r-ﬂ"'

k"

L
ey

T
|'_:,'+. Inrt;f"_..-”'ﬂ.:::;imj

2]

TE
cHRSH 374G GE3

ale adlilas

-

igel ($29kd 4y

o

g @

caliEEm POOM. A4 ¥ Schalsll Hagira bnnaier
Hialuing 8 sins e

QUARTERLY PUBLICATION

Technology of Education Journal (TEJ)



(TEJ)
Technology of Education Journal

Volume 18, Issue 4, Autumn 2025
Publisher: Shohid Rajaee Teacher Training University (SRTTU}

Director-in-Charge Prof. M. Mazloom
Editor-in-Chief Prof. H. R. Azemati, Dr. M. Rahimi
Executive Chief Assis. Prof. Dr. R. Ahmadi
English Text Editor Assis. Prof, Dr. M. Saidi
Persian Text Editor Assoc. Prof, Dr, 5. Salmaninejad Mehrabadi
Manager E. Baghbani
Editorial Board:
Prof. 4. Kaveh IUST, Tenran, Iran
Frof. A. Afshar IUST, Tehran, Iran
Praf. A Shokuhfar K. M. University of Technology
Prof. A. Khaki Sedigh K. M. University of Technology
Frof. G.R. Ghodrati Amiri IUST, Tehwran, Iran
Prof. R. Ebrahimpour Sharif University of TEchnology, Tehran, Iran
Frof. M. Ghazavi K. N. University of Technology
Prof. B. Hassani Shahrood University of Technology
Assoc. Prof. Dr. M. Rahimi SRTTU, Tehran, Iran
FProf. M. Shams Esfand Abadi SATTU, Tehran, lran
Frof H.R. Arasteh Kharazmi University, Tebran iran
Frof. H. A. Azemati SATTU, Tehran, Iran
Frof. Mahnaz Maoallem Towson Universing, Maryland, LS

Fublisher: Shahid Rajase Teachr Training University
Graphic Designer: Eng. M. Motamedinezhad

r

Jasel gy a\d s

1F F_Hl,_!{!' F fJ{ﬂ—iﬂ'dj‘ & gt

ks ol g e B i

poidie | omger pebly g e

e o gl 5 v i L i ey ot Tyetd g

guiaml flgy 5o e

cgalsl e ol lalou e’ o T L

St Sdge ST |

il o alBal s g LS pas

0 Ohea
il it gl e e R wgll he gy g
B T N il s ppandy g
ot S il s el it SRS Al fndipn a S gt s jaadyy
e ppallican dx e el alite (hap geeiipe sdla TR | R PR ey
e e el ot A LA ey
e s syt g B 1 el i 4l sty iy
L L R Syt Spadie pedy
S ALY et alfe fu ] pm s s e ot TUF o T
S bt i et el Gld pala eiiiilia ey 8 g TR

T e =2

N e RN P e

A e et il AT e g i 02T
Ol al¥ie g b e i

e e Wl el S

ey it e iy | | it saiia

A et iy epfbagd g lane okl adf

Page Designer: N. Firouzi

PO Box: 16T85-163
Tel: {+9821) 22070060-S (Ext. 2598)
Fax: 22970070

Contact info: Shahid Rajaee Teacher Training University, Lavizan, 1678815811

Indexing and Abstracting: https:/fjte.sru.ac. irfjournalfindexing ?lang=en

Fape ge opibertglad ) Bl daeugd 4y 20 ol
WWWLrioesEae.ir) U501 Wt lpe agle riisd il #
LT B e e s L
[, EERiran, covm b A Sl i el KL .
pawwramneoc iy bl ede oF fa g idedllel (T aw
fwrnschibomcoml  Juje) s bt | oule 2l dBl »

VAV

20U dasn) i dmk pmndy
alyl L pasr iy
i Ld jinas- iy

oWyl soge ] bl gy
e

wriljy bl ST

SRS A ey

N RO P UK

Al 5 et st e I bl St Lend
:I]J‘_g__'..'_u J..n..:.ﬂ.'l_-,rjh
J_:,}'l.!jlﬁd. IJ' Er Y B

Loty s e et 5 el glibass dnges (bl - il s gl
VEVAL <hBAYTY o Ty A VAR NPT R | § gt
Vet gl TONA s YYAY P A gl

TSR T TR [ | S P P
hetpditesriacl | pelacsl Cula wiy
Lk ST [ SR EAL 4 | LR

st i ] ) ] it | prlig e =t gy i g gyl g il el oz gl 3y VT AR IAIT £ e TUVTEFY aglact jume o jnel 5 yglil ap pud
l._.d.l_,,a AF=% JL..I_‘__A_;_L,J_,J.WI.I..'T_F!. ITI’.d.-.L_rlJ.L ._J.l_‘_:.....ull L'F:.I ,‘_,.L.lj...c_,.:_:i-_r_lw..-_._.:-ﬂ.!.:| .|.:|.I.|_|.|r Jalfﬂ -.:.-I.”..'_..j,u_- ,-.Ir-r-. ‘___..:LT

SPESF TR 1 [ P I



=

ST ST Rt

,f’fﬂé ‘fa)la.d? 6’? Ojjd

AFY—AVY Saig Sl g0l plai yo Jle (b0l Glu oo Guals Gl o Lubs

S0l Cogy 358ly i)yl 1 st piolfi a3

AVY-AAS  pske a0l 30 (yligel Sidls 8 yShas p (gldili jusm disLuguwly g slas s OY 15w 5]

14l jaizr o903

Sl [ 00l L] ylus] o « 45 s ptlio LU s

AAY-Q.Y G530 9 cdllae Iy aislujsel Jils g asluplee oSy (e Ghjg0l U
Ol ygol Jiils (Luass

(> A0 et gt a6 90 it ¢ TG ot 4o

q.¥-qyY 309 Shos y (TPACK) il 55U 3 (55 5951y~ 2 1gixa Juono basl o (s yoi gy i
@l (390l 0395 (28l o33 30 oligel WIS (6550l w2 g

Jlo.?adl}“slc ALoseo ‘gdw)}g d-dbb 6‘;40-%0‘_,—L‘ u*-“"b

qyYY-q¥. odid Al o O yln 3 STlowlxe SE g Sl ((Sob umsgianly pdl )y
s &b (f5g0f il

o bt osas) Jfadls]

4f)-95Y o390l 30 1,5CS Lo gla,lil 51 (g pSo e 33 ST (4L ylobiw! diws ; 412 59l5Tg
Sogé> g by

O oo o o] (2 oo o Kwle L] 00]f (wgo Lo oo < y9i/ Ligw
A

ASP_qYs (o9l e gan Ghgh aliwg 4 SodlST HLidgi cp pod 53 (oSl (33907 (35 i yLio
Cblss colwg ol 9 (J (ot (> < 0)ly0 S




avy-aa.

(L (635 30y Gl o Axllan Gt Jlzd pac j0 055 (5 S0l g weSmo WS
1ol 893 (43900 Sidls (5,li8, g Able

S o (6930 oy s Ngliw] Lo

ARAEARR 4

o390l 58 oud 50 Wi g Luani 55550 g (55 )Lk 3w lg (53L (mint T (and
gs"l‘)

SO 112 i alldas 000)j 5 lidd (pws (5545 (590 s

Yoo ¥-14NA

g I (gligy (st S s bl T Blutal 31 oyl ymdils oS

U L6 o> o oiild jg )57« jgud M dog s

1414-3YF

ool — il ) Codls Chlizko olasl 51 (Kig iUl 520 31 3 Jliemd 2105 oo 536
(wopllds 59 0)

L 12 (sas] dds o

VD=1 el 50 Olbli,l g Gledbl 559U g (Lijsol (559095 3l ooliswl p 5o Jolae g ailgo
ailwl oy s 1 (g Sl — pool

i [y91 ligeo c00l3f pio s yo o juSilgz Lungeo

Yo dB-Ye5d GOl SE il 3,500y p (e @Sl bl b cumgiaeliy bigel ST
T35 b e (1fstsl ool sy 50 (5900 IS

K A &y o b SISl doguaro

VeSVVeVA rhro S (o yd 4ol )0 o (Gladoly g (Loman (hed GOLEe U3yl g s lio
’).63) sO)L&C Lé)-bL‘ 5‘51-"0.5 J}M)M ‘WIGLO/LA)M M c‘f‘db’:oﬁb MMC

1e¥a-Yeaf Silwasadlyl jo (Lgman wigr (sl yletws I soliiwl slavely ¢ Lusul,d daudslicy

w310y 5 S 51,8 andllan SO 1L gy gy

Sir9lls dogd (sazo (stgo o porliw pwlE 5 > ply)] 9> Cxdy [y




Tech. Edu. J. 19(4): 843-872, Autumn 2025

8 I Technology of Education Journal
g b (TEJ)

TEJ Homepage: jte.sru.ac.ir

SRTTU

ORIGINAL RESEARCH PAPER

Identification of key requirements for higher education instructors in the era of
e-Learning
R. Nezhadsafar', N. Pourasghar™?, A. Rastgoo’, Y. Namvar!

1 Department of Educational Sciences, Ardabil Branch, Islamic Azad University, Ardabil, Iran
2 Department of Educational Sciences, Payam Noor University, Tehran, Iran

ABSTRACT

With the advancement of digital technologies and the
Received: 19 May 2025 emergence of new tools, the education system has undergone fundamental changes, and in
Reviewed: 03 June 2025 the meantime, electronic education has become one of the essential pillars of this
Revised: 09 August 2025 transformation. As the pioneer of these changes, higher education plays a pivotal role in
Accepted: 20 September 2025 developing human resources skills and advancing societies. The role of higher education

instructors in this transformation has changed significantly. They are no longer merely
transmitters of knowledge but facilitators of the learning process and guides for creating

KEYWORDS: knowledge through active student participation. To adapt to the changes of this era, higher
Instructors education instructors need to review their teaching skills, requirements, approaches, and
Requirements methods. Undoubtedly, empowering university professors and equipping them with the
E-Learning necessary knowledge and skills will not only improve the quality of education but will also
Electronic Education have a direct impact on the sustainable development of society. Therefore, this research aims
Higher Education to identify and comprehensively analyze the key requirements of higher education instructors

in the context of e-learning.
The present research was conducted using content analysis with a qualitative

* Corresponding author approach. For this purpose, 16 professors and experts in the field of educational sciences and
5 npourasgharl@pnu.ac.ir higher education were selected through semi-structured interviews and purposive sampling.
@ (+98914) 3559116 Additionally, 29 articles and six books were reviewed using purposive sampling and note-

taking from credible resources from 2000 to 2025. The content analysis method proposed by
Graneheim and Lundman was used to analyze the data, and Lincoln and Guba's criteria were
used to assess the validity and reliability of the study.

The results of this study identified seven essential components as key requirements
for e-learning instructors, which are: Personal requirements (Personal traits, Professional
traits), Communication and interaction requirements (Constructive interaction ability, The
ability to create motivational and encouraging activities, The ability to manage
communications and participation strategies, The ability for grouping and team building),
Educational and Professional requirements (Scientific and professional competence,
Performance measurement and evaluation capability, Applying educational and learning
strategies, Planning and management of e-Learning courses, The ability to enhance and
develop the cognitive skills of students), Managerial and Organizational requirements
(Support, Access to infrastructure and facilities, Educational policy-making, Empowerment
and capability development), Cultural and Legal Requirements (e- learning culture, ethical-
legal requirements), Technological Requirements (Technological knowledge, Technological
skill), Health and Safety Requirements (Physical and mental health, Ergonomics and
occupational health, Health policies).

Research findings indicate that the success of higher education instructors in e-
learning environments requires a combination of technical, professional, and personality
skills. These results can be the basis for designing professional development programs to
enhance the competence of instructors and improve the quality of e-learning in universities.
The identified dimensions can help policymakers and instructors to identify the educational
needs of professors and increase their ability to cope with the challenges posed by
technological advances by continuously updating programs. The proposed framework
provides a suitable basis for future research in instructors' evaluation and the development
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of e-learning systems, and helps to improve the skills and abilities of teachers in this field. It
is recommended that macro and micro planning and policies be formulated in a way that,
while keeping pace with the rapid changes of the present era, creates a suitable platform for
innovation in education and dynamism in academic environments.
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N ‘g traits creativity, perseverance, receptiveness to criticism, emotional stability (low impulsivity), politeness p33
. E in interactions, punctuality, mental calmness, lack of stress in dealing with technology, psychological
' % aptitude for e-learning, acceptance of ambiguity, personality traits, high empathy and understanding,
39 good-naturedness, honesty, respectfulness, and risk-taking, lively and energetic, scontrol-elf
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Committed, accountability, foresight, responsibility, interest in using technology and e-learning,
relevant experience, self-efficacy, mental ability for e-learning instruction, effective communication
skills, analytical, motivation, self-directedness, critical thinking systems thinking self-leadership, self-
regulation, self-awareness, differentiation and personalization, enhancing cognitive flexibility,
educational growth, time management skills (for oneself and students), other-management, self-
management, management and guidance skills, open-mindedness, reliability, independence,
discipline, fair behavior, challenge-taking, job satisfaction, career independence, future studies,
enthusiasm for learning and teaching, determination, exploration, questioning, accurate, problem-
solving ability
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Constructive  Positive interaction, interaction training, the ability to facilitate interaction, the ability to utilize p29-p30-p31-p32-
interaction interactions, interaction scheduling skills, the ability to manage and enhance interactions, providing p33-p35
ability an interactive environment, possessing interactive behaviors, creating structures for interaction,
modeling communication and sustaining interactions, the ability to create various types of
interaction, skills in initiating, expanding, and sustaining interactions, familiarity with methods of
interaction
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§ eciezlatley ° Encouraging and motivating student participation in the learning process, creating interest and p25-p30
§ motivational enthusiasm, developing motivation skills for using the e-learning system through various strategies,
‘g and encouraging students to explore new concepts, motivating learners to attend online conferences and
% encouragin class discussions, encouraging students through the use of feedback and responding to them,
= @ uraging understanding how to maintain students' motivation
= activities
[
3 . - . . "
5«\ = (&S Hlin ol slad (gilupal 8 ad bgs sleiel ( hlite Syo g pliml (60,80 Lailg, o codlad
.3 )
—5\3 E 4 SaS rwamard sboyge;l 5l oolaiwl 51,8 axgr S (lgmiily gl blis b g comeo
- 2 - M . ce e g e T . . N .
3 E l; Jal,g)‘ ‘s_:UaL:.:)‘ S0 pde 09> (ot Caxd9e g sd)?&l als,a O JDL:.J)' L_g)ljs)g &5‘)3 UL»’»WL)
‘;3 £ S 5ok oz Dbl ) Sen 5 OS5 Lie gl bt las pal; gile e (hles
R é bl s jo clules] g )81 wolae 5l o Seig xS s ;o bgaeiile b S50 bl seups o
© -
§ 5 ollasl &l de,liisg o g lafailis § (g ISk lolus! saumoylis slaysSl 5l oolasul
E copmecdl 5 ol wllaol gl 6ly (0,8l 4 SaS (5l gloan]3 55 gy @l foallyitos
o
© g olbls) Sl 0SS b plhgiile 8 lie 5 bl )18 g cmlin oo paly (6,5 54 (ol 5
ool uils o g Sl (5 uF 0l s 50 005 S0l ke wlge @b 4 SaS (ol )| SUISal 5l e oolixul A3-A9- B1-B2-B3-
. , B4-B6- B7- P1- P2-
Slie elaizl bl by (ol caslie s g8 (81 5 T bl )l caz pY Jdee 5 B p5- 6 -P8-po- s

ili . e, & PP | . . e e v a L NeT | e 25-p26-p27-p28-
The Z:g.:;to 5 2o 4 BRI it el o5 o ) A sla e 9 S5y M Ly, (silesS)) DS R2OPYT R
communication JU8 2557wl 1550l anl jo slhsmails S lie 5 (69,3 Gl Juges oy jo oS0 p34-p35
sand . & .. c . . T
PO LR A\ lonlasie o Sols Olwsgs Al (OIS olwddlad ¢ OYlGw A
participation % © 750kt g ot 9 (350 wogi 4l 3 5 ©¥lgw &

strategies <5 )Liwe (ybigmeiils 1 miw i o elain] (g 5leaSliid (oXaS g Con Jagend o bl )l UG 1 eslal
Goyb 5l ol aclsl s, b lad e g (oo sloaSiils ologl cus 05 5 (igh b bag e sloasis o
3 by ol )3 &S )L 5 () Ken 4y 3929 ((cale gl o ES Lo K3 slates b 5 laails,

OY 9o
Transparency in interpersonal relationships, mutual respect and understanding, bilateral trust,
creating a safe, collaborative, friendly, and lively environment for students, controlling learner
attention, using personality tests, helping students connect educational content with their personal
context, communication management, peer interactions, modeling strategies to engage and
collaborate with students for effective learning, initiating and participating effectively in discussions,
providing equal opportunities for participation, the ability to establish, expand, and improve effective
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communication with students in an electronic environment, expressing intentions, thoughts, and
feelings during communication, using emotional icons, punctuation, and marking in writings,
providing clear expectations and guidelines in collaborative processes, helping learners express their
feelings, opinions, and preferences, employing suitable strategies for communication and student
interaction, effectively using communication tools, helping overcome learners' barriers in the e-
learning environment, necessary theoretical and practical knowledge for online and offline
communications, establishing an appropriate platform for social relationship expansion, modeling
online relationships, participating in and resolving conflicts arising from discussions, encouraging
learners to discuss and participate in debates, facilitating individual and collaborative activities of
students in the learning process, actively responding to questions and clarifying points, providing
alternative explanations and clearing up misunderstandings, encouraging learners to use
communication tools, facilitating discussions, social networking, conducting student surveys,
participate in networks related to research and teaching, creating local networks and related to the
field, spreading ideas through media and other opportunities, participation in scientific communities,
the existence of cooperation and participation among instructors and officials
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The a'?'l'ty for Having clear instructions and expectations for group work, increasing social presence by sharing p35
group|ng ar\d personal information for group learning, facilitating discussions and conversations to enhance social
team building presence, creating a learning community with an atmosphere of trust and mutual interest, eliminating
misunderstandings among group members, the ability to create group learning networks in an e-
learning environment, skills in team formation, grouping, and team leadership, encouraging group

learning, the ability to create learning communities and implement group mechanisms, existence of
a teamwork spirit among instructors and officials
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professional Practical and specialized knowledge, awareness of the latest scientific achievements, access to up-to- p25-p27-p30-p34

competence date and e-learning compatible curricula, up-to-date knowledge in content production and
development for e-learning, understanding of the philosophical and psychological foundations of
teaching, skills in applying modern teaching approaches, skills in managing online classes, teacher's
mastery over subject knowledge and its expansion, knowledge of different types of intelligence,
ability to write e-learning lesson plans, specialized knowledge and skills in e-learning necessary
scientific credibility, ability to update scientific knowledge, ability to examine one's psychological,
philosophical, and sociological assumptions, achievement of high-level thinking skills and lifelong
learning, possession of knowledge and information management skills, enhancement of English
proficiency, self-efficacy with content and e-learning systems, expertise in delivering content,
necessary actions for professional development, course development literacy, execution skills for e-
learning, instructional design skills, use of reliable resources, writing skills, use of date scientific -to-up
findings in teaching
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Course evaluation skills, expertise in continuous and periodic assessment of students based on
course-defined criteria, providing prompt and supportive feedback on student performance by
reviewing learning activities, monitoring teamwork and group discussions, using technologies and
tools for conducting surveys and Q&A sessions, evaluating the effectiveness of technologies used in
the teaching and learning process, assessing the quality of the course unit and individual and group
performance, applying appropriate assessment techniques, evaluating the alignment of the
curriculum with course objectives, gaining a comprehensive understanding of integrated
performance, utilizing modern and up-to-date technologies in evaluation, promoting electronic
pluralism in assessment, encouraging group evaluation and self-assessment, providing advance
organizers and clarifying evaluation methods, managing time in the evaluation process and reporting
results, introducing assessment methods at the beginning of the course to learners, conducting final
evaluations in online teaching environments, aligning evaluations with e-learning objectives,
managing final assessments and ensuring exam security using analytical methods, designing
assignments and discussion questions, offering instructions for completing tasks, evaluating
objectives, developing assessment skills using diagnostic criteria, employing supervisory tools for
evaluation, expertise in electronic assessment, self -assessment
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educational  copsidering students' levels and conditions, understanding individual differences in learning, p33-p35
and learning

employing blended, flipped, and collaborative learning, applying divergent teaching methods and
multiple learning strategies, utilizing personalized learning tailored to learners’ pace, being familiar
with various theories, models, and approaches to teaching and learning, preparing learning activities
and stating objectives and learning outcomes, simplifying content for learners and explaining complex
sections, possessing theoretical and practical knowledge of teaching methods and applying them
systematically, providing comprehensive information about content and learning topics, presenting
integrated content using diverse methods, setting realistic learning objectives, designing and offering
learner-centered learning environments, facilitating the learning process and activities, creating
learning networks, directing individual learning and case studies, conducting guided practical
activities, worked examples and practiced activities, learning through simulation and gamification,
delivering interactive online lectures and discussions, pedagogical considerations, designing and
organizing learning experiences, preparing learning activities and stating objectives and outcomes,
using various tools to enhance students’ learning activities, making e-learning engaging through
various methods, optimizing virtual education, creating appealing and learner-friendly environments,
utilizing multimedia and digital content, employing motivational content before and during teaching,
using multidimensional media and auxiliary educational tools, experiential learning, mentoring,
coaching, tutoring, inclusivity, employing educational media aligned with goals, being familiar with e-
learning models and design methods, adapting content to learners’ needs and conditions, and
situational learning, use of technology-based teaching

strategies
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Utilizing lesson plans and developing appropriate lesson planning skills designing courses tailored to
individual characteristics, familiarity with teaching methods and classroom management, managing
the process of teaching and learning, pedagogical competencies in curriculum development,
understanding the processes of curriculum design, planning and implementation and identifying
one's role, clarifying objectives for learners, selecting appropriate educational resources and delivery
methods, preparing and communicating daily and weekly educational plans, organizing resources and
activities, clarifying responsibilities and providing prerequisite information, presenting an overall
framework of the course and major concepts, analyzing students needs and performance objectives,
breaking down complex learning skills into simpler ones, assessing the capabilities of learners in
virtual environments, analyzing conditions and contexts, selecting and organizing content effectively,
analyzing one's role and that of colleagues, ensuring the accuracy of content and the quality of
resources, providing clear explanations during delivery, structuring content for ease of access,
offering online access to course materials, simplifying content with clear explanations and written
materials in electronic environments, presenting content in integrated and interlinked formats,
implementing active teaching strategies, designing and supporting various individual and group
activities, analyzing learning topics and guiding discussions, managing the learning environment and
synchronous and asynchronous communication channels, establishing an organized and efficient
classroom, identifying electronic curricula, frameworks and structures for e-learning, designing
instruction aligned with e-learning objectives, accessing necessary teaching materials, providing
offline content before class starts, managing limited online class duration, accessing to information
resources, accessing up-to-date curricula aligned with e-learning objectives, introducing additional
resources, encouraging learners to conduct research and explore resources, engaging learners in
analyzing, synthesizing and evaluating courses, implementing learning theories in course design,
content relevance
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- Organizing topics according to learners' cognitive levels, teaching critical thinking, familiarizing with p28-p35

