 

representing weak (0.02), moderate (0.15), and 

strong (0.35) prediction quality. From this 

index, it can be inferred that social support and 

technology anxiety have moderate and strong 

contributions, respectively, to the adjusted R2, 

with technology anxiety making a more 

significant impact. The Gof test, evaluating the 

goodness of fit index, yields a value of 0.58, 

surpassing the standard values of weak (0.01), 

moderate (0.26), and strong (0.36) quality 

measurement. This indicates a very strong fit of 

the model in testing the primary research 

question. Additionally, the Stone-Geisser index 

Q2 for the endogenous variable is 0.31, 

demonstrating a strong quality of the structural 

model concerning the first research question. 

As a result, the conceptual model of the 

research exhibits a favorable fit. The 

measurement model of the research, including 

coefficient estimation and significance, is 

provided in Figs. 1 and 2. 
 

Q 2. To what degree is there a statistically 

significant relationship between the social 

support provided by teachers and the 

academic engagement levels exhibited by 

students? 

To check the second question, Spearman's non-

parametric correlation tests were used. Table 

11 shows the correlation coefficient and 

significance level between the two variables of 

students' academic engagement and teachers' 

social support. 
 

Table 11: Correlation coefficients between 
students' academic engagement and teachers' 

social support 

Predictor/Criteria 

variable 

teachers' social support 

Correlation 

coefficient 
Sig 

students' academic 

engagement 
0.491** 0.001 
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Fig. 1: Research measurement model in coefficient estimation mode 

 

 
Fig. 2: Research measurement model in the significance mode of coefficients 

 

Based on the results presented in Table 11, a 

significant positive relationship is observed 

between students' academic engagement and 

teachers' social support, with a confidence level 

of 99%. The findings suggest that as students' 

academic engagement increases, there is a 

corresponding increase in the level of social 

support provided by teachers. The positive 

correlation coefficient further supports the 

direct relationship between these two 
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variables. Consequently, it can be concluded 

that students' academic engagement is indeed 

associated with the level of social support 

received from teachers. 

 

Q 3. To what extent is a statistically significant 

relationship between parental social support 

and students' academic engagement levels? 

Spearman's non-parametric correlation tests 

were employed to explore the third research 

question. The correlation coefficient and 

significance level between students' academic 

engagement and parents' social support are 

presented in Table 12. The analysis aims to 

determine the strength and direction of the 

relationship between these two variables 

within the context of educational technology. 

 

Table 12: Correlation coefficients between  

students' academic engagement and parents' 

social support 

Table 

Predictor/Criteria 

variable 

Parents' social support 

Correlation 

coefficient 
Sig 

Students' academic 

engagement 
0.595** 0.001 

 

According to the findings presented in Table 12, 

a significant relationship exists between 

students' academic engagement and the social 

support provided by parents, with a confidence 

level of 99%. It implies that as the student's 

academic engagement increases, parents' 

social support also increases. The positive 

correlation coefficient signifies a direct 

association between these variables, indicating 

that the academic engagement of the learner is 

positively linked to the level of social support 

offered by parents.  

 

Q 4. To what degree is there a statistically 

significant relationship between the social 

support received from classmates and the 

academic engagement levels demonstrated by 

students? 

The fourth question was examined using 

Spearman's non-parametric correlation tests. 

Table 13 displays the correlation coefficient and 

significance level between the learner's 

academic engagement and the social support 

provided by classmates. 

 

Table 13: Correlation coefficients between  

students' academic engagement and classmate's 

social support 

Predictor/Criteria 

variable 

The social support of 

classmate 

Correlation 

coefficient 
Sig 

Students' academic 

engagement 
0.533** 0.001 

 

Based on the findings presented in Table 13, 

there is a significant relationship between the 

learner's academic engagement and the social 

support received from classmates, with a 

confidence level of 99%. It implies that as the 

student's academic engagement increases, so 

does the social support provided by classmates. 

The positive correlation coefficient indicates a 

direct association between these two variables, 

confirming that the learner's academic 

engagement is indeed connected to the social 

support received from classmates. The 

investigation of this question was conducted 

using Spearman's non-parametric correlation 

tests, and the results are illustrated in Table 13, 

where the correlation coefficient and 

significance level between the learner's 

academic engagement and the social support 

offered by classmates are presented. 

 

Q 5. To what extent does technology anxiety 

act as a moderating factor in the relationship 

between social support and the academic 

engagement levels of learners?   
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Structural equation analysis using PLS software 

was employed to examine the fifth research 

question. The results of the significance test for 

the fifth research question are presented in 

Table 14. 

Based on the findings presented in Table 

14, the t-values associated with these 

relationships exceed the critical thresholds of 

2.58 and -2.58. This outcome demonstrates that 

the relationships are statistically significant at a 

99% confidence level. Furthermore, it was 

observed that technology anxiety plays a 

moderating role, accounting for a 9% variation 

in the relationship between social support and 

student academic engagement. This result 

supports the anticipation that the fifth research 

question will gain further validation with a 

larger sample drawn from the same population. 