The ability to gifferent thinking styles, encouraging and supporting reflective and critical activities during learning,
enhance and  geveloping fundamental thinking skills of learners, designing resources to enhance critical thinking,
developthe  teaching problem-solving methods and creative thinking, facilitating the development of learners'

cognitive skills  cognitive processes, teaching based on active thinking, designing engaging and interesting online
of students  |earning activities, and teaching based on the learner's active participation in the learning process
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Technical support, organizational support, special support during exam periods, social support, 24/7
support, managerial support, administrative support, educational support, political support, access
to support guidelines, informing instructors about policies and procedures, pedagogical support,
metacognitive support, encouraging innovative activities of instructors for the development of e-
learning courses, ability to provide guidance and support services, providing necessary resources and
tools, helping to resolve technological issues of learners, financial support, metacognitive support,
legal support, supporting students and assisting them in using relevant technologies, providing
individual and group counseling, familiarity with the educational and scientific support system of the
teaching-learning process, using the organization's communication platforms
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Access to appropriate infrastructures and applications, an independent educational space for e- p27
learning in universities, equipping the university with necessary hardware and software, continuous
strengthening and updating of systems and equipment, expansion and development of physical
infrastructures at the university, optimal use of resources to enhance learning, ensuring the optimal
performance of systems, expansion of internet-related technologies, providing necessary resources
and tools to instructors and students, creating access to educational resources in various

environments, ensuring easy and fast internet access for effective teaching, providing comprehensive
educational and scientific support systems
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Analysis of the current status and educational needs, addressing the digital gap and needs,
normalization of the e-learning system, involving all users in e-learning planning, formalizing e-
learning, planning, having specific regulations for e-learning, considering incentives, supervising the
production of educational content, creating comprehensive and diverse educational resources for
various fields, defining specific procedures for online education, preparing for e-learning, providing
conditions for e-learning, allocating appropriate time for e-learning, independent budget for e-
learning, clear internet usage protocols, e-learning independence, improving internet infrastructure,
promoting online learning culture from an early age, preparedness and coordination between
educational institutions, developing supportive regulations, identifying the educational needs of
society, and the mission of universities, e-learning management, and creating the grounds for e-
learning, Coordination and alignment of scientific and educational organizational goals with the real
needs of instructors and students, Organizational guides for electronic teaching, Organizational
competence, Proportion of students to instructors and facilities, Clarity of teachers' workload
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o5 Open Coding Interview Code

Axial Coding

SBslas
Selective Coding
Row a0,

Training in content design and creation, as well as multimedia tools in e-learning environments,
selection and use of appropriate tools for evaluating instructor performance, utilizing technology to
improve student learning and performance, education about the characteristics and challenges of
online environments, methods for sharing educational experiences, training on active learning
methods, exchanging educational ideas between instructors and students, familiarizing with
pedagogical principles in electronic environments, short-term and long-term training courses aligned
with the goals of the e-learning system, participation in workshops and empowerment courses
related to e-learning, and learning teaching skills relevant to e-learning
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. Lasei] p9-p24-p25-p28-
E-learning Ohyasls p30-p34
culture Familiarity with e-learning, a positive attitude and understanding of the effectiveness of e-learning,
commitment to e-learning, acceptance of technology, proper understanding of the e-learning
environment, recognition of the difference between the role of in-person and online teachers,
overcoming resistance to holding electronic classes, letting go of preconceived notions of traditional
education, giving identity and value to e-learning, attention to cultural diversity and respect for the
beliefs and thoughts of learners, creating a positive culture for using the internet, familiarity with
socio-cultural contexts, social facilitation, fostering a culture of e-learning, taking e-learning seriously,
defining e-learning within the ministry system, preparing mental and intellectual grounds, acceptance
and integration of online education into educational systems, understanding the key principles and
concepts of e-learning, institutionalizing the concepts of e-learning, and accepting change, alignment
with society's values, organizational identity, alignment of organizational, scientific, and educational
values and norms with the real needs of instructors and students
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requirements  Updating project titles continuously and avoiding classical topics to control plagiarism, integrating
for educators  ethical issues into education, raising awareness among students about technology ethics, framing and
reinforcing values, effectively addressing technology misuse, modeling ethical behaviors, creating
secure technology-based environments, promoting discussions about ethics, adhering to ethical
principles in teaching, developing ethical rules for internet use, legal and ethical actions related to
technology use, ensuring information security, respecting user privacy, managing digital risks,
adhering to ethical principles in e-learning, following laws in e-learning, recognizing rights and
responsibilities, intercultural management skills, and paying attention to intellectual property rights,
setting rules and regulations related to e-learning
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Familiarity with programming languages and web design, selecting appropriate technologies for A9-A1l
educational needs, knowledge of online learning environments, understanding virtual spaces and
social networks, awareness of the principles and applications of learning management systems,
understanding learners' patterns in how they engage with the internet and how they use it, media
literacy, information literacy, computer literacy, digital literacy, technological knowledge, using
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technology to enhance the learning process, identifying electronic educational tools, mastery of
online educational platforms and how to work with them, understanding technology and its
capabilities and limitations
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Sl o Do A1-A9 -A10 -A16
Ability to manage and update websites, basic technological skills, ability to create and publish
multimedia content, skills in managing an operating system for course use and necessary updates and
security, ability to use and manage synchronous and asynchronous communication tools, supporting
students and assisting them in using educational technologies, resolving simple software and
hardware issues, proficiency in using technologies required for e-learning, computer self-efficacy,
mastery of application software for teaching, ability to utilize web browser software tools beyond a
search engine, ability to update technological skills, ability to search and use academic resources,
proficiency in searching and using educational websites, skills in working with e-learning tools,
effective use of multimedia tools, proficiency in using e-learning systems, and proficiency in working
with computers, effective integration of technology into teaching, providing appropriate assignments
to the system, technology access skills
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physical and Regular physical activity, adequate and regular rest, eye care, stress management, implementing P17
mer\:tal health mental health support programs, strengthening social interactions and communication, managing
work-life balance, and maintaining a balanced diet
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and Using appropriate educational equipment, reducing screen time, maintaining proper posture,
occupational promoting ergonomic workstations, adhering to ergonomic guidelines, working in short intervals,
hZaIth using comfortable and ergonomic chairs, educating about ergonomic rules and principles, monitoring
vital signs with smart systems, and practicing occupational health in the use of technologies
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Health policies

Proper planning, providing training on health maintenance, bridging digital access gaps, addressing
teachers' caregiving needs, facilitating access to health and mental health services, ensuring
compliance with health and safety policies, and offering necessary training for effective online
teaching
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EEL LG e T Ko T YK The growth of cognitive theories since the 1950s has significantly
increased the role of technology in cognitive models and modern learning theories in

psychology and educational sciences. Ausubel's meaningful learning in 1968 inspired an idea
that Richard Mayer later utilized in 1989 for his cognitive theory of multimedia learning, a
theory in which the use of images alongside text enhances learning. Every learning process
requires evaluation, and there must be a correspondence between the two; therefore, the
idea of multimedia testing was proposed by Lindner and Hu in the early 2020s, and they
investigated the role of pictures in test questions in various studies. This research aims to
determine the role of multiple-choice questions and multimedia constructed responses on
students’ performance in the Science Test while following the cognitive theory of multimedia
in the field of assessment.

The present study is applied in terms of research purpose and quasi-experimental
in terms of data collection, classified as a 2*2 within-subject design. The statistical population
consisted of all fifth-grade students in the city of Sabzevar during the 2023-2024 academic
year; from which 602 students were selected from four girls' schools and five boys' schools
using a one-stage cluster sampling method. To collect data, a short 28-question TIMSS 2015
science test was used to assess student performance, which included four types of questions:
text-picture multiple-choice, text-only multiple-choice, text-picture constructed response,
and text-only constructed response, forming the four experimental conditions of the study.
To randomly assign subjects to the four mentioned experimental conditions, the sheets were
distributed randomly among the sample. Data were analyzed using repeated measures
ANOVA, and descriptive and inferential statistics were run using SPSS 26, while Microsoft
Excel was used to organize the question type columns.

The findings indicated that there are significant differences among types of
questions in the dependent variable of performance in science. However, there is no
significant difference between the effects of question type on the performance of male and
female students. Students performed significantly better on the text-pictre multiple-choice
questions compared to both the text-picture constructed responses and the text-only
constructed responses, but there was no significant difference when compared to the text-
only multiple-choice questions. Additionally, the results showed that performance on text-
only constructed responses was significantly better than on text-only constructed responses.
Performance on text-only multiple-choice questions was significantly better than on picture-
text based constructed responses, and finally, text-only constructed responses had
significantly lower performance compared to all other types of questions.

The results showed that not only does the multimedia aspect matter, but also the
type (the combination of format and multimedia) of the question presented affects the
quality of assessment. Specifically, text-picture multiple-choice questions had a greater
impact on performance compared to text-picture constructed responses, even though both
types included a picture. On the other hand, better performance on text-picture constructed
responses compared to text-only constructed responses indicates the influence of the
multimedia aspect, even though the format was the same in both questions. This suggests
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that, in addition to the format, the multimedia aspect of the question plays a decisive role,
and the impact is not solely dependent on the presence of a picture and the multimedia
aspect; rather, a combination of both factors—format and multimedia—creates a significant

effect.
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A fourth-grade teacher sticks some cotton to the bottom of a glass. He
dips the glass upside down into a container of water and takes it out
without tilting the glass. The cotton does not get wet because the water
does not enter the glass. Why?
A) Because cotton is waterproof.
B) Because there is no space for water to enter the glass.
C) Because the air pressure inside the glass prevents water from
entering.
D) Because we have placed the glass upside down in the water.
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does not gointo the gl ass. Wiy?
A)Because cottonis vaterproof.
B)Because there is nospace for vater toenter the gl ass.
C)Because the air pressureinside the gl ass prevents vater from
entering.
D) Because we have put the gl ass upsi de downinthe vater.
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fromthe vater without tilting the glass. The cotton does not get
vet because the vater does not go into the gl ass. Expl ai n why the
water does not gointo the glass?
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As youcanseeinthe picture,the fourth-grade teacher sticks sone
cotton to the bottomof a glass, dips the glass upside down in a
container of water, and takes it out of the water without tilting
the gl ass. The cotton does not get wet because the vater does not go
into the gl ass. Expl ai n why the water does not gointothe gl ass?
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Bahram has ¥ identical batteries, two light bulbs, and some wire.
He connects two circuits as shown in the figure opposite. In which

circuit or circuits does the light bulb turn on? Why?
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12. Bahram has 4 identical batteries, two light bulbs, and some wire. He builds two circuits 1 and 2. In circuit
1, he places the two batteries in series with the positive-negative-negative-positive polarity, and in
circuit 2, he places the batteries in the negative-positive-negative-positive order. In which circuit or
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Table 2: Types of Questions Presented in the Exam
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Table 3: Creating Different Versions of the Exam to Balance Experimental Conditions Among Types of Questions and Question Positions
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Table 4: Creating Question Versions to Adjust Experimental Conditions Based on Question Type
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Table 5: Descriptive statistics of student performance in the science lesson
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Table 6: Examination of Variance/Covariance Homogeneity Between Groups
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Significance Degrees of Freedom 2 Degrees of Freedom 1 Box's M test
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Table 7: Mauchly's Test of Sphericity for the Dependent Variable of Science Performance Score
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Table 8: Analysis of Variance with Repeated Measures on the Dependent Variable of Science Performance Score
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Table 9: Pairwise Comparisons of Averages of Question Types
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The effect of teacher-made and student-made comics instruction on students'
comprehension and engagement

M. Pazoki, Y. Mahdavi Nasab®, N. Mohammadhasani

Educational Technology Department, Faculty of Psychology and Education, Kharazmi University, Tehran, Iran

ABSTRACT

Today, one of the main challenges of elementary education is to
Received: 04 March 2025 increase students' comprehension and academic engagement. One of the new educational
Reviewed: 17 April 2025 strategies to achieve this goal is the use of educational comics. Comics can make the learning
Revised: 12 May 2025 process more attractive and effective due to the combination of images and text. Despite
Accepted: 28 June 2025 numerous studies on the effect of comics on learning, the role of the type of comic producer

(teacher or student) has not been studied much. Also, no research has been conducted in
Iran that compares teacher-made and student-made comics. Therefore, the present study

KEYWORDS: aimed to investigate the effect of teacher-made and student-made comics on fourth-grade
Comprehension elementary school students' comprehension and academic engagement in Persian lessons.

Engagement m The study utilizes a quasi-experimental design with a multi-group pretest-posttest
Student-made Comics format, including two experimental groups and one control group. The statistical population
Teacher-made Comics consists of all fourth-grade students in the central district of Pakdasht during the 2024-2025

academic year. A total of 90 students were selected through convenience sampling and
randomly assigned to three groups of thirty students each. The experimental groups received

* Corresponding author instruction using teacher-created and student-created comics, while the control group
&2 yousef.m@khu.ac.ir followed traditional teaching methods. To collect data, researchers employed a reading
@ (+98919) 1499683 comprehension test specifically developed for the study, alongside the Reeve Academic

Engagement Questionnaire. To ensure validity, expert opinions from professors and teachers
were gathered, and the validity of the reading comprehension test was confirmed with a CVR
score of approximately 70%. Reliability was established using Cronbach’s alpha, resulting in a
score of 0.707. The Analysis of Covariance (ANCOVA) was applied to interpret the collected
data.

m The results reveal that comics significantly improved students' reading
comprehension (F = 12.816, p = 0.000) and academic engagement (F = 15.906, p = 0.000).
Additionally, the results of Scheffe’s test indicate no statistically significant difference in
reading comprehension between teacher-created and student-created comics (p = 0.057).
However, concerning academic engagement (Sig < 0.05), significant differences were
observed between the groups using comics and the control group following conventional
teaching methods.

The findings of this study suggest that comics serve as effective tools for
enhancing both reading comprehension and academic engagement. Among the two types of
comics, teacher-created comics had a stronger impact on reading comprehension due to
their structured design, while student-created comics facilitated higher engagement by
actively involving students in the learning process. The combination of compelling visuals and
minimal text in comics makes them an efficient medium for transmitting educational
concepts. Significant differences were noted in academic engagement among the three
groups: teacher-created comics, student-created comics, and the control group. In all four
dimensions of academic engagement, student-created comics showed considerable
differences compared to the control group. In behavioral and agentic engagement, teacher-
created and student-created comics exhibited significant variations. Additionally, in cognitive
engagement, teacher- created comics displayed noticeable differences compared to the
control group. Given these results, integrating both teacher-created and student-created
comics into instructional practices can provide educators with valuable strategies for
improving reading comprehension and fostering student engagement.
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Fig. 1: Examples of blank panel pattern
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Fig. 2: Examples of blank panel pattern
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Fig. 3: Example of a teacher-made comic related to the story of the Creator of Beauty, a fourth-grade Persian book
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Fig. 4: Example of a student-made comic related to the story of the Creator of Beauty, a fourth-grade Persian book
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Table 2: Results from the Kolmogorov-Smirnov test
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Table 3: Levine reading comprehension test results
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Table 4: Regression slope homogeneity results

i oSk e ,
& bolse . 9 T CAPREIFIVEN Eao JUECN
. The mean of the Degree of .
sig The sum of the squares Source variable
squares freedom
. ] - e Ky
0.186 1.717 71.335 2 142.671 O35l 095 . »
Pre-test group comprehension
ceet] & c . =
0.129 2.102 116.975 2 233.950 O35l 095 ez 555
Post-test group engagement
&_.ALEA J)Q Gﬂ.»u&y )Lo‘ :AJSJ?
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Table 6: Results of analysis of covariance in the dependent variable of comprehension
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Table 7: Results of the Scheffe post-test: Difference in mean comprehension scores
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CEECITERERT N0 JITEEE  Research has shown that integrating technology into

mathematics education through the Technological Pedagogical Content Knowledge (TPACK)
model can enhance students' academic performance. GeoGebra, as a dynamic tool, facilitates
the understanding of abstract geometric concepts and strengthens learning. However,
challenges such as teachers' lack of skills, technical limitations, and unequal access to
equipment have restricted the full utilization of this technology. In Iran, limited studies have
explored the impact of TPACK and GeoGebra in elementary education, highlighting the
research gap and the necessity of the present study. This study aimed to investigate the
impact of a teaching method based on the TPACK model, using GeoGebra software, on the
academic performance and learning experiences of fifth-grade elementary students in topics
related to symmetry, perimeter, area, and volume.

This research was conducted using a sequential explanatory mixed-methods
approach. The population consisted of fifth-grade female students in Bojnurd during the
2023-2024 academic year. Sixty students were matched and assigned to experimental and
control groups (30 each). The quantitative tool was a researcher-made test with high
reliability (Cronbach’s alpha > 0.9), and the qualitative tool was semi-structured interviews.
The experimental group received 21 sessions of 40-minute instruction using GeoGebra and
the TPACK model, while the control group was taught traditionally. Quantitative data were
analyzed by Analysis of Covariance (ANCOVA) using SPSS, and qualitative data were examined
through thematic analysis.

m The quantitative findings, derived from a quasi-experimental design with pre-test
and post-test, showed that GeoGebra-based instruction had a significant positive impact on
students' academic performance across all four topics. The result of ANCOVA confirmed the
superiority of the experimental group, with results for symmetry (F = 30.513, Sig < 0.05, partial
n_p?=0.349), area (F = 35.777, Sig < 0.05, partial n_p?=0.390), volume (F = 23.254, Sig < 0.05,
partial n_p? = 0.311), and perimeter (F = 24.094, Sig < 0.05, partial n_p? = 0.301). The
qualitative findings, based on thematic analysis of semi-structured interviews with 10
students from the experimental group, revealed themes including the visual and interactive
appeal of GeoGebra, facilitation of geometric concept understanding, increased motivation,
enhanced group collaboration, reduced math anxiety, and technical challenges. These results
demonstrate the potential of TPACK and GeoGebra in improving elementary mathematics
education, while also highlighting the need to address technical barriers.

This study, aimed at examining the impact of a TPACK-based teaching method
using GeoGebra on the academic performance and learning experiences of fifth-grade
elementary students in mathematics, demonstrated that this approach can serve as an
effective strategy for enhancing the learning of mathematical concepts and strengthening
students' cognitive and social skills. The overall findings indicate the high potential of this
method in improving the quality of mathematics education and creating a dynamic learning
environment. These results have significant implications for designing technology-based
curricula and improving teaching methods in elementary education, contributing to the
development of educational policies for integrating technology into classrooms. Limitations
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of the study include its focus on female students in a specific geographic area and the short
duration of the educational intervention. Challenges included a lack of technological
equipment in some schools, students' insufficient initial skills in using the software, and
technical issues such as internet outages, which occasionally hindered the intervention.
Future studies are recommended to explore the impact of this method across other grade
levels and subjects. The findings can be utilized in developing technology-driven educational
programs, designing teacher training workshops, and improving access to digital tools in the
education system. This approach could be particularly effective in reducing educational
inequalities and enhancing learning quality in underserved areas.
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) filling 3D shapes)
Solving mixed problems
B9 Dot Sl Jo - el plos I (oS 5 Pl J> -
Group problem solving Solving mixed problems from all topics 9,90
S,k o5, ) 5 >k - dmlne b S3b (k) (o295 0590 sl - ales >
Designing and presenting the park s‘L"“‘L’” o 5 3 (colus g lore 2 Review and
project Drawing and calculation tools Conducting group project (designing a park with Prob!em
o oMSar 5 plao 510,95 50 il yo - perimeter and area calculations) Solving
Receiving feedback from teacher and
peers

oW 4 ojgn @l )l -

Presenting project results to the class
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Fig. 3: Group activity of students in the GeoGebra space
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Fig. 2: Teaching the workspace with GeoGebra and introducing the
functionality of each icon
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Table 3: Descriptive Statistics of Post-Test Scores for Control and Experimental Groups

Group Mean Std. Deviation N
09,5 S Slre Gl il Slaws
Control
e 2.77 1.073 30
Perimeter Post-test J
] Experimental
O903] oy Laeme L] 3.97 765 30
[Saied)
Total 3.37 1.104 60
Control
2.97 1.129 30
. Jrs
Symmetry Post-test
v s Experimental
OF U= L L 4.33 .802 30
o)
Total 3.65 1.191 60
Control
s 2.53 973 30
Area Post-test J
o . Experimental
093l o ol o 4.03 809 30
ales]
Total 3.28 1.166 60
Control
2.80 1.157 30
Volume Post-test J~s
] Experimental
O o= = L 4.03 .809 30
o)
Total 3.42 1.169 60
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Fig. 4: Comparison of post-test means of the control and experimental groups
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Table 4: Tests of Normality

Shapiro-Wilk L4

Group 05,5
Statistic Df Sig.
Standardized Residual for Control  J,uS .962 30 344
O3l oy e Experimental  jiols;] 935 30 .068
Standardized Residual for Control 8 .981 30 .849
09l o= 0l Experimental  _zulej] 934 30 .065
Standardized Residual for Control  J s .960 30 .310
033l o Sl Experimental  ole;l 919 30 .025
Standardized Residual for Control 8 971 30 .562
09931 o o> Experimental  iolej] 962 30 349

e illy (K0l (o) 2 Sl 8 S 0 Jgoz
Table 5: Levene's Test for Assessing Homogeneity of Variances

F dfl df2 Sig.
Fo,lol 29,5 O @yl az s 29,5 09,0 solyl ax o & bl mhaw
Perimeter Post-test
1 1.409 1 58 .240
0903! o Laemee
Symmetry Post-test
] s .693 1 58 409
OFV o= L
Area Post-test
7 . 1.043 1 58 311
Volume Post-test
2.724 1 58 .104

0305 o o

o uilly (S50l ()0 6l G55 b o (Ko F Jgox
Table 6: Homogeneity of Regression Slopes for Assessing Homogeneity of Variances

Df Sig. Partial Eta Squared
F ‘_go‘)'] a0 ‘_g)hl,'u,n c!a..; 6§)> J:‘ c)'L)Jl
Perimeter Post-test
H .565 1 .456 .01
093! oy e
Symmetry Post-test
ae] s .663 1 419 .012
oF o= L
Area Post-test
T . .182 1 671 .03
Volume Post-test
cani] .62 1 .804 .01
09! o o=
ban.a 3,90 ‘SLD 05; 5 Ja..:;u Conw C“')""‘ uub)lg J...l:;u :VJ}.\;
Table 7: Tests of Between-Subjects Effects
Dependent Variable: (Post-test environment)oyj o e
Source Type Il Sum of I:')f Mean Square F ] Sig. Partial Eta Squared
Olyats ae Squares wolilaz o CHPSPRN {00 Fo Lol & ol o Sz Slejll
Corrected Model 243332 3 8.111 9.542 .000 .338
Intercept 537.920 1 537.920 6327'84 .000 919
Group 20.480 1 20.480 24.094 .000 .301
BRI
OF o 2.253 1 2.253 2.651 .109 .045
Post-test environment
Error 47.600 56 .850
Total 752.000 60
Corrected Total 71.933 59

a. R Squared = .338 (Adjusted R Squared = .303)
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Table 8: Tests of Between-Subjects Effects

Dependent Variable: yso;! s (y,l& (Post-test symmetry)

Source Type Il Sum of Df Mean Square F Sig. Partial Eta Squared
Oyt e Squares EHETSS JCHPYSUREN < FOY Fo, Lol & bl mhaw iz Flejll
Corrected Model 30.337° 2 15.168 16.218 .000 .363
Intercept 451.717 1 451.717 482.956 .000 .894
Post-test symmetry
T 2.320 1 2.320 2.481 121 .042
OF o Q)
Group 28.539 1 28.539 30.513 .000 .349
Error 53.313 57 .935
Total 883.000 60
Corrected Total 83.650 59

a. RSquared =.363 (Adjusted R Squared =.340)

axllas 5,50 6o 09,5 ;0 Lol orpe Ol jpad uily,leS Judoos 4 Jgun
Table 9: Tests of Between-Subjects Effects

Dependent Variable: (Post-test area) Q}*")’T o Slee

Source Type Il Sum of I?f Mean Square F ] Sig. Partial Eta Squared
G2 JUUEL I N Squares byl az o Sl e 52l Fo,bol & ol mlans iz Flejlul
Corrected Model 34.0522 3 11.351 13.779 .000 425
Intercept 587.145 1 587.145 712.756 .000 927
Group 29.472 1 29.472 35.777 .000 .390
Post-test area
ool i el .098 1 .098 .119 732 .002
OF)! o ==
Error 46.131 56 .824
Total 727.000 60
Corrected Total 80.183 59

a. R Squared = .425 (Adjusted R Squared = .394)

Corlus o)l g Eorlin 13 23, 650k 5l o] laolSays
bl 5 s caalir ol (eldae () 0,8 IS T o
oo (555 9 05551 Slidl oo alie S50 Jogud d gt
slailly 5 (oob) Chlh ol fals (255 5,500 5 Jolas o
olisel ol 5l ple 8t Ly pya—de j2 abiog )l 5 (4
el 0 i Ll ol corls b o Lol 5 ead bty
1) (arlas 5 55 Jlsl8) Slelr | olass o jay Laacsily
Vo gz 95 o0l Lt ypaias 10 (o Caranl b Wl
g il L bls )l colels )| slos ol —an 5l gla o>
cans o a3l Lo g8 Jaidiges

Gl bole plsrear g rar coliz iz sir ol s 6 pa colia
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Sl A3l Jetend 5 055 Gl g S )b
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Table 10: Tests of Between-Subjects Effects

Dependent Variable: (Post-test volume)oy,ﬂ o >

Source Type Il Sum of I?f
Rpoe e Squares @ol3laz o
Corrected Model 27.9052 3
Intercept 624.446 1
group 21.875 1
Post-test volume
o] s 5.030 1
O o
Error 52.679 56
Total 781.000 60
Corrected Total 80.583 59

Mean Square F Sig. Partial Eta Squared
Sl e oSl Fo)l.c-‘ & holins mhaw iz el
9.302 9.888 .000 .346
624.446 663.818 .000 .922
21.875 23.254 .000 293
5.030 5.347 .024 .087
.941

a. R Squared = .346 (Adjusted R Squared = .311)
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Table 11: Themes Extracted from Qualitative Interviews
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Visual and Interactive Appeal Increasing Motivation
of GeoGebra
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Complex Concepts
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Game-like Experience
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Facilitating Understanding of
Geometric Concepts

e e
Improving Understanding of
Abstract Concepts
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Reducing Common
Misconceptions
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GeoGebra's graphical and interactive
features increase students' attention

and motivation.
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Animations and colorful visuals make
understanding geometric concepts like

symmetry and volume easier.
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Wgdse s ik a5
Learning with GeoGebra becomes an
enjoyable, game-like activity.

g B Sy a JKA by Gl
Dynamic shape displays help
understand symmetry and volume.
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L o hels
GeoGebra reduces misconceptions
(e.g., about the axis of symmetry).

Ol 5y ) yiiay ConlgS go oIS wloo Bse
When | rotated shapes in GeoGebra and their
colors changed, | wanted to explore symmetry

more.
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The 3D cubes in GeoGebra were so cool, it felt like
| was playing a game.
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When colors change or shapes move, | pay more
attention. It makes learning more fun.
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With GeoGebra, | unfolded a cube and saw the
number of squares it was made of, which helped

me understand volume.
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I didn’t understand the axis of symmetry before,
but with GeoGebra, | could draw the axis and

observe shape changes.
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Reducing Math Anxiety
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Technical and Usability
Challenges

S S0k gy

Promoting Inquiry-Based
Learning
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Mathematics
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Achievement
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Increasing Collaboration and
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Intuitive Understanding
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Interface
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Technical Issues

Ol Ay (g yisd Ty gione
Limited Access to Equipment

650k oyl i g ilel el
(S oo Cudi | s09eh
The ability to experiment and change
parameters enhances intuitive learning.
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GeoGebra transforms learning from
boring to engaging.
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Using GeoGebra fosters a positive
attitude toward math.
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A sense of achievement in solving
problems boosts students’ motivation.
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Group activities in GeoGebra enhance
collaboration and idea exchange.
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Group projects improve communication
and responsibility skills.
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GeoGebra’s low-pressure, interactive
environment reduces anxiety.

b s e ollhsl (palas Gugele S0
Laes o puals 1) ollass

Tangible understanding of concepts
reduces anxiety related to rote

memorization.

2 Sl stz gl (Souzy
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GeoGebra’s initial complexity can be
challenging for some students.

45,50 il (gxhad g el (GAS
WS oSS 1) 6,8
System slowness and internet issues
disrupt the user experience.
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Limited access to equipment and
internet restricts learning.
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An animation showing area changes helped me
understand why increasing a side increases the

area.
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Math used to be boring, but with GeoGebra, |
looked forward to the next class.
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When | calculated area in GeoGebra, it felt like

solving a puzzle.
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When | drew and modified a cube’s volume
in GeoGebra, it felt like a game, not math!
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My friend and | designed a park in GeoGebra and
calculated its perimeter; it was so much fun

together.
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Once, my friend taught me how to draw
symmetry. Later, | taught someone else how to

calculate area.
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| made mistakes in GeoGebra, but since | could try

again, | wasn’t stressed.
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Before, we just memorized formulas. Now |
understand that area means how many squares fit

in a shape.
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At first, | didn’t know how to draw an angle in
GeoGebra. It was really hard, and | didn’t

understand what to do.
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Sometimes the program was slow, and shapes
took a while to load.
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| don’t have a computer at home, so | could only

use it at school.
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Investigating the effectiveness of scratch block-based programming on
computational thinking and geometric problem-solving skills of seventh-grade
students
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1 Department of Mathematics Education, Faculty of Mathematics and Computer, Shahid Bahonar University of Kerman,
Kerman, Iran
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ABSTRACT

Programming, as an interdisciplinary activity, creates an active
Received: 23 April 2025 link between mathematics and computer science, which can serve to solve problems, learn
Reviewed: 07 June 2025 abstract concepts, and develop computational thinking. In recent years, the use of visual
Revised: 16 July 2025 environments such as Scratch in mathematics education has received special attention.
Accepted: 05 September 2025 Despite this, there is little evidence regarding the impact of block-based programming on

geometric skills and computational thinking in the first cycle of secondary school (middle
school). The present study aimed to investigate the effect of block-based programming in the

KEYWORDS: Scratch environment on the computational thinking and geometric problem-solving skills of
Computational Thinking seventh-grade students.

Blocky Programming M The present research was applied in terms of purpose and was conducted with a
Geometry Education mixed (quantitative-qualitative) approach with two research groups, experimental and
Scratch control. The statistical population consisted of seventh-grade male students in Mahan city
Mathematics Education during the academic year 2024-2025, and the sampling method was random. The sample

included 60 students who were randomly assigned to either the experimental or control
group, with 30 students in each group. The educational intervention lasted for eight weeks

* Corresponding author and focused on teaching the concepts of the ‘Geometry and Reasoning’ chapter from the
2 rafiepour@uk.ac.ir seventh-grade mathematics textbook. The data collection instrument in the quantitative
@ (+9834)31322451 section was the Romano Gonzalez et al. standard computational thinking test, which was

administered as a pre-test and post-test. Its reliability was reported with a Cronbach's alpha
of 0.79. Also, the quantitative data were analyzed with SPSS software, and the pre-test and
post-test data of computational thinking in both the experimental and control groups
followed a normal distribution, which allowed the use of parametric tests (paired t-test and
independent t-test). In the qualitative section, the learning process and perception of
geometric concepts in the seventh-grade mathematics textbook were examined by utilizing
content analysis of students' programming projects in the Dr. Scratch program and semi-
structured interviews.

In the experimental group, the average scores for computational thinking increased
from 10.73 (SD= 4.727) in the pre-test to 14.57 (SD= 4.739) in the post-test, which was
confirmed by a paired t-test showing a significant difference (p < 0.001). In contrast, the
control group showed little change from 10.60 to 10.90, indicating no significant difference (p
=0.405). The calculation of Cohen's d effect size for the experimental group indicated a strong
effect, supporting the effectiveness of the Scratch intervention. In the Scratch Program, four
main features of computational thinking in students' digital artifacts were presented,
applicable to seventh-grade foundational geometry questions. These features include
translating abstract concepts into tangible objects, developing generalizable algorithms,
multi-faceted representation of problems, and the repeatability of recognizable solutions.
Statistical findings from a paired t-test revealed that programming in the Scratch
environment significantly increased computational thinking scores in the experimental group.
Qualitative data, including students' programming projects, semi-structured interviews, and
analysis of educational images and videos, also indicated that students were able to represent
geometric concepts such as symmetry and rotation in a more tangible and multifaceted way
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in their Scratch projects. From this perspective, this research, by integrating the two domains
of computational thinking and geometry education, provides an innovative platform for
designing educational experiences and integrating technology and the learning of
mathematical concepts. This article emphasizes that block-based programming should be
considered not merely as a technological tool, but as a cognitive mediator in mathematics
education. This approach can pave the way for transformation in teaching and learning
methods of complex geometric concepts and be an effective tool for mathematics teachers
to teach abstract concepts to students.
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Fig. 1: Project Analysis Using Dr. Scratch Program
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Fig. 2: Drawing a triangle in Scratch programming
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Fig. 3: Drawing a rectangle in Scratch programming
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EESELIT R G N ST EEE With the rapid advancement of digital technologies and the

impact of the COVID-19 pandemic on in-person education, participatory tools have emerged
as an innovative approach to enhancing educational interactions in higher education. These
tools promote active learning, increase student engagement, facilitate communication, and
provide greater flexibility in teaching. However, their implementation presents challenges
such as technical constraints, weak communication infrastructure, reduced human
interactions, and difficulties in monitoring student learning progress. Despite the growing
importance of participatory tools, there remains a lack of comprehensive understanding
regarding their effects on teaching and learning processes, faculty experiences, and the need
for curriculum revision. This study aims to explore the lived experiences of German language
instructors in Iranian and German universities, analyzing the impact of participatory tools on
teaching quality, identifying challenges and limitations, proposing optimal strategies, and
assessing the necessity of faculty professional development and curriculum adaptation to
digital environments. Additionally, this research compares the perspectives of Iranian and
German instructors regarding the opportunities and constraints of these technologies.

This qualitative phenomenological study employed semi-structured interviews for
Iranian instructors and open-ended questionnaires for German instructors. The research
participants comprised 13 university professors (six from Germany and seven from Iran) who
were selected through purposive sampling based on criteria such as a minimum of three
years of teaching experience and prior engagement with participatory tools. Data were
collected using snowball sampling and analyzed using thematic analysis via MAXQDA 2022.
The analysis process involved 892 open codes, categorized into four main themes: (1) the
use of participatory tools in teaching, (2) faculty professional development, (3) curriculum
revision and adaptation, and (4) a comparative analysis of Iran and Germany. To enhance
research validity, techniques such as participant validation, source triangulation, and
simultaneous data analysis were employed.

The findings revealed that participatory tools offer multiple advantages, including
enhanced student engagement, improved instructional quality, facilitated assessment
methods, greater flexibility in teaching, time and cost efficiency, and better organization of
educational content. However, several disadvantages were also identified, such as the
reduction of face-to-face interactions, challenges in monitoring student engagement, the
questionable reliability of online assessments, increased workload for instructors, and digital
fatigue. Furthermore, five major categories of challenges in using participatory tools were
identified: (1) technical and infrastructural constraints, (2) limitations in student
participation and interaction, (3) psychological and human factors, (4) pedagogical and
instructional challenges, and (5) managerial and organizational barriers. Key issues included
unstable internet connections, inadequate faculty training in digital tools, reduced non-
verbal communication, lack of institutional support for digital infrastructure, and difficulties
in conducting accurate assessments in online environments.

The study underscores the need for structured training programs to enhance
faculty digital competencies. Investments in technological infrastructure, professional
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development initiatives, curriculum flexibility, and hybrid teaching approaches (combining
online and in-person methods) are essential for optimizing participatory tools in education.
A comparative analysis between Iran and Germany revealed that Iranian instructors
demonstrated higher proficiency in using digital tools but faced greater infrastructural
challenges, whereas German instructors emphasized the necessity of institutional support
and centralized technology management. Ultimately, this research highlights that
international academic collaboration, particularly between Iranian and German universities,
can facilitate knowledge exchange, pedagogical innovation, and the enhancement of online
learning experiences. Therefore, it is recommended that educational policymakers and
universities address the identified challenges by expanding infrastructure, developing
advanced training programs, and supporting faculty adaptation to new technologies to
ensure the effective integration of participatory tools in higher education.
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Table 1: Participants’ Characteristics

alas 3 oaS o8, GldT ot
The German Professors Participating in the Interview
1.D : Interiview Deutschland LT a.>las

o, ouiS &S oS oKisls EMeass sode 45 0 id Condse
Row Participant Gender University Education Job Position, Academic Rank
\ D1 o) STy o&ils GBS olZils olbewl jgmdg s
1 Female Fachhochschule Polizei Sachsen-Anhalt PhD Professor, University Lecturer
Y D2 3,0 Sy ga g0 olKils GASS olZils slbiwl jgmdg s
2 Male Uni Duisburg, Uni Leipzig, Dr. Phil, Uni Kassel PhD Professor, University Lecturer
Sl - .
Y Ryos ol ol GBS olSisls oliwl jgudgyy
1.D.3 CVIM-Hochschule Kassel/ YMCA-University of Applied . . )
Male R PhD Professor, University Lecturer
Sciences Kassel
D4 o aJB Cawg cpl) 0,9 oKils G5 ol&ils obiwl jgumdgys
4 Female Hochschule fur Polizei und 6ffentliche Verwaltung NRW PhD Professor, University Lecturer
o DS 350 Oyl ol&Kails GRS ol&ils obiwl jgumdgys
Male Paderborn PhD Professor, University Lecturer
7 D6 By JlS oty G5 olZils sbewl jgumdg s
Female CVIJM-Hochschule Kassel, Universitat Kassel PhD Professor, University Lecturer
alao jo suddS &S 0 Sl pl oylobow!
The Iranian professors participating in the interview
Ll : Interview Iran | | 4 >las
Y - Sy ol s oKl BSOS Ssbiul ¢ ole ol
Male University of Tehran PhD Assistant Professor
A 2 Ryos Ol ps o&isls GBS Sbeadls ¢ ale Ol
Male University of Tehran PhD Associate Professor
q L3 oy Ol oKl )| i esole ola
9 Male University of Tehran Master Instructor
\- 4 350 ebblb adle JKuls SASe plas obiwl ¢ ale Lo
10 Male Allameh Tabataba'i University PhD Full Professor
ARl s 350 bblb adle oKuls G5 Shobiwl ¢ gole o
11 Male Allameh Tabataba'i University PhD Assistant Professor
v 11.6 O S Sl oSzl S5 Sl (ole ol
12 Female Shahid Beheshti University PhD Assistant Professor
\Y 7 350 S e olKisls G5 Shobiwl ¢ sole Sl
13 Male Shahid Beheshti University PhD Assistant Professor
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Table 2: Themes and Categories Derived from Thematic Content Analysis with an Inductive Approach
kel Hgeiae
Main Theme
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An exploration of the lived experiences of professors from universities in Iran and Germany in using participatory tools in teaching, infrastructure, educational and
cultural challenges, creative utilization of digital tools, innovative planning, development of interaction, active learning, and international collaboration

SERERS
Main Categories
oyl o [ eS lie sla il 5l eslizwl ©

[C'RAID)
o Use of Participatory Tools in Teaching
(Code 716)
3 sleas Sl oo Olid
Open Codes Subcategories Secondary Categories
ol A P el -
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Ol pl )1 oolazwl o Il g5 -
Zoom, Webex, Google Meet, Adobe Connect, Skype, LMS, Google Docs, _ Pralb g
Microsoft (Word, Excel, PowerPoint), Padlet, Sheets Mentimeter, Kahoot, s gb,lnl - - Type of tools used
Taskcards, Glossare und Wikis, Telegram, WhatsApp - Video Conferencing Tools
- Learning Management Tools
- Polling and Interaction Tools
- Messaging Tools
- Other Tools
5.6, Hlad aali8l seia bl | 050 ) S adaB (28 OIS
QS)Li‘.AjuLabJuﬁ&&bﬁu:)'s.{lpféaojb.obt‘dlw il 5 o alle
e lgziils adly s 5 ale] o il 1Sl Ly $Flons s B sl -
Cw o x5l 3 e : KV sl
9 =9 uﬁ”-“-' Tl Bl JEASNE e _P OR 9T el 5 o8 Lia sl il -
bty higel (088 g9 lobnl (gl das  (hieel b 3Ll pus . . .
‘ e } o . Sy 5 Sl gla il -
&QLQ,.....:.: )ll',:al éml)LTL‘ Ja}l,..» &SL“’U“’L""“ OO9P == ‘OL”;;..:;.:‘A 6‘)-.‘ . . . . . .
Y 90l sla il - colaeg @ilge o 2l -
Ioliol 5 )5 (sl oSty Lamsgs s (6 o> Lo jpmme Sgua colK TS s SR > e ‘
Ol 9 G120 Sl 0Bl davgs o ()l > 8 )57me S90ed 0lllle . . ) -
gs’L")'L“’ 5 Supte 61‘&’&1} _ Challenges, obstacles, and

Technical issues, frequent disconnections, lack of eye contact, increased
workload and fatigue among professors, low effectiveness of online
teaching, reduced student interaction and participation, inability to verify
students' real presence, resistance and lack of adaptation to online
teaching by professors, online education not being taken seriously by
students, lack of credibility in online assessments, inefficiency of
university-recommended tools, and insufficient licenses purchased by the
university for users and professors.