Subsequently, Table 15 evaluates the predictive 

capacity of student academic engagement 

within the context of the fifth research 

question . 

Table 15 provides insights into the 

predictive quality of the endogenous variable, 

as indicated by the adjusted R2 index. This 

metric is measured on a scale with values of 

0.19 (reflecting weak predictive quality), 0.33 

(suggesting moderate predictive quality), and 

0.67 (indicating strong predictive quality). In the 

case of the endogenous variable, which is the 

learner's academic engagement and the central 

focus of the research question, it was found to 

be strongly predicted with an explanatory 

power of 41%. Furthermore, the CV Red index 

assessed the structural model quality for the 

endogenous variable. The index also follows a 

scale featuring values of 0.02 (representing 

poor structural model quality), 0.15 (indicating 

moderate structural model quality), and 0.35 

(reflecting strong structural model quality). In 

this instance, the learner's academic 

engagement variable achieved a CV Red value 

of 32%, signifying a robust structural model 

quality within the context of the fifth research 

question.

 

Table 14: The relationship between social support and the learner's academic engagement with the 
moderating role of technology anxiety 

Result Sig t-value SD 
Path 

coefficient 
(beta) 

Relationship 

significant 0.001 5.679 0.055 0.313 
Social support on academic 

engagement 

significant 0.001 67.4 0.057 -0.433 
Technology anxiety on academic 

engagement 

significant 0.001 3.419 0.028 -0.094 
Social support * technology anxiety on 

academic engagement 

 

Table 15: Predictive power of the criterion variable in the fifth hypothesis of the research 

Result CV Red Result Adjusted R2 
Endogenous 

variable 

Strong 0.613 Strong 0.317 
Learner’s academic 

engagement 
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Discussion 

 

This research explored the relationship 

between social support and learners' academic 

engagement level, considering the mediating 

role of technology anxiety. The study 

hypothesized that social support would have a 

significant association with the level of 

academic engagement, with technology anxiety 

acting as a mediating factor. The analysis results 

indicated that the proposed model was 

acceptable, and all direct and indirect paths 

within the model were found to be significant. 

The findings pertaining to the research question 

are discussed and explained below. 

The outcomes of the present study align 

with previous research by Weinert et al. [40], 

Lee et al. [42], and Salas et al. [41], which also 

emphasized the association between social 

support, academic engagement, and 

technology anxiety. This alignment can be 

attributed to the notion that reducing 

technology anxiety involves addressing 

behavioral, psychological, and physiological 

associated responses [49]. Social support plays 

a crucial role in influencing these responses, as 

users seek instrumental support to cope with 

stressful situations and emotional support to 

regulate negative emotions linked to 

technology-related stress [40]. Parents and 

teachers contribute to diminishing technology 

anxiety by providing tangible help, such as 

mobile phones, computers, and tablets, which 

enhances students' access to technology and 

alleviates anxiety. Additionally, educators and 

peers can impart essential knowledge and 

information to students, enabling them to use 

technology more proficiently. By fostering trust 

and reliance on teachers, parents, and 

classmates, students feel comfortable 

discussing their technological concerns and 

receive the emotional validation and assistance 

they need. Offering feedback and guidance 

during technology use further reduces anxiety 

and enables deeper, more engaged learning 

experiences. Engaging in activities through 

educational technologies can heighten 

academic engagement, as various studies have 

demonstrated that technology can positively 

impact student engagement [e.g.,30-31]. 

The findings of this study also support the 

relationship between academic engagement 

and teachers' social support, aligning with prior 

research by Reeve et al. [50], Engels et al [2]., 

Wang and Eccles [4], Nouwen et al. [19], Azadi 

Dehbidi and Fouladchang [51], Hejazi et al. [52], 

Ramazani et al. [53], Hassannia and Sabzi [54], 

Rezaa’ee Varmazyaar et al. [55], and Moltafet 

et al. [56]. Because teachers, through their 

provision of social support, address the intrinsic 

psychological needs of students- such as 

competence, autonomy, and relatedness- 

facilitating and accelerating academic 

engagement in learning tasks. By meeting these 

fundamental needs, teachers enhance 

students' motivation and focus on classroom 

activities. Allowing students autonomy in their 

learning tasks and connecting school activities 

to their personal interests and goals fosters a 

sense of self-worth and a genuine interest in 

learning [57]. Establishing supportive and close 

relationships also leads students to internalize 

teachers' objectives, values, motivation, and 

learning strategies, consequently improving 

students' self-efficacy and increasing their 

engagement in the learning process [58]. 

The findings of the current study revealed a 

significant relationship between academic 

engagement and parental social support, 

corroborating the results of prior research by 

Wilcox et al. [59], Wang and Eccles [4], Nouwen 

et al. [19], Ursin et al. [19], Gutiérrez et al. [60], 

Pan et al. [58], Rezaa’ee Varmazyaar et al. [55], 

and Taghavi and Ekhtiari [61]. It can be noted 
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that a considerable portion of academic 

engagement is inherently social and emotional 

to explain this finding. Thus, a strong emphasis 

on fostering home-schools relationships and 

enhancing student-learning connections is vital 

for effective interventions [59]. Students who 

receive support from their parents' experience 

increased feelings of competence, control, and 

value toward education [19]. This parental 

assistance encompasses aiding in challenging 

assignments, providing guidance, 

encouragement, and rewards, and fostering a 

sense of student responsibility, ultimately 

leading to heightened engagement and 

academic progress. 