Clled (Jolas Galdl eqlin @y plol (g yiss by (350l (5 iy Sllas

. X disadvantages
-Technical and infrastructural challenges

-Participation and interaction challenges
-Human and psychological challenges
-Educational and teaching challenges

-Managerial and organizational challenges

«Silme S 5o i Slyy Coal leslligmiils oS i 5 (295

bl g GJ,}IJ Slbls,l sgus ‘Ja>');~ oiysel 5l lgzmails cols, oS 5 6 yillan] -
L Sl ool STal 5 wlidls 550l slsins sl willS5 5 03555 AL s sl
pleal g pdyllasl 6,5 sloan ;5 ()9 000 Ll ] 4 g9 g Slud> olatdl gz ad o 5 590 4 -

Srary o s )3 baylnl 698 5 oo 5,51 sles o5 5k sy 9 sible sblze -
Flexibility of online education, easy access to resources, increased
interaction, group activities, and student participation, greater
psychological security in virtual classrooms, student satisfaction with
online education, improved internal communication and organization of
projects and assignments, creation of creative educational content and
easy sharing, ability to record sessions and review them, increased
productivity, flexible work options and integration of feedback, and
strong performance of tools in audio-visual aspects.

b1l slilze -
- Advantages of the tools
- Flexibility and accessibility
- Enhancing interaction and communication
- Productivity and economic efficiency
- Emotional and psychological benefits
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- Challenges and solutions related to technical
aspects and digital tools
- Facilitating participation and group interaction in
the online space
- Educational strategies and innovations in online
teaching
- Support and backing from universities and
organizational structures
- Facilitating and overcoming human and
motivational challenges in online education

S oy 4209 5 OUl arass (hisel £o5 pl Cuddge (o las
PP Vo TS W3 VN I PV S POV B ICC DN S0 SESJR. SPON [PPIWAN
LLs,l &yg,p8 o650k sl bluail 4 5Ls g5 lej jo 0 lisle
oi9el Sl g golal slagtlly 4l czidls g oliwl 9, )0 9, 5 ootz
ol Sute ) e e Sl oL 5 ook 3l s
oS
The necessity of added value in collaborative tools for solving educational
challenges, using a combination of tools to overcome difficulties,
technical admin support for professors in online teaching, leveraging
professors' lived experiences to resolve tool-related issues, developing
technological infrastructure, frequent engagement and interaction with
students, utilizing support and auxiliary groups like Telegram and
WhatsApp, encouraging students to make greater use of tool features
(e.g., chat), applying the Think/Pair/Share teaching method, fostering
enthusiasm and motivation in the classroom, preparing PowerPoint
presentations for instruction, modifying assessment and evaluation
methods in online settings, employing specific online teaching strategies
for success, allocating special resources and budgets for the development
of online education, a positive perception of online learning, the
importance of human interaction and structure during the COVID-19
period, the necessity of discipline for learning, the need for eye contact
and face-to-face interaction between professors and students,
overcoming the dimensional and psychological challenges of online
education through humor, and the impact of successful human
interactions on the positive evaluation of classroom dynamics.

obobsl gl dd > 25ls dswgs g ybj9el O
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O Training and Development of Professors' Professional Knowledge (Code 77)
S S 5 slooygn e y50 goiie (slacis 8 ¢ Lijeel lelu ¢ Sloy Jolsd
aass glohigel 4 5l (bisel pralis o lhaze colil g )l L o930 (b )3 s piySllasil 5 g5 -
bolinl cole @il b conlite paass (bjgel (paads 4, b ke _ -Time and course management
: | e s d -Diversity and flexibility in course design
. . o ¢ . w50 3 o s S A ) . _
et o hiael poil g (oi S el Soe 5 605 Lhjee S slas,5Us 5 Lol g0l -
e laie o Cwwds pod higel clobn) o lo s Jols (s oo s
Jole Olie @ u‘wu“)}"u' O Olo s by ' pass g b laidy -
(Jlazms ol 5l oslatnl b (glad o & picy chas 1 o jo5 )0 Coiddge - Training on digital tools and technologies
- Technical and specialized support
shos jgel Col g 2950 -
el 53 gl S pmass -
- The necessity and importance of practical

education
- Specialization in education

o509 loj L ppoke =
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Time intervals, teaching hours, diverse course formats, blended courses
on tool usage and understanding educational methods and concepts, the
need for specialized training related to academic disciplines, subject-
specific professional training for professors, practical and hands-on
training on tools, the effectiveness and necessity of in-service training,
experience exchange among professors, in-service training as a success
factor in online teaching, professional development through digital tools,
implementing incentive policies and academic promotion linked to
course completion, professors' self-imposed knowledge gaps (lack of
interest in learning and professional development), lack of time and
disregard for skill-enhancement courses, overly general instructional
videos on tool usage without detailed guidance, weak effectiveness of in-
service training in the form of instructional videos, and lack of interest in
professional knowledge development.

olsbwl pisls Gans b hles pas -
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- Issues with in-service training

o3 4l (9 g dxwg O
(a5 00)

O Development and Formulation of Curriculum (Code 55)

- Reluctance or knowledge gaps among instructors

s 5 LIS, g3l -
oS

- Strategies, solutions, and
facilitators

ganpley 5 sl -

igel sloasl
- Structure and scheduling of
educational programs

aads g 28 sl -
- Technical and specialized
needs

shos 5 508 slagsieel -
- Practical and applied
training

igel 1o Elge s o2l -
- Challenges and barriers in
education
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The necessity of preserving personal autonomy and integrating tools into
the curriculum, professors' discretion in modifying the curriculum,
incorporating digital skills as a core component of teaching, developing
new and innovative curricula suited to virtual environments, creating
new tools with expanded features to meet emerging needs, designing
and implementing new courses with a focus on practical application,
ensuring the comprehensiveness of online curricula and their alignment
with diverse tools, drafting modern guidelines for online education,
introducing new courses with an emphasis on practical learning, and
promoting project-based learning.

- Integrating technology into the curriculum
- Adapting curricula to hybrid environments

- Responding to the changing needs of learners

- Active and project-based learning approaches
- Development of innovative tools and methods

Ry ey aelin (b - asliy 5,555k 5 (b -
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- Designing innovative curricula - Curriculum design and
- Continuous review and improvement review
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- Alignment of the curriculum
with digital technologies
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- Alignment with the needs of
learners and instructors
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- Lived experiences and personalization
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- Innovation in curriculum
methodology
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Similarities in challenges faced by German and Iranian professors
(internet, audio, and video issues), the difficulty of starting online

teaching and adapting to it, lack of support and adaptability to online
education among Iranian and German professors, only a minority
benefiting from high-quality internet in both countries, differences in
Iranian and international students' perspectives on video sharing, the
superiority of recommended tools like Zoom over Adobe Connect in
Germany, Germany’s technical and structural advantage over Iran, worse
internet quality in Germany compared to Tehran, the centrality of
innovation in Germany, addressing intercultural and intersocietal issues
in shared experiences, creating international shared experiences through
online platforms, the knowledge parity between Iran and Germany in
tool usage, efforts by Iranian faculties to organize joint educational
programs, and leveraging online platforms to foster international
collaborative experiences.
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- Challenges in using digital tools - Similarities
- Infrastructure issues
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- Cultural and behavioral diversity _ Differences

- Technology efficiency
- Approach to innovation
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- Intercultural opportunities
- Shared learning objectives
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- Potential areas of
collaboration
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Table 3: Type of Participatory Tools Used

Description
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Name of the Tool
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Essential tools for conducting online classes and direct
communication between instructors and students
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LMS systems and collaboration tools that facilitate communication
and content organization
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Tools for increasing student engagement and obtaining feedback,
reducing the gap between in-person and online learning
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Common and supporting tools in Iran for quick and easy
communication between students and instructors
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Video Conferencing Tools
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Learning Management Tools
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osly ol S

Sloyels a1l
Telegram <WhatsApp Ol sl

Messaging Tools

Ol g WS el g, 1) 093 (slaym,0 bsmraslon raubls Ll
€aewd 930 SH L (0,5 oo > )0 (065 45wl oo o] >
(.D.2)

el 5 gy ol & s il 5 Sl slagls -
sl ,Lid g 195l ola! (b jie Sns alox 3l cbas p hjgel ke
Iy s isgel oS glolil 51 (S5 Loyls o lal globiwl 6,8
bl sl ol M a5l n) el canSans L
S35, 5| e o = putdi g 03558 5 423 Sl (5 o sl
595 ple 239381 LT jo 6,50 sliwl (1D.A)K. 5 58> s,
aile (Sts @y diib ) (nl gy 5 B9l slagily -
Slleel )55 2 5 Glgmadls (b3l ige ) gy ik
B b,Ly0 1) vgx SIS el 1 g by coyls ojlal Las
LgLasu,.:yS 3o QL{}?‘*:JB 6L‘°°)"‘3» :J.SQ; )‘I)gl .la.ﬁ)g LgL&b‘_ngj)‘
Sy Glg oo (g2 S g dalol aig )l I g aiinns 588 (o5lre
(I.I.5)<<,o).3 J‘}w 2 |) og\...ud..j)f

5 slbe O & iy ol glojle 9 supoe sla il -
el ,o» eaS Ll o sl )l PR OIS NS - S Sl 56
S aSl S SaS Ll 4y il ged (Toolbar) (s)l5l 4>
€osle gyt Gl lemzils Sy Sl g s,
ol & wog aSS ol by e,8 Al pl (IS elas(l.D.5)
dacsbo s dgue sy 5 b3 Bisel CoinS 1alS oty
SINECIERE o5 S gl &l 5 by, 5o 655k
Sl M g 5 009 3390l 4y (P 0 S Lo Ll o el
aslys yled OMS i it 0,bgo G| pl STl oais )] dgag
(11.1) €04

Adobe Connect) pg, Sul 5 S ool aile olayll oolpl 4o
50 a8 o wassls 1) eolaiwl o e ble,ely o (Skyroom&
5 Sidy opgy oSOk Cupde laabls i ollpl ol
oRuils  oolazl (LMS, Zoom, Yuling, ILAS ) sl wls!Jls!
wwdls bl ol o Glodighalas caizd,S 1,3 oolatwl 0,90
o ol g ledled w90 alie 5,555 eie L (Moodle) Joge»
aiile gle lh 109381 69 €auS oo JSoolw | molejle 5 o i
sl 8] célug ,Sile o (Google Workspace)  yuawlS 59 J565
Sl RalS Sl a5 wiS oo ool 2 1) slewl S i ol 9 @y
e €35 oo D5l (Slgime (giluoslel sl 5lissge O
Sloess slil s s fSan 5 byl (Zoom) psp 1o ol
s Lias b, l5l ol (1.D.6)€.auS o Jugmed |y ligomiils o 6.2554]
sl S el bl s (bjsel lagysld oyt
s B 4 (59,0 gl 5l e (g)l0 0

ol s o ol 1, (oo 4 Ao el -

P S asby bty ey ol glagilly slSly 4 ail ol
F el 00l guaiws aids g iy CJB

5 s ol i ol e 5 5 8 sl il -
Ol 5z 4y (o yiawd EMSin g b5l (gl L e o] oadad wiilo
gmils gl 1eaS lpl e Glewghaslas ol by bl
5 w58l gn G oo Log 5 (ol ooy illas s (59,505 10
(LL1) €S o s yo5 |y (o2Bly S Line g Jolss

Job oSt 5 Job aalS el 5 oSl slagilly -
SgeaS ol Alar nl ol adil ) cal (ol rmalaa 5 Glgomsls
S5k sl gy oo bl (s)l500 5 lgzmials Jladil oSl
o bLI ) 0g 15,5 o LT jo B aigiaslas 5 (Sl
S g WS (g iy Aol las] sliul 358 o0 el plgamils b
ST o glabewd 51 s (S5 (1LD.3)€asls ial8l bLS | o el 5l



Tech. of Edu. J. 19(4): 941-962, Autumn 2025 “ay)

1F2F juoly oF o los )9 .LL?‘L,ﬁ)'}a/—‘_;);L:j‘s.aL: il

& slp bl Jlezms slajlil 5 (2 sl 5 bl -
b Jbezms slaylpl 5l by el siloane 5 2 slagtlls
2 3SE aid ol ol (ppeia 28T 0y yite slaculls
ade ol balnl ) lddls solaul 5 ololiwl 8 sl )l sl
POF e .la:>J.a L)")?‘J L u“.,)w Lg‘).x» wl.bﬁaﬁ.)sém r
lylidle s b I seou wiile 0, ol |y smaz 3 sloo,lew
Breakout ) us] J)J LgL{dex‘ 9 LQ‘SZAAM)-EJ )‘ solazwl 9 )L.uj
slalpl b wilgn |, cogel JSiw o 5D (1D.1) «(Rooms
slong8l 55,0 b Lol (oS o ooliiwl o] 51 oS J> yige bz
[?‘\]<<..>9;:, N E BEWERREN

bt shsp glad o (89S Jelss 5 oSl s -
250 SloFl8 g b ilon SzeS slaos S asile SIS sl s,
Laas ol Lailos S oolaiwl (WS o oS )lie dgutn (sl b geils
oladl B Wl 5 po500 e ) S |y plgzeidlo w650k by
el lusl Glbls )l g WS olis (sLad» (11.1) €pduw p oo oyl 5]
(1LL7) €09y bam 5y (slo WS CotnS dgups ;0 oS Jole

S5 b plobial thas 35 50 5ysl5 5 (SBsel sleoyal, -
—)SB asle ‘S:LEMJ odm‘j(k}fjd)jm) ‘5&5]3 U")}‘J
Oswil> g ygmil> (Think-Pair-Share) (¢ la8S1mil a-caas
Oy Fhe sl des ) [v-] (Johnson and Johnson)
aile glagy) 5l g po S (b i Sl b ) oy ob
Wb Gli8l Jeles B o )57 solazwl Qj—l S p sl g ons; slace
oolaiwl Hlhgmmaily g5lu Jbd gl o ki g co aile ool
(I.D.l)«.‘bb;ks.a

950 p ohliwl: gleslu JLsle g olKasly Slasiy g cole> -
S5 sblnl 0,5 el s ,S oS elkasls Jb g b coles
Cymme by Gigel Colbge byl (8 Sl Slaes
Caly 8 Slaiiy g liag sl ylble 5wl L olRaslon Logd oo
@ bty iigel Coddeer (D) €asS g 1) bas ojgnl
Owoban (L1L3) «ojlo Sy 28 Sy slops oles coas
WOglaie Jluoms sla,lnl sl lobiwl a5 s g9550 (] WS g0 Lol
Ooysel sla il ade gl Sl Glbls )l g BN slaSass
5 shole coler (3 sboo,lee )l Wlos,S colaiwl Las
SRSl CoiS SRl crge g5ite Bisel Slo by, 5l S
RO PR U“")}A—‘ &5_1 U"‘ BL

OPliw] (s > il duwgs g iigel slol ail

S Olsiear bl Gl > anug 5 Cwas el lahse]
uLadJo w00 G&LM:L..M: .Ia>).> UWJ)..\.: Ogufn yo 6..\...15 L}A‘}C
Slailole aidb (ol b b e Lol relae 5 28

lofi] sblio ),V e)8 aio Lol yoolio -

ooy 5 ool s 311, [FES i ol (sblso sisb ool
WS oo Jelos a5 ez B o

EM&UL»J A.O.Ja).a) U”‘ L_‘>J"9| UBM.A ‘5,..4)..*;\) 9 6,!«);&.51.‘0.0." -
s 2 Glol (g iss 5 Gloje é xSk (e g Gloj Sllas]
Ll b vams o |y pdsBllas! o8 Lin Sl 0,8 4 a5 ol
S oSS lej JliBesss Cupae g GloieRed RSOk &
OYlgw 4 g o 13 by gly BB le Jeadlygius s oo
Sladz gridana (1D.3) €l fewly oy Codgame ey lgmisls
(11.7) €ogs a5l ol (s0udS” sblse 5l oyl 4 g9 oSal

5 Oosrsbeled (o) Sap S Akl (nlolbl )l 5 Jelss sl -
AR (o0 U‘M}’ |) Lg)..fdl) 9 u’“")‘h Lgl]’ PHE)IES LQLDU“’S) )l oolawl
g 93 oo Bl s rar g (ol (6 50k &y Jluzms slajll
)5l (P caisS o Jued ) @IS oo ylole 5 (cod Ol )|
S olods oS o ool lag] 5l adde b b gzeiils g oscwn  Lalas
Slegdge ar 39,5 sl i ) Ll 510l 3luoslel (g ilsi o
Olbls )l Juzms sla b (1.D.4)«€. 08 ool Cdllas yg50 b o
SOkl aally g5 5 059 (Popkosle 5 0didn d5e |, (LS
(1.1.3) «ouS oo

Olej ° (29748 re g b)lpliolatdl ggxddyo 5 (659000 -
sl 1 s3] sleanze 5 ook gl iluoslel 5
Iy mbeo Silwoskel los g ol FauieeS b, Soigel BRVEX S
Sblie 51 6y w05 b dnnlio jo cslby 5 olel o paw cobl
(1.D.6) «.celal5ul oyl

Greely 6 pSol be Jlzms slalpl i Sy, 9 (Able bl -
Syga> 42y 5l 5ssd plmiils (S bt p dx L aS (oo oal
S8 byl 4 g 0 bgmails pl Cwas 0 ol €og Loyl
Il b Casms 2ol38l ) b gmiils uaiassleiel g ools als' |,
L aS wis,S SaS (haptic) ey > 4 sl (lgemisls &y o>
5 o) kel eelan gapas (L16)4.05 55 ol gy (el 9 ol
Jolss ¥ s lie sla 5l (sbilye o yosas a5 aos oo olid 4zl
ol @)l 5 ey je rals (Jolsd dgue o Sloj (5 pdyBllas]
S5k dee AR B byl cnl a8 o,
oeiislezel (IR g A slaghy, Cosh plejea s
loouiiS fogu 5 Lasiilyisl :),F 0,9 4l Lol rooldo -

B o Lo, el ol les p 54 bas p hjeel sla il p ade
Tlonds (gummatws a1 )LGP



M. Dousti Zadeh et al.

Qa¥) OlyKan 5 00l ciwso L ydoxo

S5k Cueal & aibn opl oy &by 5L 5 Ak -
bome sl b bl Gl 5 (ow)d loasly i sl )lisle
oy slrasl oS cosl 5l S Lol jaenan o)ls o ST Jlosws
2550 3 1y Lt el (slagsganma b aigh >l,bik a
oryd el aims @) s slib gly caslie o)l le
5505k Ceol 5L g wloads (1905 g iy 5 (598 bjgel b censlie
S 3 SLlSjg0 0 pw)d Sz lr 5 e Al Jeel
(1.D.6) «aigd 5,555k Las

slaaly Gl i Jlizms Glag)lid b oy &elip )55k -
3y Jels Gl sl Jlems slags 5k 5 byl b (oo
slalpl s Jumms slacles uiluS . Cl 3950 a3 5 o5
b,k 4 el st plsiedr (guyd laasly )0 )5
o il ol cyealae g3yl l 5 05 o SaS LSy Lama
5 Jiaoms o lpe Jolds 9 058 ools ki b (g jo 4ol .0
(1.D.6) «.aisl (5,500 slo, 5l 51 oolazuwl

Al oy slaasl rpblinl 5 (B8 S0l slajls bbbl -
Ol 5 uas il Jlosus laswe o Gloliul § (B 5ol slosls
b ol Ggean 0 eald ) ead lepatd xS0l
Ololiwl 5 (ligzedils (roz 9 (63,8 slajls 4 a5 (owys slaasli
o3 el iSie ke (6 b edeS alEl Jele 1) wms ey
€S e | Jlzms lasls 4 (098Eal 5 s pd Sl Wb
(1.D.6)

Wz slagts; g aheb i nliioy® Bl (smlidi s, 59 5 slsi -
=55 xSk g srmesian oo, e sl S0k g )y
S5k & Sl Sy cadeilyy Lol Ggedae g 9ls S e
alisls 63,Sagy S oo plesl |y by 5 ()90 (2i50] 45 (S 5
9295 B 4y Glomtils wign p (e S0k g Sl 5o g
5 55 SRSk e Sugy A e B9t Ay Plw S
S Jlozms slad o 6pSol CoksS e 4 jemecdsn
Adgs D90 pl SKilo ol uolis gaoxe jo (1.D.6) €.oiiS o
oz (5901 b sl gy sloaslr pglis (6,553 5 ()b oS
58 Jizms glafl 5 ailyls glacsslid (ulnsS ol (532 (54!
5 W S5 by el Sl A pups sleasly
Slgmadls 5 plolivl slasls 4 (2957wl 5 Tk silusats
Slogts, Grizmed S (o el 1) (Bjsal slaaslin (il
S 5l sl ysls lsieas emeodsn 5 (oS S RS0k
i Globiwl 0SB 8 g0 cJas 5

ST 5 ol deslio oF L] il

Gigel b b e lacis b g bl o)l dslie & ail ()]
=8 Ak a0 Jols glas il e Glall g ol o b
SN (gaaiwd (6,5 0sdll slaoex 5 ool el

13 T g ol o lobind o ylo ey 09290 IS5 dacaalis -

sadglinul Lol gede caiins dtuz y by 5sel b agzlse

b p aiby; onl i cbisel slaasly gangle; o ksl -
olobaw! sale g gloj slojls @ azgi L L5,:1;)'9,01 slodal p cunlin
Goasl a5 cul cpl oSy o Lol Gaean 5 o)l oS
obliwl Sloy Cusgame (i85 ka0 b g piodllasl Wb ojge]
P00 Glmoy99 o9 (e )] Fhe oS lhe b wisd (b
@lby (LS o glebinl b adl 50,5 5 lanin oo Wb
(1.D.6) €05y 0 50 Ly 5l oty 095 350!

L) ;0 095> caass slajls 4 bl panss 5 28 slojls -
Ogeie Baas g Wilos,S 6 Lal Sl sla il 5 e oS slacs sl
b ool slagiysel Bl 4 5L a5 g ol oadblaal Lol
o D lee d5itr Sl woz slacs,gls 5 ad iy sla )l
‘JL_.:QQ LngJ,J )| JA[S ‘_gﬁfo).gd 6‘)‘3» .)9...45:: U.JLM.:>| .]a:'>).3
‘5..:)540—‘ Lng?ﬁJ.Jj» (|D6)«w| 6)3}‘9 6‘4.9).> GM?U Lngo)Bé
J..».SLSAJ o)L.,.:l 6)5)"‘9 uuygu&s Mjm‘;f:yw Lm)‘]:‘
(L1.1) €an oo auay (Lol OMSie Sl ol o oS

slagiigel ©jgpe p ainby; cplides g 6005 laghigel -
ol gean w3yl aST lobiul 859, ciulby b bas e g Los
(oS g lee L25 n Jie slaghigel &5 3g cpl Sids,
gy L Wlaiils lobivl glad,> ls Axwgs o 1y b o e
Jol5 (oot e 15 sl (55950 (sl lolinl (13 9 (D90
(1.D.3) «.lewss

Gl dawgi 5 Cwazied glagiisel o @l g il -
Syl 6, 50h a4 hles pae (jozmen (xilge b lolinl 1lolinl
cilosgy azlse s5ymeliy and 5 (oBig0l Slyime (gl o
B30 B9l lyoe Byl g (L3550 @lge  ade gedae 1 L]
1) 51 g 9531 e ULl IS 3 me & daiid LI 5550l (slaeld®
Q—l‘ ..\;ly@ 6.?)5 Qlf..\.:.(zsodj‘)l L 6.15‘0 ‘_;La:p,fii .L:.wy ‘5.442.‘
SSils aib ol Lol (pealiae gauges (1D.6) €ons 2l |, ailye
g )5 oate B CwedS e slaiiee] a5 3g allis ol
b pitts BL3 1 5 baoyes ol ot 5 omads «pdydillan] >k
2l was es Gl iisel b e wlse g b plle p alke
L cenlin L;Lmu";)’yJ Bl g Cawyo puiwild (380 (53,400 5
el (60,15 Sl

b o sloaely glbail g (b 5 (6550 4 ailo (]

lib 0jl0 p o0 bas (390l slalanzme g Jlzws slags yslis



Tech. of Edu. J. 19(4): 941-962, Autumn 2025 Qd0)

1F2F juoly oF o los )9 .LL?‘L,ﬁ)'}a/—‘_;);L:j‘s.aL: il

&yt 46 S 0L Cu i sladilels pLw g (Padlet, Moodle <Zoom
S )5 e Jonll wslos 57 pal B JUd (6 0k 5 Jolss i1 (sl
P9l sl b (Ll o (28 Olas iee 4 bgio bl ol S5
shael s addlles ol mls el Slle Slamty 5 Jlesus
5 VY] (Bao)gil 5 [V ] (Hodges et. al) o IS 5 j2la (slaazil
a4 eyt Byo a5 ol aST ass
5 0i9el Silsioily Al tus (6550l CohS ALS aes
Sl bas oy (ajsal Coibge o 0aliS ad Jale ()5 (Ko 8
15 ol 8 818 (s a2l b Lt o pnslie oS 550 550
b ezl polive (D pde g Sy o8 DUSEe b 5905 90 0
Jolse aboz 31 eols 6)l5 JLid 5 ot Ll ) oot i ial S
loaidl o9 Gobial (Slxes (Fogm 8 g ) oS 85 2 F5e
4 25 S 5 gloy Bllasl n, e oy (hjsel a5 wsls ol
Pt &5 lodady 19800 e 05501 28l g Slyladl gl el
S50 [V¥] (Bozkurt and Sharma) Lo,lis 9 &85 30 Slalllae [ 50
Siisel s a8 cel o JSle il cnl ol 43,5 15 oLl
wioils a8 el (Gloduzmy (GELE, 5 (Able slul a2y (g5l
Lol Gligzeiils g ool pl; Caedls 4y az g 5 j9ome Ll (65,50,
SzsS sleog S b ookl Gozmen ola Sl vl (om0
Sya 3 e LSS Juped (lyiedy She Slusl bl g 2o
Sld > drngi @l pulaly cSud olulid bad iy )05 &5
2 oS else 5l (S ed lagisel Gayb 5l ol
oo ,yg0 a5 wsls lis eassl ol Jluzos Sbjgel cuiS ol )|
laaid; b sl 5 (aass (gos 26 o 50 5l ()l o (5550
J= 2 &S e s eonls sladky (Hhb nlply el ale
Ot el p USG5 5558 i)l 55 pes L gy e 05 (aBly Jilns
[V¥] (Garrison and Anderson) O3yl g g )5 B0 by ases
S53 S T3l S 2 45 Sl e € B0l 5lS Enaler 550
Sl ST Jliows slalad o iisel sloc o yoiums dawss g
Jos 5 Jos 1 (e 5555k S 5 slabisel wosz stz cal 53
oS i)l sln Gl sleadlie plpea Bl Sla s
(9 g Anwgd) pom Al Jlow 090 oo Sleriny plalial glad >
WJlazms 4 st Ghjeel 51108 a5 cole KT 50 ((wyo dabip
ol ol ooy sloasly Jlslo 5 abeds o 2yl prkies
Db 85l g ss,slid bl gy slaasl p aS wsls ol
L @bty yo Sllasl 5 lgime (g5logasd «jgmecisn 5ok
S [Yol(Laurillard) s b o) lalllas (bl ;s o ol 5505 000
&lg 5o 0l 13 «ail gl glalaos 10 (Lbjgel (bl s
ALy o (6 S s B ot syl (ISl polsS 8 o 6,k
Ceo o 55)SS iz 0 S 18 e (Lhis0] (55 50 S5 Aoy
CrSISs 4y a0 o8l 1) (il 5 sypax higel Gedls
Ol dlie oled o 3gboe e bigy g She (55 650k

) 5 e e la Al 1525 55 8 45 5 o ol
Sl slecolem 4 5l 5 (5,0k8 b plobiwl (6,550 (ol
PN pilne 1 109 Edu Sl by la, 9 L disg axlse
30,2 50 Sloliwl (1.D.4) €og ylw yoe (sgu 5l (g5l Jled gl (s0b;
i gl SaedlST 5 sl slocglam o5 aiibls ledl ,5aS
sl 559y a3 G50l Cudbya g

2555 99 Ol (Gl n g LS ((Kim B laglis Hacslis -
Jalos LB Lol ypeie ol el o091 )58 b ol ol
(il aile) (8 lacalo s oS 5 oluly Ll o o5 0
pRuily Koler 5 35 jaie Zopae 4 Lo Lol ol o0y i
i 4 i boSlen) Ges Glpl je g cal oad ol
Pz Jlazws b lnl b I 5o loliwl & )lee g iils Ll s_xA'I‘SA
ST jo a8 e il ey 9 (Il 5 (5 ,9lid 8,L,00 Lol 00y
B ohlil 5l SR LI o Lo oyl 5 Gl g i
|y s ey el 53 ol 5 LnolSiils (lng, 5B (115)<.55;
Caslagn B 5 olilen 5958 plalae iS5 i
(1.D.2)

Jobs sl gy Qg oz S0l s Sam 5l (sloojs -
e slag)Son G5k 5l 03933l 5550 ol g (Hhelli Slo s
b oS cl G5l (Sl ol gade el 2855 1 8 azgi 050
4 $lgi oo Dl Jols g (Sap paiz slaojgn S fide (slao,g
b Gigel j (a5 S5 508 90 50 g lasyy Sigel hensgs
e slagKen Gl g (Mollin Slopzs Jobs ln (e
Sojsn 5§ St sbroygs by (1LL1) €l 05,5 oal)
(Lulen) €S obul oYL 80938l 05, Wiy oo Simjduis
1S e e oS el Sl ol cpelie gotzgen
s Sl slacales 4 5l g bas o5 b bl 6,550
Olpl e a8 culyl Sl lacglss § ol ,9i5 90 o 40 lacals
o3l LIS o olobial it & lge s Liils Lol dacilu 5 cindd
4 bl s 5o glacsloy) ool )0 5 wijdie p Jleams
lojp> ol 35 faz LS solinul 5 (55155 sl 35 peke o e
soyss (b (Mallim Sl Jols n j5a8 90 (5,500
slaaS 5 aib (nl el S ete (Sanpaiz laojyn 5 S i
EENCERTRNE R SNt SNTPER et
CoiS Sli)) sl b isel sloces 5l ol )Sen 5

g 00 o ggﬁfol.ljw)q:

.‘.='

ool &y &y a5 wms o lid ol st sleasl
axly 58 Lis slaylnl 5l eslinal o Gldl 5 ol gbaolSiils
5 S hjgel (1B olal 5l &S cal samaiz sla Sazn
e sl il a5 el KT bosls Julow 1 iy oo 36 Sl
‘WhatsApp Mentimeter) cJoy ¢ Joge ¢pg) ¢ e (shim el diile



M. Dousti Zadeh et al.

6%) OlyKan 5 00l ciwso L ydoxo

ol 5o 1 03 g auals auST oIl 5l solitul jo 595 sbaelos
Cuall Comedl o paidly pl ol oo )l lobiwl 5l 5 aie;
5 olnl sleellasls le Sl Jobs 5 Hllom slags S
Luld sein 4 Wlg oo s, Ken cpl aST> w)ls oST oL
Jlezms slajls b clite (o3 sloasliy (>ib g bas o po5
ololiwl yoitas (5300 Coradl pr pol> Eagh ol 50 0iS SKaS
oSt Jlumms slalpl 5l oslinal 5 28 slac o die) ;o ofsd
o)Ll 4 gy opl a8 oS slaacs o Bege jl (o Lol o ls
b lesen ssbar @dly o ool (p3jsel (ngh slasls 5 Sl
9 6_'>|)Jo 4 ‘.Ia}ﬁ sllose 9 JL..:.’;L:.) Lng)')"‘ )l oolaw! u..;bs‘
G572 Sl I b Blkail Gl (oys laaslin pglae 6,5550
9 S sld 4 s a5 09l >k laigSay b gw o sl
sl o 1) fbbisl 5 (B ,F0b slajls oSl was &l
Sl & wtlgi oo ploadlyy iz WS 00yl Sl 5 oS S
Lo ysld 3l eoliil g j5mmnefs (555l wile wlyslss slas o,
e Jlab g S0l 5 alis o iy Jolsd a4y a5 aily s
Bl LolKuily (yuioren Wb arwg 5 (6,5050 peiaw jobas Wb
o ailgty obial b oS qald 1) b b s le> ol sl
(IS sl a5 Jes Boge by (owyd slaaaln 2ty (Al
5 Sk dgetp 9 w3l by (Bjsel anTS s gyt lagtlly
Slgeas HledT aiz o058 oS Las y slao,g0 40 e 5 sy il
G (6 a8yl &l L8 glacslo ) sl)ls adlianng joiS S
2o s by ) b Sty gl 5 Gliles
po @‘LJI Sl 8l i ‘5&)‘3&1 Jlezus sla,lnl 5l solasuwl
WCoynl it CudS ozed IMie b Jlpl globisl asles
ilosgs axlge gludl Jolss sl jo (g)lgd0 g o3 SBL Slosay
Syl 5l 6o j0 Cudbge AT wms e lis badl )
Sgaze (5y5k8 iy b el dawy 4 Byo 1,508 Lis
bl dgue wiile Sloslo 5 (5,55« (Samyd false asly s
S5 slo @bl bl i )5 Slity Slesd &l eds ot
lo )t 5l eslitl Sim b (giluansales § (objgel Slo sz Jols (s
Silre 90l (i3l 5 LS 50 (6 eniS e GMB s
b aslys oo ol aiile arwgs Jb jo glo,giS S ool ply gl
Glos,5ld 5l (65T 0 0 (shin) yo 1) 095 Alols dadlie )l 4y g5
5,5 dxgi Wb uizres aipd ialS aidliarwgd slo,guS L ‘5;;3)"9&1

b |y el (5o s ooy (o550l b ()55l Al o 50 585 50
scsles g9 g 8 Glcslo ) maw )0 soee Solay ailos S
s‘j’}%"T S g 60,8 Cods (blas jo Ll sl cvsline Sbejle
frwg 4 Cool (] 51 Sl oail opl 0g gatesp Slpl ool
Sl i 30rm gl b aSly il jold sloayoy B yoa Las y 5jga
ool e bl ) 0 o0 Sgm Sle g (e sloas o Jules 5l as
gs‘“’)?"—‘ J).,_.M.A 6&0)50 g5>|)b 9 Lg).:f.)l.: lel.n.”u_\.: slasl
J.)L..: UP L ).35.4 Gélf ..\Jl}:Lsn uLA.I" 9 ulJJ] 6&0&0‘0 L)L'A

5l Sz ol 5o ailsly S0l sy 5 Gl

Oledre soliinl (Kol 5ol8Tly 4 ailulid)luay g cpl mlbs
P Gapa> g b3y ol o 15eS e oyl 5l ST ol
el gloasl s ol Glsb g aslo,s ldl g ol sbeollails
SloaS sl 03,57 gy 1) (owpd sryaebin 9 B sl s
3edbuzus la,lpl asm ol las S e felae 5 oozl Sl
ebex, Zoom, Google ) Jogo ¢ sl S 59 J565 ¢p9) ( uSg alox
ot (5l Gloo S jsbay ,9iS g5 2 ,0 (Workspace,Moodle
b5l ool oslad, IS Jas 1y h5ge] CotS Sgags 5 (oD D Lelas
S5 )| oS50l sl fgr Capoe pemer 2laShs b
Jlezms 050l slalazme 1o G056l a0l )l s
Gusly 5 SO gl wile olaylil 58 olpl jo leads aus
$lp ezl sl o ,4(Adobe Connect, WhatsApp)

ol sl ags eolatul ol ol b Laslas 3 18 oolaul Loy e y05
b s gl 5 O (el 039y ol jor ol il L a5l
&0y 3l @le ol nl 5o ehgar da il (B 53T, L 5 i ]
3905 3l ylobiwl B el odle Lol onls bag yolid ol 5 JulS
Lsy slolon 3 (5ol 385 ) (Slsbo 5 oy Jols
9 mlbe g nlex o lals 050 K0 (gow jl Laslos S slal
OO PN S SO 1 PSRN SUUEIC SO PN C R W I8
i)l g Cewnsirad slabisel 4 ols las gy iy (l o
902 s lalnl 5l 5o salital (sl plolivl (22 lacs oo
2 lyme bolyon (paasd o oS5 (hisel slroygs ol
2 ol o Sles 3 4 Wlgi oo wolinl 5, Glajls b Ly g
laazil o Lall 5 ol Ghee daglio ) oS SaS Ly sladas
Mo oz 3l spolie slo Wl b ,0iS gy a5 ol lis
ol Ll wlaxlge sox o sbd b )55l 5 5l
Sl (ool slacoler diey 5 ohgar wsilsle 5 (Somj
Colom 3l 5 Slall lobiwl el anslds obwl &y o0 5 Selaze
ol ol e a5 Wo S Jlebl 5 arals aST beolfisls 35 e



Tech. of Edu. J. 19(4): 941-962, Autumn 2025

QoY)

1F2F juoly oF o los )9 »qu.uﬁ)'}a/"_;jjw‘s.ol: il

oy Al (e iz 2o ¢S giie (SFLECerer sl pite
5 638 sboslss 5l 6538 Glagsl b oS plowl o8l g5
AT IV -SRI L_,’_>L..;L....; Jlezms sla,lpl 5l eolawl o L;iLa)'l..,;
HES 5 plgmmidls oBas cwyp 4 wiilyi oo e sl gl
gl Jole bty (jgel &ya sl anguss Sy Bl plolinl
!y (Meta-synthesis) 2.5 ol 3 slos Sig, 5l 0gud oo Slganinn
5 Oy olad b 555 aslizul saste lollas slaazsly by 3uils
el copl pogdle 05 HISaT S Lt sla,lil 5l soliiul 5 Gase
el ol & 8 o oS i 5 S Sl
20 isel slacs sl jloslinul cudbse 3o Jlojls 5 (Sin b
(Silre gel S S ] sl 55 S SeeS Dglie slacdly
5 Al (g Goged drwgi g ow)p 4 Al ge oais] Olallas
izl (Sl sl a4 a5 plafags ofga tijlo b 2L)
s 0 9 05 4z g lagl v obs,l s Jluzms slalnl o3l
Slapsesl jo (chisel clae g s Gliel p S3e slagSl aas
S rSore ey (nl o alisly sl 5l (S aiis s
5 b)) Covo SRl (B e 1ol sl esman Shge
Slozss 5 S an el anlyn a5 cesl ol Sgjle ol
1y 4,58 ) lae (sl 5l oolinl 5 Loty (S0l 2 (e (o34
5 kS WsSa o5 wins Gl atlye e ol AL Cusis
5 Sopa> sl b Wlgiee silre slaoly)l s pdypslezs
el edgpe Sl 5B y0 a8 Jluzms (igel B oS gl g8

AL ST BB 58 (2o Sk g ksl S

s
Conclusion

ML oyledl slacil> gbline 48 ohga g Conas LS bl
(3,05 90 aidlanngi (Lo )3iS 53 Clulpd i slive 5 Bpo
SFLons g o Ll (Ml e 38,55k bl oSl
o Seeglie (logh (nl e slCadgaze St 3l S
sloay 2 as” ol,8l 05y 9a0 09 lazlas jo 1l g0 2y ol
G S hles il gilxe u:‘)'sﬁ" 50,0 golasl olSaus 3o
I, osls 6)51@-‘.’ Al el cpl sl o plas oS lie sl
S olx Sl i omized Sl Pogazma |y hagh dxelr 5 5 ledo
B A 2 jeim oS sadplasislo b loliwl b auslas 5l (g 58 g
s oad ik o witdlas silme 5 (5y9i> Ghisel £33 55 8 50
Gykd oo sloas> p (bl jsbas o] sleolSaus 54 (SKee
S dp ol baslas anld pl nos38l all S ke
O o] hass 5 sl Job 4 celo wiz 5l o bbaslas
Lg)‘&fofjc\)m‘ .e;‘_,’,c gy fL& Slgiome dxan Ve )'1‘)2.:.‘»05
YU cds g0k loy Bae dinjls (glod il x> iz 5l rools
Sloosz ez 5 Sloj Cosgazme 4 azgi Loy 35U Siagh 50
SRS 09 5l G @l S LS 5l (stegh dgame g patie

WS (g lboes

39,9 l.: ‘SQJLM.A Sldlao a5 JH‘SA QLQ.,_H..H.: o..\_,..:—| s_:LM.?u 5 6‘))

Quaity
Better Educational Content Management, Enhancing Colaboration
and Communication

Professionsl Development Traiing, Speciaized and Biended Courses
Strengthening intemationsl Colaboration

Webex, Zoom, Googe Workspace, Mosde e
Adobe Connect, WhatsApp. 5 S

aSylta
2

S 3l glaylil gblpe
Benefit of Paricipatory Tooks

@iy
Toos

Jepanrm s S5 e S
Sl S el

M gl i spegy S Sl g
eyl e 3 5,500 5 Sl e g Cppete

Sogax g s higel 0 | 5ES i sla,lil 5l eolatal golSTg 1) JSCi
Fig. 1: Exploring the Use of Participatory Tools in Online and In-Person Education



M. Dousti Zadeh et al.

QoA) OlyKas g 00/j Awgod Lo oo

[5] Zheng YN, editor. Technological empowerment: the
internet, state, and society in China. Stanford: Stanford
University Press; 2022.

[6] Johnson DG, Wetmore JM, editors. Technology and society:
building our sociotechnical future. Cambridge: MIT Press; 2021.

[7] Nurieva G, Garaeva L. Zoom-based distance learning of
English as a foreign language. J Res Appl Linguist. 2020;11:439-
48. https://doi.org/10.22055/RALS.2020.16344

[8] Jaggars SS. Choosing between online and face-to-face
courses: community college student voices. Am J Distance Educ.
2014;28(1):27-38.
https://doi.org/10.1080/08923647.2014.867697

[9] King A, Prior H, Jones CW. Exploring teachers’ and pupils’
behavior in online and face-to-face instrumental lessons. Music
Educ Res. 2019;21(2):197-209.
https://doi.org/10.1080/14613808.2019.1585791

[10] Stevens GJ, Bienz T, Wali N, Condie J, Schismenos S. Online
university education is the new normal: but is face-to-face
better? Interact Technol Smart Educ. 2021;18(3):278-97.
https://doi.org/10.1108/ITSE-08-2020-018

[11] Vassilieva V, Drugov A. Integrative use of “Techno-R”
remedial technology and gaming technology in teaching foreign
language listening. J Res Appl Linguist. 2019;10:463-72.
https://doi.org/10.22055/RALS.2019.15030

[12] Hari A, Nardon L, Zhang H. A transnational lens into
international student experiences of the COVID-19 pandemic.
Glob Netw. 2023;23(1):14-30.
https://doi.org/10.1111/glob.12332

[13] Traxler J, Barcena E, Andujar A, Jalilifar A, Mashhadi A.
Introduction: Teaching languages in times of social and
technological change and divide. J Res Appl Linguist.
2023;14(2):3-6. https://doi.org/10.22055/rals.2023.18722

[14] Okagbue EF, Ezeachikulo UP, Nchekwubemchukwu IS,
Chidiebere IE, Kosiso O, Ouattaraa CAT, et al. The effects of
COVID-19 pandemic on the education system in Nigeria: The
role of competency-based education. Int J Educ Res Open.
2023;4:100219. https://doi.org/10.1016/j.ijedro.2022.100219

[15] Romero-Hall E, Jaramillo Cherrez N. Teaching in times of
disruption: Faculty digital literacy in higher education during the
COVID-19 pandemic. Innov Educ Teach Int. 2023;60(2):152-62.

https://doi.org/10.1080/14703297.2022.2030782

[16] Sithole A, Mupinga DM, Kibirige JS, Manyanga F, Bucklein
BK. Expectations, challenges and suggestions for faculty
teaching online courses in higher education. Int J Online
Pedagog Course Des. 2019;9(1):62-77.
https://doi.org/10.4018/1JOPCD.2019010105

[17] Davis NL, Gough M, Taylor LL. Online teaching: advantages,
obstacles, and tools for getting it right. J Teach Travel Tour.
2019;19(3):256-63.
https://doi.org/10.1080/15313220.2019.1612313

5 bl 0B 5 v oo oanl slagiagsy ol 2 edle
pole Syl5s 50 ehast (O s jo (bisel (53l slasSl
5 basly Sod g cins bli (oashlS e b sigd 35 jaie
5 Lie ol 5 o3lme ispel 835> 50 oMl clocenli
b p lowb g sbl (ol saze (b 5 (5L 090 (o
4 wlgee blpl gl (8ly OlR)l5 5 plolivl sata; o)l
9 loolisls LS’é‘j ‘_;Lm)‘l.g L )J‘}a.b.uc 6‘4&»)5:; LngA.nbﬁ (_g)..fJiu

Ded i G LS8

RLL S SSWEPL LA g1 b

bolil _S565a ooy Slsie b 53l Ligms ecs 250 Al 5l allie
Soga g b g0 50 158 Liw ol 51 ST (b Gledaa
Belyr 298 (sl LSy (g colell s olnl sloelStils 5o
Lo yoeme 1180 BT ol ous ], 5einl € 3 slosli i g (ow)yo
Sl QR j3dg 255 GBI g Lasaly sbil lgieay 0l fmgo
deme GBI il g)en jlie ol lgea LT o
osls oS Judows jo golax Cpwdasme 1S GBI g el 1>

LS (5 Sa 5SS

e'é)u\é 9 M"‘ y

Ol 5 b slatmlan 1o oaiiS S b ol _solas 5l larass
s 9 olblb adle ¢yl a5 slaolSails ylabiwl 5l o5 g4 oyledT 4
oS o S8 liaied)l g ) Kan Jbleay o Sl

&8l (e

€zl oaid o By si lawgl a8l o )lad 455 ua?