Furthermore, the study's results 

demonstrated a positive correlation between 

academic engagement and peer/classmates' 

social support, aligning with previous studies by 

Wilcox et al. [59], Elsaesser et al. [62], Ansong 

et al. [63], Ursin et al. [18], Kiefer et al. [64], Pan 

et al. [58], Rabbani et al. [65], Azadi Dehbidi and 

Fouladchang [51], Hassannia and Sabzi [54], 

Rezaa’ee Varmazyaar et al. [55], and Taghavi 

and Akhtiari [61]. Peer and classmate support 

play a crucial role during adolescence, as it 

fulfills the teenagers' need for social connection 

and contributes to their satisfaction in the 

school environment [4]. The accessibility of 

supportive classmates who lend a listening ear 

and offer problem-solving assistance directly 

impacts academic engagement [63]. Moreover, 

implementing comprehensive and targeted 

support at the school and class levels can fortify 

positive academic attitudes and enhance 

engagement in the teaching and learning 

processes. Classmates who perceive the 

significance of education and support their 

peers' academic success act as important 

protective factors, influencing positive attitudes 

toward education and active participation in 

the learning process [19]. 

Conclusions 
 

The primary aim of our study is to examine the 

intricate relationships among different aspects 

of social support, academic engagement, and 

the roles of technology anxiety, serving as both 

a mediator and a moderator. Specifically, our 

research is situated within the unique context 

of the COVID-19 pandemic, focusing on 

adolescents aged 13 and 14 in Famenin City, 

Hamadan province. Our investigation stems 

from the desire to gain insights into how these 

adolescents engaged with various 

technologies—from mobile phones and 

computers to laptops and tablets—to 

participate in virtual educational experiences 

during the challenging pandemic actively. Our 

compelling conclusion, drawn from a 

meticulous analysis of extensive descriptive 

data, underscores that a well-designed 

approach to instructional materials, with a 

notable emphasis on mobile phone 

compatibility, could offer substantial 

advantages. This assertion is firmly supported 

by the widespread prevalence of mobile phone 

access among our target demographic (89.3%), 

establishing them as a critical channel for 

delivering educational content in these 

exceptional circumstances. Consequently, 

recognizing adolescents' accessibility to 

technology for learning and aligning the virtual 

educational system accordingly is deemed 

indispensable. 

The study's results exposed a nuanced 

relationship involving social support, 

technology anxiety, and the academic 

engagement of learners. Significantly, 

technology anxiety emerged as a key mediator 

in this intricate framework. It was observed that 

social support had a direct impact on 

technology anxiety, accounting for a substantial 

77% of the variance. Simultaneously, 

technology anxiety played an indirect and 
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inhibiting role in diminishing learners' academic 

engagement. Consequently, a heightened level 

of access to diverse forms of social support was 

associated with reduced technology anxiety—a 

noteworthy observation in the context of 

virtual education. An intriguing aspect of the 

research involved the breakdown of social 

support based on its sources—teachers, 

parents, and classmates. The findings 

underscored the constructive contributions of 

all three sources of social support to the 

enhancement of academic engagement within 

the realm of virtual education. Furthermore, 

the study delved into another layer of 

relationship dynamics, revealing that 

technology anxiety moderates the interplay 

between social support and academic 

engagement. While the magnitude of this 

moderating effect may not have been as 

pronounced as the mediating role of technology 

anxiety, it retained both practical and statistical 

significance within the study's context. The 

direct influence of social support on technology 

anxiety, explaining a substantial 77% of the 

variance, is a noteworthy outcome. The study's 

findings highlight the significant impact of social 

support on technology anxiety within the realm 

of virtual education. So, adequate social 

support contributes to a reduction in 

technology anxiety, creating a more conducive 

environment for learning. The thorough 

analysis of inferential data substantiates this 

assertion, emphasizing the pivotal role of social 

support in alleviating technology-related 

anxieties. 

In light of these insightful findings, it is 

imperative for policymakers, decision-makers, 

instructional designers, and educators engaged 

in the realm of virtual education to underscore 

the paramount importance of diverse forms of 

social support. Such emphasis holds the 

potential to substantially augment academic 

engagement and alleviate technology anxiety 

among adolescents aged 13 and 14. Through 

the judicious provision of adequate social 

support, learners may witness reduced 

technology-related anxieties, culminating in 

heightened participation in virtual education. It, 

in turn, promises to yield a more productive and 

gratifying learning experience, especially during 

difficult periods such as the COVID-19 

pandemic. However, it is essential to 

acknowledge the inherent limitations of this 

study. The cross-section research accentuates 

the necessity for longitudinal investigations in 

this domain. Furthermore, the reliance on self-

reported student data necessitates 

contemplating alternative data collection 

methods in subsequent studies. 
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