»T.og@b.o

[1] 1. Talmo T, Sapountzi M, Dafoulas G, Valenti A. Collaborative
learning using technological tools: A framework for the future.
In: Zaphiris P, loannou A, editors. Learning and collaboration
technologies. Designing the learner and teacher experience.
Lecture Notes in Computer Science, vol 13328. Cham,
Switzerland: Springer; 2022. p. 478-496.
doi:10.1007/978-3-031-05657-4_34

[2] Kock N, Nosek JT. Expanding the boundaries of e-
collaboration. IEEE Trans Prof Commun. 2005;48(4):295-306.

[3] llkowski AB, Nawarecki E, Duda A. Peer-to-peer: An enabling
technology for next-generation e-learning. In Proc Int Conf on
Education and New Learning Technologies (EDULEARN).
Madrid, Spain: IATED; 2006.

[4] Katz L, Rezaei AR. The potential of modern telelearning tools
for collaborative learning. Can J Commun. 1999;24(3):341-360.


doi:10.1007/978-3-031-05657-4_34
doi:10.1007/978-3-031-05657-4_34
doi:10.1007/978-3-031-05657-4_34
doi:10.1007/978-3-031-05657-4_34
doi:10.1007/978-3-031-05657-4_34
doi:10.1007/978-3-031-05657-4_34
https://doi.org/10.22055/RALS.2020.16344
https://doi.org/10.22055/RALS.2020.16344
https://doi.org/10.22055/RALS.2020.16344
https://doi.org/10.22055/RALS.2020.16344
https://doi.org/10.1080/08923647.2014.867697
https://doi.org/10.1080/08923647.2014.867697
https://doi.org/10.1080/08923647.2014.867697
https://doi.org/10.1080/08923647.2014.867697
https://doi.org/10.1080/14613808.2019.1585791
https://doi.org/10.1080/14613808.2019.1585791
https://doi.org/10.1080/14613808.2019.1585791
https://doi.org/10.1080/14613808.2019.1585791
https://doi.org/10.1108/ITSE-08-2020-018
https://doi.org/10.1108/ITSE-08-2020-018
https://doi.org/10.1108/ITSE-08-2020-018
https://doi.org/10.1108/ITSE-08-2020-018
https://doi.org/10.22055/RALS.2019.15030
https://doi.org/10.22055/RALS.2019.15030
https://doi.org/10.22055/RALS.2019.15030
https://doi.org/10.22055/RALS.2019.15030
https://doi.org/10.1111/glob.12332
https://doi.org/10.1111/glob.12332
https://doi.org/10.1111/glob.12332
https://doi.org/10.1111/glob.12332
https://doi.org/10.22055/rals.2023.18722
https://doi.org/10.22055/rals.2023.18722
https://doi.org/10.22055/rals.2023.18722
https://doi.org/10.22055/rals.2023.18722
https://doi.org/10.22055/rals.2023.18722
https://doi.org/10.1016/j.ijedro.2022.100219
https://doi.org/10.1016/j.ijedro.2022.100219
https://doi.org/10.1016/j.ijedro.2022.100219
https://doi.org/10.1016/j.ijedro.2022.100219
https://doi.org/10.1016/j.ijedro.2022.100219
https://doi.org/10.1016/j.ijedro.2022.100219
https://doi.org/10.1080/14703297.2022.2030782
https://doi.org/10.1080/14703297.2022.2030782
https://doi.org/10.1080/14703297.2022.2030782
https://doi.org/10.1080/14703297.2022.2030782
https://doi.org/10.4018/IJOPCD.2019010105
https://doi.org/10.4018/IJOPCD.2019010105
https://doi.org/10.4018/IJOPCD.2019010105
https://doi.org/10.4018/IJOPCD.2019010105
https://doi.org/10.4018/IJOPCD.2019010105
https://doi.org/10.1080/15313220.2019.1612313
https://doi.org/10.1080/15313220.2019.1612313
https://doi.org/10.1080/15313220.2019.1612313
https://doi.org/10.1080/15313220.2019.1612313

Tech. of Edu. J. 19(4): 941-962, Autumn 2025 (169)

VFoF jualy oF o ylodis )9 als oy jg0f (6)9liS ale dy it

technological pedagogical content knowledge: A quantitative
comparative study. J Res Appl Linguist. 2023;14(2):161-72.
doi:10.22055/RALS.2023.44207.3100

[31] Monjezi M, Mashhadi A, Maniati M. COVID-19: Is it time
you made the CALL. Comput Assist Lang Learn Electron J. 2021;
22(2):56-72.

[32] Wang Y, Liu X, Zhang Z. An overview of e-learning in China:
History, challenges, and opportunities. Res Comp Int Educ.
2018;13(1):195-210. doi:10.1177/1745499918763421

[33] Monasori Khosroyeh, Iragieh, Barzgar, Mahdizadeh, Jahid.
Challenges and harms of virtual education in universities during
the COVID-19 pandemic. Educ Tech. 2022;16(4):805-18. [In
Persian]

[34] Akbari E, Yazdinejad T, Nazari R, Tatari M. Investigating
Teachers' Perceptions During the Covid-19 Pandemic: E-
learning, Blended Learning, or Face-to-Face? Technol Educ
J.(TEJ). 2024,18(3):671-82.

[35] Alea LA, Fabrea MF, Roldan RDA, Farooqi AZ. Teachers’
COVID-19 awareness, distance learning education experiences
and perceptions towards institutional readiness and challenges.
Int J Learn  Teach Educ Res.2020;19(6):127-44.
doi:10.26803/ijlter.19.6.8

[36] Basilaia G, Kvavadze D. Transition to online education in
schools during a SARS-CoV-2 Coronavirus (COVID-19) pandemic
in Georgia. Pedagog Res. 2020;5(4):1-9.

doi:10.29333/pr/7937

[37] Ferri F, Grifoni P, Guzzo T. Online learning and emergency
remote teaching: Opportunities and challenges in emergency
situations. Societies. 2020;10(4):86-100.
doi:10.3390/50c10040086

[38] Hebebci MT, Bertiz Y, Alan S. Investigation of views of
students and teachers on distance education practices during
the Coronavirus (COVID-19) Pandemic. Int J Technol Educ Sci.
2020;4(4):267-82.

[39] Link S. Teaching German in the post-pandemic era and the
benefits of using technological tools: Examples of project-based
learning. Die Unterrichtspraxis. 2023;56(1):45-60.

[40] Gilakjani AP. A Study on the Impact of Using Multimedia to
Improve the Quality of English Language Teaching. Journal of
Language Teaching and Research. 2012;3:1208-1215.

[41] Gironkina OA, Medvedeva NA, Sokolova EE. The Role of
Digital Technologies in Distance Learning. Open Educ.
2023;27(2):45-53.

[42] Samani E, Bagheripour R, Noordin N. Effect of a Course on
Educational Tools on Students’ Attitude and Digital Literacy
skills. Int J Educ Technol Learn. 2021;11(1):1-12.

[43] Can Y, Bardakci S. Teachers’ opinions on (urgent) distance
education activities during the pandemic period. Adv Mob Learn
Educ Res. 2022;2(2):351-374.
doi:10.25082/AMLER.2022.02.005

[18] Swan JG. The challenges of online learning: Supporting and
engaging the isolated learner. J Learn Des. 2017;10(1):20-30.
https://doi.org/10.5204/jld.v9i3.293

[19] Simamora RM. The challenges of online learning during the
COVID-19 pandemic: An essay analysis of performing arts
education students. Stud Learn Teach. 2020;1(2):86-103.
https://doi.org/10.46627/silet.v1i2.38

[20] Sadeghi M. A shift from classroom to distance learning:
Advantages and limitations. Int J Res Engl Educ. 2019;4(1):80-8.
https://doi.org/10.29252/ijree.4.1.80

[21] Dung DTH. The advantages and disadvantages of virtual
learning. IOSR J Res Method Educ. 2020;10(3):45-8.
https://doi.org/10.9790/7388-1003054548

[22] Liguori E, Winkler C. From offline to online: Challenges and
opportunities for entrepreneurship education following the
COVID-19 pandemic. Entrep Educ Pedagog. 2020;3(4):346-51.
https://doi.org/10.1177/2515127420916738

[23] Greenhow C, Graham CR, Koehler MJ. Foundations of
online learning: Challenges and opportunities. Educ Psychol.
2022;57(3):131-47.
https://doi.org/10.1080/00461520.2022.2090364

[24] Mashhadi A, Hussein MA, Fahad AK. Mobile learning for
teacher professional development: An empirical assessment of
an extended technology acceptance model. Porta Linguarum
Rev Interuniv Didact Leng Extr. 2023;39:349-69.
https://doi.org/10.30827/portalin.vi2023¢c.29658

[25] Moser KM, Wei T, Brenner D. Remote teaching during
COVID-19: Implications from a national survey of language
educators. System. 2020;95:102431.
https://doi.org/10.1016/j.system.2020.102431

[26] Besser A, Flett GL, Hill VZ. Adaptability to a sudden
transition to online learning during the COVID-19 pandemic:
Understanding the challenges for students. Scholarsh Teach
Learn Psychol. 2022;8(2):85-105. doi:10.1037/stl0000198

[27] Garg S, Aggarwal D, Upadhyay SK, Kumar G, Singh G. Effect
of COVID-19 on school education system: Challenges and
opportunities to adopt online teaching and learning. Humanit
Soc Sci Rev. 2020;8(6):10-7.
do0i:10.18510/hssr.2020.862

[28] Khatoony S, Nezhadmehr M. EFL teachers’ challenges in
integration of technology for online classrooms during
Coronavirus (COVID-19) pandemic in Iran. AJELP: Asian J Engl
Lang Pedagog. 2020;8(2):89-104.
doi:10.37134/ajelp.vol8.sp.1.2020

[29] Maatuk AM, Elberkawi EK, Aljawarneh S, Rashaideh H,
Alharbi H. The COVID-19 pandemic and E-learning: challenges
and opportunities from the perspective of students and
instructors. J Comput High Educ. 2022;34(1):21-38.
doi:10.1007/s12528-021-09274-2

[30] Momenanzadeh M, Mashhadi A, Gooniband Shooshtari Z,
Arus-Hita J. English as a foreign language preservice teachers’


https://doi.org/10.5204/jld.v9i3.293
https://doi.org/10.5204/jld.v9i3.293
https://doi.org/10.5204/jld.v9i3.293
https://doi.org/10.46627/silet.v1i2.38
https://doi.org/10.46627/silet.v1i2.38
https://doi.org/10.46627/silet.v1i2.38
https://doi.org/10.46627/silet.v1i2.38
https://doi.org/10.29252/ijree.4.1.80
https://doi.org/10.29252/ijree.4.1.80
https://doi.org/10.29252/ijree.4.1.80
https://doi.org/10.9790/7388-1003054548
https://doi.org/10.9790/7388-1003054548
https://doi.org/10.9790/7388-1003054548
https://doi.org/10.1177/2515127420916738
https://doi.org/10.1177/2515127420916738
https://doi.org/10.1177/2515127420916738
https://doi.org/10.1177/2515127420916738
https://doi.org/10.1080/00461520.2022.2090364
https://doi.org/10.1080/00461520.2022.2090364
https://doi.org/10.1080/00461520.2022.2090364
https://doi.org/10.1080/00461520.2022.2090364
https://doi.org/10.30827/portalin.vi2023c.29658
https://doi.org/10.30827/portalin.vi2023c.29658
https://doi.org/10.30827/portalin.vi2023c.29658
https://doi.org/10.30827/portalin.vi2023c.29658
https://doi.org/10.30827/portalin.vi2023c.29658
https://doi.org/10.1016/j.system.2020.102431
https://doi.org/10.1016/j.system.2020.102431
https://doi.org/10.1016/j.system.2020.102431
https://doi.org/10.1016/j.system.2020.102431
doi:10.1037/stl0000198
doi:10.1037/stl0000198
doi:10.1037/stl0000198
doi:10.1037/stl0000198
doi:10.18510/hssr.2020.862
doi:10.18510/hssr.2020.862
doi:10.18510/hssr.2020.862
doi:10.18510/hssr.2020.862
doi:10.37134/ajelp.vol8.sp.1.2020
doi:10.37134/ajelp.vol8.sp.1.2020
doi:10.37134/ajelp.vol8.sp.1.2020
doi:10.37134/ajelp.vol8.sp.1.2020
doi:10.1007/s12528-021-09274-2
doi:10.1007/s12528-021-09274-2
doi:10.1007/s12528-021-09274-2
doi:10.1007/s12528-021-09274-2
doi:10.22055/RALS.2023.44207.3100
doi:10.22055/RALS.2023.44207.3100
doi:10.22055/RALS.2023.44207.3100
doi:10.22055/RALS.2023.44207.3100
doi:10.1177/1745499918763421
doi:10.1177/1745499918763421
doi:10.1177/1745499918763421
doi:10.26803/ijlter.19.6.8
doi:10.26803/ijlter.19.6.8
doi:10.26803/ijlter.19.6.8
doi:10.26803/ijlter.19.6.8
doi:10.29333/pr/7937
doi:10.29333/pr/7937
doi:10.29333/pr/7937
doi:10.3390/soc10040086
doi:10.3390/soc10040086
doi:10.3390/soc10040086
doi:10.25082/AMLER.2022.02.005
doi:10.25082/AMLER.2022.02.005
doi:10.25082/AMLER.2022.02.005

M. Dousti Zadeh et al.

“@%+) Ol Kas g 00/j Zwgo Lé oo

[55] Mayer RE. The past, present, and future of the cognitive
theory of multimedia learning. Educ Psychol Rev.2024;36(1):8.

[56] Siemens G. Elearnspace. Connectivism: A learning theory
for the digital age. Int J Instr Technol Distance
Learn.2005;2(1):3-10.

[57] Koca C. Waldorf approach in all aspects. Acad J Educ Sci.
2022;6(1):37-43.

[58] Gardner H, Hatch T. Educational implications of the theory
of multiple intelligences. Educ Res. 1989;18(8):4-10.
doi:10.3102/0013189X018008004

[59] Adnan M, Anwar K. Online learning amid the COVID-19
pandemic: Students’ perspectives. J Pedagog Sociol Psychol.
2020;2(1):45-51. doi:10.33902/JPSP.2020261309

[60] Al-Obaydi LH, Pikhart M, Shakki F. Digital gaming as a
panacea for incidental L2 acquisition in an EFL context. Appl Res
Engl Lang. 2023;12(1):73-94.
doi:10.22108/are.2022.135344.2001

[61] Escobar PS, Morrison A. Online teaching placement during
the COVID-19 pandemic in Chile: Challenges and opportunities.
Eur J Teach Educ. 2020;43(4):587-607.
doi:10.1080/02619768.2020.1820981

[62] Stone C. Online learning in Australian higher education:
Opportunities, challenges and transformations. Stud Success.
2019;10(2):1-11.

[63] Abbasi F, Hejazi E, Hakimzade R. Lived experience of
elementary school teachers about the opportunities and
challenges of teaching in the educational network of students
(SHAD): A phenomenological study. Teach Engl Second Lang.
2020;8(3):1-24.

[64] Derakhshan A. Emergence distance education (EDE) role in
the learning of English language skills during COVID-19
pandemic. Teach Engl Second Lang. 2021;40(3):41-82.

[65] Hajizadeh A, Azizi G, Keyhan G. Analyzing the opportunities
and challenges of e-learning in the Corona era: An approach to
the development of e-learning in the post-Corona. Res Teach.
2021;9(1):174-204.

[66] Shafiei Sarvestani M, Mohammadi M, Afshin J, Raeisy L.
Students’ experiences of e-learning challenges: A
phenomenological study. Interdiscip J Virtual Learn Med Sci.
2019;10(3):1-10.

[67] Colaizzi P. Psychological research as the phenomenologist
views it. In: Vale RS, King M, editors. Existential-
phenomenological alternatives for psychology. Oxford
University Press; 1978. p. 48-71.

[68] Guba EG, Lincoln YS. Competing paradigms in qualitative
research. In: Denzin NK, Lincoln YS, editors. Handbook of
qualitative research. Sage Publications; 1994. p. 105-17.

[44] Lavidas K, Apostolou Z, Papadakis S. Challenges and
Opportunities of Mathematics in Digital Times: Preschool
Teachers’ Views. Educ Sci. 2022;12(7):459.
doi:10.3390/educsci12070459

[45] Muyinda PB, Mayende G, Kizito J. Requirements for a
seamless collaborative and cooperative MLearning system. In
Seamless learning in the age of mobile connectivity. Springer,
Singapore; 2015. p. 201-22.
doi:10.1007/978-981-287-113-8_11

[46] Alafodimos C, Kalogiannakis M, Papadakis St, Papachristos
D. Adult Education and Lifelong Learning. The case of GSAE
(General Secretary for Adult Education) in Greece. In: Guralnick
D, editor. Proceedings of the International Conference on E-
Learning in the Workplace (ICELW-09). New York: Kaleidoscope
Learning; 2009.

[47] Vygotsky LS. Interaction between learning and
development. In: Cole M, John-Steiner V, Scribner S, Souberman
E, editors. Mind in society: The development of higher
psychological processes. Cambridge (MA): Harvard University
Press; 1978. p. 79-91.

[48] Karakose T, Ozdemir TY, Papadakis S, Yirci R, Ozkayran SE,
Polat H. Investigating the Relationships between COVID-19
Quality of Life, Loneliness, Happiness, and Internet Addiction
among K-12 Teachers and School Administrators—A Structural
Equation Modeling Approach. Int J Environ Res Public Health.
2022;19(3):1052. doi:10.3390/ijerph19031052

[49] Stahl G, Koschmann T, Suthers D. Computer-supported
collaborative learning: An historical perspective. In: Sawyer RK,
editor. Cambridge handbook of the learning sciences. New York
(NY): Cambridge University Press; 2006. p. 409-426.

[50] Kikilias P, Papachristos D, Alafodimos N, Kalogiannakis M,
Papadakis St. An Educational Model for Asynchronous E-
Learning. A case study in a Higher Technology Education. In:
Guralnick D, editor. Proceedings of the International Conference
on E-Learning in the Workplace (ICELW-09). New York:
Kaleidoscope Learning; 2009.

[51] Dahal N, Manandhar NK, Luitel L, Luitel BC, Pant BP,
Shrestha IM. ICT tools for remote teaching and learning
mathematics: A proposal for autonomy and engagements. Adv
Mob Learn Educ Res. 2022;2(1):289-296.
doi:10.25082/AMLER.2022.01.013

[52] Dahal N. Integrating collaborative ICT tools in higher
education for teaching and learning: A modest proposal for
innovation in digital instructions. In: DeHart J, editor.
Innovations in Digital Instruction Through Virtual Environments.
IGI Global; 2023. p. 143-56.
doi:10.4018/978-1-6684-7015-2.ch008

[53] Katsaris |, Vidakis N. Adaptive e-learning systems through
learning styles: A review of the literature. Adv Mob Learn Educ
Res.2021;1(2):124-45. doi:10.25082/AMLER.2021.02.007

[54] Budiman A. Behaviorism and foreign language teaching
methodology. English Franca. 2017;1(2):101-14.


doi:10.3390/educsci12070459
doi:10.3390/educsci12070459
doi:10.3390/educsci12070459
doi:10.1007/978-981-287-113-8_11
doi:10.1007/978-981-287-113-8_11
doi:10.1007/978-981-287-113-8_11
doi:10.1007/978-981-287-113-8_11
doi:10.3390/ijerph19031052
doi:10.3390/ijerph19031052
doi:10.3390/ijerph19031052
doi:10.3390/ijerph19031052
doi:10.3390/ijerph19031052
doi:10.3390/ijerph19031052
https://lilt.ics.hawaii.edu/lilt/papers/2006/CSCL_American_English.pdf
https://lilt.ics.hawaii.edu/lilt/papers/2006/CSCL_American_English.pdf
https://lilt.ics.hawaii.edu/lilt/papers/2006/CSCL_American_English.pdf
https://lilt.ics.hawaii.edu/lilt/papers/2006/CSCL_American_English.pdf
doi:10.25082/AMLER.2022.01.013
doi:10.25082/AMLER.2022.01.013
doi:10.25082/AMLER.2022.01.013
doi:10.25082/AMLER.2022.01.013
doi:10.4018/978-1-6684-7015-2.ch008
doi:10.4018/978-1-6684-7015-2.ch008
doi:10.4018/978-1-6684-7015-2.ch008
doi:10.4018/978-1-6684-7015-2.ch008
doi:10.4018/978-1-6684-7015-2.ch008
doi:10.25082/AMLER.2021.02.007
doi:10.25082/AMLER.2021.02.007
doi:10.25082/AMLER.2021.02.007
doi:10.3102/0013189X018008004
doi:10.3102/0013189X018008004
doi:10.33902/JPSP.2020261309
doi:10.33902/JPSP.2020261309
doi:10.33902/JPSP.2020261309
doi:10.22108/are.2022.135344.2001
doi:10.22108/are.2022.135344.2001
doi:10.22108/are.2022.135344.2001
doi:10.1080/02619768.2020.1820981
doi:10.1080/02619768.2020.1820981
doi:10.1080/02619768.2020.1820981

Tech. of Edu. J. 19(4): 941-962, Autumn 2025

4%9)

1F2F juoly oF o los )9 »qu.uﬁ)'}a/"_;jjw‘s.ol: il

Slllas (ST 0y 5900 5 650k
5 gl lpme Julos (S il
ol Ghigel Ay 5o S slategn

WU N |

Anwar, S. PhD student, Faculty of Foreign Languages and
Literatures / German Language and Literature
Tehran University, Tehran, Iran

B4 sonyaanwar@ut.ac.ir

5 oKails  oliwl é:»l.u ol
L sleejer o (Sl Siegy
slaiboy (P90l 5 (b sloiz]
oz sollisls jo ol o)l aass
3l el sloaie; 13 9 05,5 a5
5 bals, (slosl Ols alex
S oo cdlad anal> ] ol 3b
Juioas cglail; aii g (Koo b blie S0 Coenl astiL ‘_;i*“L‘-‘

3‘ ] LS‘A"L“’) 9 QSCL‘“",‘ éw Jij.a S)L.)o Wl} (sﬁlfi dlﬁa)‘
Slbls)l (Jizms glaals, Gozmen Slegoge 4 095 BT 5o
L ) Sl 4\15‘0).3. LS;LQ__>| 6{_\_’) » G)Sbé )*’L 5 <. )50-»-'

S o oS noj cpl s sl oy & 095 (slaiags,

Piasecki, S. Professor, University of Public Administration
North  Rhine-Westphalia (Hochschule fiir 6ffentliche
Verwaltung NRW), North Rhine-Westphalia, Germany

2 stefan.piasecki@hspv.nrw.de, stefanpiasecki@aol.com

ghis ol (Sl 2l doxo
slfsils o Gl ol el 6553
3 el ol Uteel slaaiie) 1o ol s
slo sl & g Sl ol Sssel
codls @“5 o959 6}:501-.’. JRRETE
Sy e 9,50 (apgR Soojs o)l
S g pls slagty) 5l xSo e Jobs
A gy g ST ol Goisel 5o

ol (S iz g Ghigel AnlB 50 (g slacs,slid
Hajiamini, M. PhD student, Faculty of Foreign Languages and

Literatures / German Language and Literature
Tehran University, Tehran, Iran

2 mohammad.hajiami@ut.ac.ir

50 Sldl alosl g b 09,5 sole ciud gac (§O10> Cyumms doxo
sleoje> o lpd oBails )l wlosl 5 Lol eaSiils

WS oo SRR Syl Ol g ez eebiiol;

[69] Kerres M. Media didactics. In: Sander U, von Gross F,
Hugger KU, editors. Handbook of media education. Wiesbaden;
2008. p. 116-22.

[70] Johnson DW, Johnson RT. Learning together and alone:
Cooperative, competitive, and individualistic learning. 5th ed.
Boston (MA): Allyn & Bacon; 1999.

[71] Hodges C, Moore S, Lockee B, Trust T, Bond A. The
difference between emergency remote teaching and online
learning. Educause Rev. 2020.

[72] Bao W. COVID-19 and online teaching in higher education:
A case study of Peking University. Hum Behav Emerg Technol.
2020;2(2):113-115.

[73] Bozkurt A, Sharma RC. Emergency remote teaching in a
time of global crisis due to Coronavirus pandemic. Asian J
Distance Educ. 2021;15(1):i-vi.

[74] Garrison DR, Anderson T. E-learning in the 21st century: A
framework for research and practice. 2nd ed. London:
Routledge; 2011.

[75] Laurillard D. Teaching as a design science: Building
pedagogical patterns for learning and technology. London:
Routledge; 2012.

RSSO JE
AUTHOR(S) BIOSKETCHES

elecis gae 00l Juwgd Ly
GBS S e lylo g oyl s oL —isls
olagy oSl 5l Glall oLy Sajse]
L yoame el @355 g LSl
8i97 40 Wy (§ Sipghy 03l g
Sl Gl 0y el 5 Slasl ol
3l los i sl ol sl pmgiy

o6 lomilly Sldlas o ylaziS ol Jlos aloz ) eileg-ge

2830500 2 o |y (Sam s Ol 5 ez 5 g oL el
G (5 Sl ) (e yd Slodelipy (o p 4 095 Slalllas
Jie 6255k 59a] ss3l 5T 5 by G390l 5 5 p0lid
1 o0y it SVlie Lol o) ale slacS Ui ol axsls
by ol Sliio el ULy sl 35 (sladi]| 5 petne E5lone
5 Si2 8 o BLS, plnl jo GLall Loy Gojsel 95me 2 ols

)10 35 503 b5 6ok 5o Jluzms laylnl 5,5 e
Dousti Zadeh, M. Assistant Professor, Faculty of Foreign
Languages and Literatures / German Language and Literature
Tehran University, Tehran, Iran
= dostizadeh@ut.ac.ir

50 eolyes oBils yo ST b (igal (655 (semeisle yail g
oy IS o g Somjilin Sldllas (L) hieel slaoe>



M. Dousti Zadeh et al. a#Y) O Kes g 00/ Fwgo Lo oo

Sllllae 5 o)l 5 Sl (5o (bt S Ll o Sin 8 g0 Jelos Jold 59 (st slagareaddle
Jyeol ae; jo Gals...!ls Oz gl ,S o)Ll dez 5 Jes g (5 kS Sldllas ST gte yo oylexaS solas
Sl o)l G’;Lofl o BT dem 5 ane) 40 g 8yl sl din) 4 (§gr Sl @'LQJT ool elo

| 00)5

Haddadi, M. Associate Professor, Faculty of Foreign Languages

: X 5 S9i> sleojs> o ohigd (WSl g
and Literatures / German Language and Literature _ s o
Tehran University, Tehran, Iran 50 jhialen,S adb g regh «s)lol

& haddadi@ut.ac.ir A 2SS j0 Olool i gwyp 4 Glei oo ol ci2g sooje>

Sll & () 5l gaass (5 anz 3

Citation (Vancouver): Anwar S, Dousti Zadeh M, Piasecki S, Hajiamini M, Haddadi M. [Exploring lived

experiences of German language professors in utilizing participatory tools in online and in-person education]. ‘@

Tech. Edu. J. 2025; 19(4): 941-962 '—'5
4) St

)
@ https://doi.org/10.22061/tej.2025.11833.3218 ""}ﬁl




Tech. Edu. J. 19(4): 963-976, Autumn 2025

8 I Technology of Education Journal
g b (TEJ)

TE) Homepage: jte.sru.ac.ir a4

ORIGINAL RESEARCH PAPER

EFL learner engagement in Al-mediated academic writing: A qualitative exploration
of chatgpt and microsoft copilot

S. Fathali

Department of English, Faculty of Literature, Alzahra University, Tehran, Iran

ABSTRACT

The rapid integration of generative Al tools like ChatGPT and
Received: 07 May 2025 Microsoft Copilot into education has opened new opportunities for feedback, idea
Reviewed: 17 June 2025 generation, and revision support in academic writing. However, their impact on EFL learners’
Revised: 19 July 2025 engagement remains underexplored. Engagement in language learning spans behavioral,
Accepted: 08 September 2025 cognitive, emotional, and agentic dimensions, each playing a crucial role in learning

effectiveness. Behavioral engagement involves active participation in writing tasks, cognitive
engagement refers to mental effort and strategy use, emotional engagement captures

KEYWORDS: learners' emotional responses, and agentic engagement reflects their active role in shaping
Learning Engagement instruction. Despite growing interest in Al-assisted learning, little is known about how learners
Academic Writing engage with Al feedback across these dimensions, and few studies compare ChatGPT and
ChatGPT Copilot regarding functional and pedagogical capabilities, user experience, and challenges and
Microsoft Copilot ethical concerns. This study examines how EFL learners engage with Al tools during academic

writing and investigates their comparative experiences with ChatGPT and Microsoft Copilot.
This qualitative study was conducted in an academic writing course with 18 Iranian

* Corresponding author undergraduate EFL students over a full semester in a national University in Tehran. Students
=) s.fathali@alzahra.ac.ir engaged in writing five genres of essays (classification, process, extended definition, problem-
@ (+98912) 4883329 solution, and argumentative), using ChatGPT and Microsoft Copilot for support during

drafting and revision. Data were collected through reflective journals, semi-structured
interviews, and some students’ prompt use records. Thematic analysis following a six-phase
process was applied to examine the nature of engagement and comparative perceptions of
the two Al tools, and the analysis involved both deductive and inductive coding strategies.
Results revealed dynamic and multi-dimensional engagement with Al tools across
all four engagement domains. Behaviorally, students actively revised multiple drafts, showing
a shift from broad, general prompts to genre-specific and purpose-driven ones. They
frequently used both ChatGPT and Copilot in cycles of immediate and delayed revision,
demonstrating growing independence in managing the pace and focus of their work without
teacher support. Cognitively, learners critically evaluated the feedback, selectively adopting
suggestions that enhanced logic, clarity, and coherence. Many reported recognizing recurring
writing issues, allowing them to anticipate needed revisions before receiving feedback,
indicating increasing awareness of writing patterns and conventions. Emotionally, students
described both confidence-building experiences through constructive feedback and moments
of frustration when facing vague or excessive suggestions. Overall, Al tools reduced revision
anxiety for many and made the process feel more manageable and encouraging. Agentically,
students exhibited ownership over their writing by accepting or rejecting Al-generated
suggestions based on their intent. They developed more precise prompting skills over time
and used additional resources (e.g., dictionaries, teacher comments) to supplement Al
feedback, demonstrating a move beyond Al dependence toward personalized writing
strategies. When comparing Microsoft Copilot and ChatGPT, participants highlighted clear
distinctions in their functional and pedagogical capabilities. Copilot was primarily valued for
its effectiveness in grammar correction, formatting, and citation management, making it
especially useful during the final stages of writing. In contrast, ChatGPT was more frequently
used in the early and middle stages of the writing process due to its strength in idea
generation, content development, and structural reorganization. In terms of user experience,
Copilot was appreciated for being fast and easy to access, offering straightforward,
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predictable support for surface-level improvements. ChatGPT, on the other hand, was
described as more interactive and flexible, enabling more dynamic engagement with content
and fostering deeper reflection on writing choices. Despite their benefits, both tools raised
ethical and practical concerns. Participants noted that each could generate generic or
inaccurate content, with ambiguity surrounding authorship and intellectual ownership. Some
learners expressed concerns about becoming overly dependent on Al tools, potentially
undermining their voice and critical engagement in the writing process.

This study provides a nuanced understanding of how EFL learners engage with Al
tools in academic writing. It highlights that engagement is not passive interaction but an
active, reflective, and agentic process shaped by the affordances and limitations of the
technology. The findings suggest that while both ChatGPT and Copilot can support academic
writing, they serve different pedagogical purposes. Educators should guide students in using
Al tools critically and ethically, promoting engagement that enhances rather than replaces

learners’ writing agency.
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Flipped classroom and micro learning in the digital age: A comparative study on
cognitive, emswellerotional, and behavioral engagement of elementary school
students

M. Asnavandi, R. Moradi”, M. Bagheri

Department of Human Sciences, Faculty of Human sciences, Arak University, Arak, Iran

ABSTRACT

In recent decades, the expansion of innovative educational
Received: 30 April 2025 technologies has profoundly transformed teaching—learning practices and has drawn the
Reviewed: 15 June 2025 attention of researchers and educators to active, learner-centred approaches. Among these,
Revised: 29 July 2025 the flipped classroom, by shifting direct instruction from the classroom to outside the school
Accepted: 18 September 2025 environment, provides more opportunities for interaction, practice, and critical thinking

during class time. On the other hand, micro learning, by delivering content in short,
purposeful, and accessible segments, enables gradual and personalized learning while helping

KEYWORDS: to reduce cognitive load. Despite the growing use of these two approaches in advanced
Flipped Classroom educational systems, there is still insufficient empirical evidence regarding their relative
Micro learning effectiveness on different dimensions of learning at lower educational levels. Since student
Academic Engagement engagement is recognized as a key indicator of academic success and sustained learning—
Cognitive Load encompassing cognitive, emotional, and behavioral dimensions—examining the impact of
Instructional Design innovative teaching methods on engagement can offer valuable insights for improving the

quality of education in elementary schools.
This study employed a quasi-experimental design with a pre-test-post-test control

* Corresponding author group. The statistical population comprised all female second-grade elementary school
&2 r-moradi@araku.ac.ir students in public schools in Arak city during the academic year 2023-2024. From this
@ (+98937) 2408016 population, a convenience sample of 105 students was selected from a girls’ elementary

school and randomly assigned to three groups (flipped classroom, micro learning, and
control). The research instruments included the standardized Reeve’s Academic Engagement
Scale and the Cognitive Load Questionnaire by Paas and Van Merriénboer. The educational
intervention was conducted over 8 weeks, during which the flipped classroom group utilized
pre-class instructional videos and interactive in-class activities, and the microlearning group
benefited from short digital instructional content and supplementary sessions. The control
group received traditional instruction. Data were analyzed using descriptive and inferential
statistical methods (analysis of covariance).

Examination of statistical assumptions indicated that the necessary conditions for
conducting the analysis of covariance (ANCOVA) were met. The results revealed a statistically
significant difference between the groups in total academic engagement post-test scores
after adjusting for the pre-test effect [F(2, 100)=17.85, p<0.001, n?=0.26]. Pairwise
comparisons demonstrated that micro learning yielded superior performance compared to
both the flipped classroom and the control group across all dimensions of academic
engagement (cognitive, emotional, and behavioral), as well as in reducing cognitive load [F(2,
100)=39.52, p<0.001, n=0.44] (p<0.05). A follow-up test three months later confirmed the
sustained superiority of micro learning. While the flipped classroom also showed an
advantage over the traditional method, its effectiveness was lower compared to micro
learning.

The results of this study revealed that micro learning, due to its flexible structure,
gradual delivery of content, and effectiveness in reducing cognitive load, can serve as a highly
efficient instructional strategy for enhancing cognitive, emotional, and behavioral
engagement among elementary school students. These findings highlight the importance of
considering instructional design principles tailored to learners’ cognitive and developmental
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characteristics and suggest that integrating micro learning with conventional teaching
methods can significantly improve the quality of teaching and learning processes. Moreover,
the study underscores the necessity of teacher training and professional development in
designing and implementing micro learning content. Familiarity with the principles of this
approach can enable teachers to make creative use of educational technologies, foster
students’ academic motivation, and enhance their active participation in the classroom.
Accordingly, it is recommended that educational policymakers and school administrators
promote the effective application of micro learning by offering in-service training programs,
specialized workshops, and capacity-building initiatives for teachers. Employing this approach
has the potential to improve not only learning outcomes in science education but also in other
subjects and instructional contexts.
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Table 1: Stages of Research Implementation in the Flipped Classroom Approach
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Table 2: Stages of Research Implementation in the Micro learning Approach
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growth.
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based game in the . A classroom with mobile phones, in collaboration with parents tooth brushing
implementation of the o
classroom. ) and the school principal.
mobile-based game.
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Conducting a mobile- Supervision of the A game was designed using Scratch Jr and implemented in Healthy and unhealthy Seventh
based game in the installation and the classroom with mobile phones, in collaboration with foods
implementation of the L
classroom. . parents and the school principal.
mobile-based game.
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Guide parents and students
to fill out the form.
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Table 3: Mean and Standard Deviation of Academic Engagement and Cognitive Load Across Three Stages
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Table 4: Results of Analysis of Covariance for Academic Engagement and Cognitive Load
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EELELIT T ENE o) SR The use of effective teaching methods for delivering educational
content, particularly in mathematics education, has always been a key concern in educational

systems. Research evidence indicates that low levels of active student participation and a
decrease in positive emotional experiences in mathematics classes are significant challenges
in this subject. Traditional teaching methods, in many cases, reduce academic engagement
and students’ perceived enjoyment of classroom activities, creating conditions for
demotivation and gradual disengagement from the learning process. Therefore,
implementing changes and innovations in teaching methods and utilizing active learning
approaches can play an important role in increasing participation, interaction, and positive
emotional experiences among students. In recent years, schools and educational systems
have increasingly focused on integrating technologies into the teaching process and curricula,
particularly in mathematics education. In this context, a novel approach known as
gamification has emerged. Gamification, through the use of game elements, has been
introduced as an effective strategy to enhance academic engagement and create a
pleasurable learning experience. Among these, collaborative gamification, which emphasizes
group interaction, shared goals, and social support, holds great potential for strengthening
academic engagement and students’ perceived enjoyment. Accordingly, the present study
aimed to determine the effectiveness of collaborative gamification on academic engagement
and perceived enjoyment in mathematics.

This applied study used a quasi-experimental design with a pre-test and post-test.
The statistical population consisted of third-grade female students with mathematics learning
difficulties (mean age 9—10 years) in Marand County during the 2024-2023 academic year. A
total of 30 students were selected using convenience sampling and then randomly assigned
to the experimental group (15 students) and control group (15 students). After the pre-test,
the experimental group received a 12-session, 30-minute per session (four sessions per week)
gamified program, while the control group was taught using traditional methods. Data were
collected using standardized questionnaires on academic engagement, mathematics attitude,
academic emotions, and a teacher-made mathematics learning test. Data analysis involved
descriptive and inferential statistics. Descriptive statistics included frequency, percentage,
mean, and standard deviation, while inferential statistics included multivariate analysis of
covariance (MANCOVA), Levene’s test, and Box’s test, conducted using SPSS 26. The
significance level was set at p < 0.05.

Levene’s test indicated that the assumption of equal variances between the

experimental and control groups was met (p = 0.05). Box's test confirmed the assumption of
equality of variance—covariance matrices for performing MANCOVA. The results of the
multivariate analysis of covariance showed that collaborative gamification had a significant
effect on academic engagement (F = 15.542, p< 0.001) and perceived enjoyment in
mathematics (F = 17.836, p < 0.001), with significance at the 0.05 level.
The findings indicate that collaborative gamification can serve as an effective and
creative approach to enhance academic engagement and perceived enjoyment in
mathematics classes. Accordingly, it is recommended that teachers and educational planners,
instead of relying solely on traditional methods, adopt collaborative gamification to create
interactive, engaging, and enjoyable learning environments.
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Table 1: Descriptive statistics Indicators of the variables under study In the collaborative gamification experimental group and the control group
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Table 2 : Multivariate analysis of the effect of collaboration gamification on the variables of learning, attitude, engagement, and perceived enjoyment of mathematics
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Table 3 : Multivariate covariance results of the effectiveness of collaborative gamification on learning, academic engagement, attitude, and perceived enjoyment of
mathematics lessons
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Chart 1: Average of the variables studied in the collaborative gamification experimental group and the control group
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EELEGI T T Kol 8 fYEEE Proof in mathematics is not merely a tool for verifying the truth
of propositions, but also serves as a conceptual means for explanation, organization,

discovery, and deepening mathematical understanding. However, research indicates that
many university students fail to grasp the purpose of proofs effectively and tend to experience
them as purely formal and abstract procedures. One contributing factor to this superficial
understanding is the lack of appropriate instructional and assessment tools that clarify the
diverse functions of proof. In this regard, dynamic assessment—particularly in electronic
environments—can offer an effective strategy to enhance students’ understanding of the
multiple purposes of proof, as it combines evaluation with learning through targeted
feedback. The present study aims to investigate the impact of electronic dynamic assessment
on students' awareness of various purposes of mathematical proof. It specifically seeks to
determine whether an interactive dynamic assessment model can foster a purposeful
understanding of proof, especially regarding underappreciated objectives such as
organization, application, and the discovery of new concepts.

This study is a mixed-methods research with a quantitative-qualitative approach,
in which the quantitative part used a quasi-experimental research method with a single-group
pre-test and post-test design. The statistical population consisted of 110 second-semester
mathematics students in 2023 at one of the country's public universities, of whom 35 students
participated in this study using a convenience sampling method. Data were collected through
two researcher-developed questionnaires administered before and after the intervention to
measure students' understanding of the purposes of proof, as well as an electronic dynamic
assessment test. The test was developed using C++ and included five multiple-choice items
accompanied by targeted, instructional feedback. The reliability of the questionnaires was
confirmed using Cronbach's alpha (a = 0.7), and their validity was reviewed by expert faculty
members. Quantitative data were analyzed using McNemar’s test to assess the significance
of changes in students’ awareness of proof purposes. In addition, semi-structured interviews
were conducted with 10 students to complete qualitative data analysis.

Statistical analysis revealed significant differences between students' responses in
the pre- and post-intervention questionnaires for seven out of eight proof purposes (p < 0.05).
The most notable improvement was observed in the “organization” purpose, with the number
of students recognizing it rising from 15 in the pretest to 31 in the posttest. Other purposes,
such as ‘explanation and clarification,” ‘discovery of new results,” ‘application in other
contexts,” and ‘problem solving,” also showed significant gains. The only purpose that did not
exhibit a statistically significant change was ‘verification of truth,” which was already well
understood before the intervention. Interview analysis confirmed that electronic dynamic
assessment helped students recognize conceptual relationships, internal structures of proofs,
and better understand the educational aims of proof. Students reported that the test
questions and feedback provided a novel and insightful experience in understanding proofs.
The present study demonstrated that electronic dynamic assessment can serve
as an effective tool for enhancing students’ awareness of the diverse functions of
mathematical proof. Beyond mere evaluation, this type of assessment facilitates deeper
learning of proof concepts and structures through instructional and interactive feedback. The
findings align with previous research in mathematics education and highlight the pivotal role
of assessments grounded in Vygotsky’s Zone of Proximal Development theory. It is
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recommended that mathematics educators incorporate interactive and feedback-driven
models in the design of instructional and assessment activities to foster conceptual and
purposeful understanding of proof among students. Such an approach not only helps students
perceive proofs as tools for explanation, organization, discovery, and problem-solving, but
also lays the foundation for developing mathematical reasoning and cultivating critical
thinking. In doing so, students’ understanding of the nature and purpose of proof is
transformed from a rule-based and repetitive view to a dynamic, analytical, and deeply
applicable perspective.
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Table 1: The Generalized Cauchy Mean Value Theorem and Its Proof (Summarized)
ol aals (3, D) sojb 4 lee X 5o sl 4 5@, b € R) swsl piysnie (8,D) o3l g atusn [@, D] sojb 2 G 5 f &y S1A saead
a5 5,5k 4 cun (@, D) o3k 4 3o k aiile slahais o5T g (x) # 0
f)-f@ _f')
gb)—g(a) g'(k)
Theorem A: If the functions f and g are continuous on the interval [a,b], and differentiable on the open interval (a,b),
here a,b € R, and if for every x € (a,b), g'(x) # 0, then there exists a point k € (a,b) such that:
f)-f@ _f'(k)
gb)—g@ g’k

o ol dy dosd Ol

A brief proof of the theorem:

(@) # g(b) sl oS musli oy haiyo sloo IS 5 andd (55 4y azgi b-) s
Step 1- Based on the theorem’s assumptions and related propositions, we conclude that g(a) # g(b).
_ _fW)-f@ ) .
- h() = f() = LT g () ouss e 0 U ¥
. . _ _ fb)-f(a
Step 2- Define the function h(x) = f(x) 9@ (%)
- h(a) = h(b) «5 w5 oo osolie ¥ o
Step 3- It can be observed that h(a) = h(b).
3k € (a,b) s.t. K'(k) =0 o —F Sl
Step 4-Therefore, 3 k € (a,b) such that h'(k) = 0.
Y — f(b)=f(@ _ fr(k) )
W) =0 = o s@ = g0 .

o FBDF@ _ i
Step5- h'(k) =0 = 00— = a0

fB)-f@) _ frk) ol
3k € (a,b) s.t. @ — g sl -# e

fb)-f@) _ frk)
Step 6- Thus, 3k € (a,b) s.t. S0 9@ ~ o)

23,95 3b (900 GMVT duiad Slil S0 ygel 5o oy 4l &Vlga Y Joax
Table 2: Questions Presented in the GMVT Proof Comprehension Test without Feedback
£9(a) # g(D) Wb &5 05 oo a5 A ganid L3151 a0 468 ()
(403 ods5 s yo ealio b Lo 5 A 54,28 (53 3l solizal L)
Question 1) How do we conclude in line 1 of the proof of Theorem A that g(a)=g(b)?
(Explain using the assumptions of Theorem A and relevant theorems or concepts.)

245 09 o w8 o A (gandd ST (T g

ST () # 0.(a,b) ol a3l X0 sl @ 515 wiil iy siie (@, D) Goik 2 s aiwgey [@,D]sosl 2 g 5 oy 51
ARTRIp o 449i>A G4l oS> (A

§ oS oo s a3 S |, (X)) (o

Question 2) Suppose Theorem A is stated as follows:
If the functions f and g are continuous on the interval [a,b] and differentiable on the interval (a,b), and if for every
x€E(a,b), f'(x)#0, then:
a) How is the conclusion of Theorem A stated?
b) How do we define h(x)?
Aeles o 1) g5 Jo SoiiS o 3o A aidB 10 woas 00ld 05l o g A Cend 45 o0 L) wilgi i 51 S plaST (P i

(S 5k 50 A s )3 55550 Lulyd bond Gl @l ples w4 1,0 5 T ol
Question 3) Which of the given pairs of functions in parts (a) and (b) satisfy the conditions of Theorem A on the given
interval? Justify your answer. (Assume that the functions f and g refer, respectively, to the same functions mentioned
under the stated conditions in Theorem A.)

oA, om0
0.2, , g =x*-1 fO)=(x+1)? “

:JM;@W‘\‘#M)Q&;?A Garad Sl yo (F s
Question 4) In the proof of Theorem A, how do we conclude the following in line 4:
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3k € (a,b) s.t.h' (k) =0
@S 098 lo S pn A sanss S| @ Sl
......... 455 9k 4 0 )0 929 (@, D) 0jb 4 laie K atile slabais olSiT ¢ ol piy gt (@, D) 3L p g g [@, D] o5 G 5 f &l 51
SpoutS oo a5 43 ) (X)) 5 09 dmlys 4z 4088 (S 0SS
If the functions f and g are continuous on the interval [a,b] and differentiable on the interval (a,b), then there exists a
point k€(a,b) such that: ..........
What do you think the conclusion of the theorem would be, and how would you define h(x)?

SeisrSI by (2li)l o oo,s35k b olyen ¥ Jlg ¥ oo
Table 3: Question 3 with Feedback in the Electronic Dynamic Assessment

eu‘sedd.aA 4.:,55); IERPIRY o}bﬁgjdlwé)o o0 djl)l c;ly&.ﬂ})‘& rs'.)S ("J/}f...:

(5 55 50 A (gandd 3o 55500 Ll b oad ol &l ploo i a1, g sFeds)
Which of the function pairs presented in parts A and B satisfy Theorem A over the given interval?
(Assume that the functions f and g correspond to those defined under the conditions stated in Theorem A.)

x) = X +) N TP 0<x<l1.. .
[0.2] so3b ¢ 9(x) 5 f@) {2 — Xeininn 1<x<2. (ol
2
[—2,0] gx)=x%*-1 f(x)=(x+1)
Lgo)'lg).g H 9 o

S9N by b5 Y s slaan 5 F oo

Table 4: Options for Question 3 in the Electronic Dynamic Assessment

S e 3o A gaad byl s )0 0 e o g il wlgi (A
A) Both pairs of functions in parts A and B satisfy the conditions of Theorem A.
DS e 3aoAaLad by i o Gl mles Lol oS e gae A ganad byl s o o als (B
B) The pair of functions in part B satisfies the conditions of Theorem A, but the pair in part A does not.
S e oo A\ 4 Ly yh 55 O s Ll aiS e os A ganias al, s Gl wlgs (C
C) The pair of functions in part A satisfies the conditions of Theorem A, but the pair in part B does not.
S ad GroA 408 Lylyd o o g Al il el plaS g (D
D) Neither pair of functions in parts A nor B satisfies the conditions of Theorem A.

SiniS sligy Sbiyl 9 T Jlp & gl 5 43 o S ok o e 5 Shgmails fuly D Jpor
Table 5: Students’ Responses and the Path Taken Based on Each Selected Option for Question 3 in the Electronic Dynamic Assessment

Bl g 8L elatsl oS los,8 b Lisy iyl SWl5es & ey 45 Glismmtils 45 (g e

The cod igned to th di
€ code assigned to the corresponding The paths followed by students in responding to the dynamic assessment questions

answer

Sl g syl Jgl sl b sy aslsl )8 by ys plod 5 Jol ool jo canjo any 38 Sl
Cowyd caldl 13 10 s plod g Cuwyo pgo
Correct option selected on the first attempt with all subsequent steps
correct, or incorrect first choice followed by a correct second choice with all
subsequent steps correct.
5 e yob Jol Sl b e (o )3 a0l Gl Sy 5 ol Gl 5o Sy 43T Sl

cdolol 5o L peus plod g o yd poaw LI L e (b 0 S yol Gl S g sy pgo bl
CM.:)_)

Correct option selected on the first attempt with one incorrect step along
he path, or incorrect first choice followed by a correct second choice with one
1correct step along the path, or correct third choice with all subsequent steps

correct.

99 9 Caryd pgd GBIl e (b 0 Cow ol Gl 9o g ol Gl o s aiy 5 Sl

s b 53 e ol ) Sy g ey pyr ST L L e b o Cansjols Sl
2 Correct option selected on the first attempt with two incorrect choices
along the path, or correct option selected on the second attempt with two

incorrect choices along the path, or correct option selected on the third

attempt with one incorrect choice along the path.
e b 59 eyl QL g0 5l i b cew o ) lea ol
1 Correct option selected on the fourth attempt or more than two incorrect
choices made along the path.
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Table 6: Sample Feedback Provided to a Student Who Selected Option C in Response to Question 3

)af@l;'La!‘cwl)l)éﬁg5f@l;‘5\>,nsLgl,,@.,éé.Iail,;;‘,lﬁ)‘MdéwAé@@\)&)agm)o@t{pp.mb&mygcéwbéﬂgg

S e o A aLad bl s o dall Ced

Student C’s response is incorrect. Both functions in part B satisfy the conditions of Theorem A, as all the required assumptions for
functions f and g are met. However, the function fin part A does not satisfy the conditions of Theorem A.

0,2
[02] ok 2

[=2,0]

ok 2

_ b S 0<x<1.. |
g(x)—x+\ f(x)={2_x ....... 1<x<2. al
2
gx)=x2-1 f(x) = (x+1)
¢ 9 <

So iy A b Lyl 5l SO plas Toal Lo Jlas o

Which of the conditions of Theorem A is not satisfied by function f?

ey e catels bl 5 (S o F s () ansE

Option 1) Function f is not differentiable at one point in the domain.

g on yho ply casals bl 5l (S o F sl gie (Yay;8

Option 2) The derivative of function f is equal to zero at one point in the domain.

(03,5 oo ol 525 ploy S LRI VL Sl 5o 1, ) a3F somils 51 i ogie jals 5 ol VU a9 ) 43S 4 3,555k 1)
(The following message appears as feedback for Option 1 in the line above: that is, if the student selects Option 1, this message

will be displayed):

.cwﬁ;\ié;mxz\M)afé,lj45ML@J@cmm‘m.;_fojsf@UL}S.&@;I.,\JS‘SQJ‘}MA@J@,&)QJlm)of@ls‘wLw:lfy

You are correct. The function f in part A does not satisfy the conditions of Theorem A. By examining the graph of the function f,

we observe that it is not differentiable at the point x=1.

1x)

(235 o0 ol nj ply WS QBIVL Slaws (0 1)V a8 gontils ST cm s092ee palls 15 plo YU Sl jo ¥ oan 5 4 00550 59)
(In response to selecting Option 2 above, the following feedback message will appear: that is, if the student selects Option 2 in

the above line, the message below will be displayed.)

e pdy gt X2 ) alai o Tl a5 cnled e csmlive (oS az g T ali IS0 4y 51005 ol oo a8 Ll o Gl ceand o F s

Function f in part (a) does not satisfy the conditions of Theorem A. By examining the graph of function f, we observe that it is not

differentiable at the point x=1.

fix)
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Table 7: Sample Content of Questionnaire 1
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Your experience dealing with the proof process
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Purposes and uses of proof
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In some proofs | have realized this purpose of proof.
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So far, | have not encountered this goal of proof in the process of proofs.
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Verifying the truth of a statement:
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This goal means demonstrating the truth and accuracy of a proposition that is
achieved according to a set of logical rules and previously proven theorems.
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Table 8: An Example of the Goals of Proving the Generalized Cauchy Mean Value Theorem in Questionnaire 2
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The process of proving Theorem A does

not involve this goal. involves this goal.
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The process of proving Theorem A
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Purpose and application of proof
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This goal means demonstrating the truth and accuracy of a proposition
according to a set of logical rules and previously proven theorems.
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Table 9: Frequency of Students' Responses to the Options Available in the Two Questionnaires on Attitudes towards Proof Goals
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EEL I ET Kol JETGAYEE: In the current era, the presence of digital devices in everyday life
has increased dramatically. Excessive screen use has had significant impacts on people of all

ages. The intensity of using digital devices and the internet can have serious negative effects
on the dimensions of psycho-social health, as one of the fundamental pillars of public health.
This concept encompasses multiple dimensions, including physical, mental, emotional, and
social health. In this regard, concepts such as digital detox and electronic abstinence have
been proposed as novel strategies to mitigate harms associated with excessive technology
use. Digital detox is defined as a temporary, intentional, and purposeful pause in using digital
devices aimed at reducing stress, improving concentration, and enhancing the quality of social
interactions. In contrast, electronic abstinence refers to the voluntary or deliberate limitation
of digital technology use during specific times or situations. The objective of this study was to
examine the effects of digital detox and electronic abstinence on various dimensions of
psycho-social health.

M The research design was fundamental in purpose, descriptive in nature, and
constituted a systematic review. The research population consisted of scientific articles
related to the topic published between 2000 and 2024, retrieved from reputable databases
including Google Scholar, Oxford University Press, ResearchGate, Springer, PubMed,
Academia, ScienceDirect, Scopus, Web of Science, SID, and Taylor & Francis. Using purposive
sampling, initially 68 articles containing the research keywords (digital detox, electronic
screens, digital world, mental health, social health) were included. After applying inclusion
criteria (topical relevance, full-text availability, publication year, scientific credibility) and
exclusion criteria (lack of direct relevance, duplication, low quality), based on final quality
assessment, 25 articles were selected for final analysis to answer the research question.

: Results were analyzed across five age groups: infants and toddlers; elementary
school children; adolescents; university students; and adults. In the first category, digital
detox was found to improve young children's mood, concentration, sleep, and behavior. In
the second category, the findings indicated that this program enhances students’ social
interactions at school and reduces distractions while increasing attention and concentration
in class. In the third category, digital detox was effective in reducing nomophobia among
adolescents. In the fourth category, digital detox was found to improve self-regulation and
reduce stress levels among university students. Finally, in the fifth category, electronic
abstinence was found to enhance quality of life among adults. Consequently, with few
exceptions, all studies confirmed the effectiveness of digital detox and electronic abstinence
programs in improving psycho-social health across age groups.

Based on the findings of the current study, collaboration between industry,
government, education systems, parents, and relevant institutions and individuals is essential
to increase awareness and develop effective digital detox and electronic abstinence
programs, particularly for at-risk groups such as children under age two, children with special
needs, and students. Overall, the findings of this study indicated that raising awareness and
implementing structured programs to mitigate the negative effects of electronic screens is
essential. Collaboration of organizations, including the Ministry of Education, with
educational officials and school teachers, coupled with parental cooperation for the
purposeful implementation of detox programs, leads to improved academic and individual
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performance of students. This study, by examining the effects of digital detox and electronic
abstinence, demonstrated that enhancing all dimensions of individuals' psycho-social health
in the digital age is achievable through reducing excessive technology use.
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CELLCICITCRET o) ST - Nowadays, modern educational technology and the

underlying models and methods have become an integral part of the teaching and
learning process and have shown rapid (innovative) growth in the field of higher
education. As a result, many higher education institutions are trying to invest in digital
technologies to help support various teaching and learning processes and curricula.
From an educational perspective, existing studies suggest that “digital technologies”
are one of the powerful tools that teachers or higher education institutions can use
to facilitate teaching-learning processes and improve/change the learning
experiences and engagement of students and faculty.

The research was carried out by a combination method of sequential
exploratory strategy type. In the qualitative stage, conventional content analysis
method was used, and in the quantitative stage, the survey research method
(combined exploration) of descriptive type was used. In terms of the environment
dimension, the current research was of the field type and in terms of the purpose, it
was a part of applied research. In the qualitative phase, 7 individuals were
purposefully selected to conduct in-depth interviews and the interviews continued
until the saturation phase. In the qualitative stage, the statistical population of the
research included the lecturers from Shiraz Academic Jihad Applied Scientific
Education Center, who were identified using the theoretical and targeted sampling
method. The statistical population of this research in the quantitative part included
the lecturers of Shiraz University Jihad Applied Scientific Education Center, andthe
total sample size was calculated to be 160 participants based on the statistical
yearbook of the university that was prepared by the Human Resources Department
in 1402-1403, which was calculated and 113 participants were selected as a sample
using the simple random sampling method of Krejcie & Morgan table. The tool for
data collection was interview in the qualitative part and researcher-made
questionnaire in the quantitative part. To analyze the data in the qualitative part,
open and axial coding was done using MAXQDA software, and in the quantitative part,
one-sample t-test and Friedman test were performed using SPSS 25 software.

The results showed that the factors affecting the use of educational
technology and information and communication technology in the teaching-learning
process from the point of view of professors had severn core codes, including the
teacher's preparation for using educational technology, supporting the use of
educational technology, characteristics of educational technology, ethical
considerations, the effectiveness of using educational technology, the challenges of
using educational technology, and the solutions to overcome the challenges of using
educational technology. Also, the barriers to using educational technology and
information and communication technology in the teaching-learning process from the
point of view of professors included five core codes including lack of resources, lack
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of knowledge and skills, lack of support and encouragement, considerations related
to content and students. And the considerations were related to attitude and culture.
Also, in the quantitative part, the results showed that among the effective factors, the
highest average rating was related to ethical considerations in the use of educational
technology, and the lowest rating was related to the preparation of the teacher to use
educational technology, and in the obstacles section, the highest average rating was
related to considerations related to attitude and culture and the lowest rank was
related to the lack of support and encouragement.

Teacher readiness to use educational technology, support for the use of
educational technology, characteristics of educational technology, ethical
considerations in the use of educational technology, effectiveness of the use of
educational technology, challenges in the use of educational technology, and
strategies for overcoming the challenges of using educational technology were factors
affecting the use of educational technology and information and communication
technology in the teaching-learning process from the perspective of teachers.
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Table 1: Final relevant articles identified
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The results of various studies show that the use of digital tools, such as

tablets, educational software, and online platforms, can increase
students' motivation and participation in the learning process.
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A necessary condition for the world of virtual threat exposure is
widespread use and connection to electronic information networks, and
a sufficient condition is the digitalization of all economic, social, and
political systems and infrastructures of a society.
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If teachers and principals strengthen their knowledge and information
about the characteristics and needs of current students and the
effectiveness and application of educational technologies, they can

improve the quality of student learning through the principled and
creative use of these technologies.
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The use of information technology and educational software in creating a

teaching-learning environment can increase the quality of education in
various fields.
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Access to modern technology, especially hardware and software, as well
as the organizational culture of schools in relation to school
management, acceptance of ICT and its applications, are the basis and
facilitate the application and use of teachers in the educational process.
Individual and internal factors within the educational system,

respectively, can predict the use of ICT by elementary teachers in
education.
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Educational achievements are increasingly lagging behind in terms of
time, and the only solution available is development along with
education. In this regard, in line with the changing educational and social
needs of learners and the rapid growth of society, educational programs,
methods, and tools must also change. Unfortunately, the educational

system is not progressing in accordance with these changes and the
numerous educational needs of learners.
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Educational technology is essential in education because it enables
contemporary educators to use new technologies and tools in their
classrooms.
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Most teachers at the senior secondary level use ICT to enhance their

teaching effectiveness. At the same time, their understanding focused on
learning aspects that were easy to understand, deep and long-lasting.
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Obtaining information about innovative teaching practices and their

impact on PEA quality; uses a variety of research methods, techniques,
and tools that allow you to understand the subject of study.

An analysis of the advantages and disadvantages of
using modern technology for student education.
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Investigating the application of educational technology
in the teaching and learning process
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Improving the teaching-learning process of students by
using information and communication technology
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Factors affecting elementary teachers' use of
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Teachers' perceptions of the use of information and
communication technology in improving teaching
learning processes and its outcomes at the senior

secondary level.
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Innovative educational methods mediated by
information and communication technology: Impact on
the quality of the teaching-learning process
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There is a delay in integrating ICT tools into the social sciences. Most of
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the research identified was perception studies. Few works introduce new
digital tools.
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Educational technology is helpful in enhancing their learning outcomes.
Students make the most of the available educational technology tools in
their personal capacity.
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The results show that users emphasize the lack of training, infrastructure
and resources, access to the Internet, and digital platforms as the main
challenges in the teaching-learning process.
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The impact of digital technologies on teaching and
learning in higher education in Latin America.

Higher Education
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Educational Technology: Technology for Education and

Education with Technology
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Table 2: Open coding on factors affecting the use of educational technology and information and communication technology in the teaching-learning process from the

perspective of university professors

Interview Definition code
oy 5o hjgel (5,5 5l eoliiul (gl sbiwl Jles 5 (Solel mlaws sl Foli]
1-2-3-4-5-6-7 The level of readiness and willingness of the teacher to use educational .
R . Instructor Preparation
technology in teaching
wi9el s lidle 5 g eIl sl eslazul jo sbewl uils 5 sUlss sbwl glacs lge ¢ il
1-2-3-4-5-6 The ability and knowledge of the teacher in using educational tools and Instructor Knowledge and
software Skills
O 5 sdigel (gy9ld 5l eslatul o sl (LE Sl o 5 ol
1-3-4-5-6 The teacher's previous experiences in using educational technology in . .
. Prior Experience
teaching
Siieel 5o shisel (gy9ld 5l eoliinl 4y s sliul S8 5 b g olSay sl 5
1-2-3-4-5-6-7 The teacher's perspective and mindset towards using educational technology .
. R Instructor Attitude
in teaching
‘5:‘)'9‘-1 693 5l eslainl gly aslul 1 oasiails g olRisls o ulem f5e
1-2-3-4-5-6 JUSE Ry Ajl)l Lf‘l“’)]"" Coles>
The level of support that the university and faculty provide to teachers to use Organizational Support
educational technology
5 <oyl l38le 5 e il aasle 53}9-“] salpl s b (09 (o yiws o
1-2-3-4-5-6-7 plo 4 gy
The availability of educational resources and tools such as computers, tablets, Access to Resources
software, the Internet, etc
i3l 6598 5l ool 0975 (5,050l (sl 45 Slammgi 5 (LBj90] slacuo B s
o zo 4] sl & st Bisel
1-2-3-4-5-6 PP P ? Training and
The training and development opportunities provided to teachers to learn Development
how to use educational technology
90l 6,908 5l eslainl 8 50 o aslul e arym8 5 Ul Jols e e Coles
1-3-4-5 The level of knowledge and experience exchange between teachers about the
R Peer Support
use of educational technology
1-2-3-4-5-6-7 &5k 3l ealazul jo plgzeiils glacslgo 5 (il o Obsmiils slo S5
The level of knowledge and skills of students in using technology Student Characteristics
ULL:))S ‘_g).foli » ‘5‘.))9,0] L5)3t‘-é )'| oolaiwl )l Uboo‘y'u as LS..:LQ> u|):.4
3.5 . "5‘5*’ a? Lacalgilé wl.oa
The level of support that families have for the use of educational technology Families Support
in their children's learning
Olgzasls 6;&@&4&5&”& &‘Ml%s:’jj“ Gyokd s Sy3kd og cnlie
1-2-3-4-5-6-7 The suitability of educational technology for the course content and learning Technology
style of students Appropriateness
12-3-4.5-6 Sbgzails 5 aslul gl obi5el sba,l58le 5 5 b ylsl 5l oolaiw] cdgpun oolaiwl cdgges
The ease of use of educational tools and software for teachers and students Ease of Use
1-2-3-4.5 izl (55918 5l eolinl g 0y 5y Las e ayse auze
The cost associated with purchasing and using educational technology Cost
solaul lalf.;.h 5 ijmb slrosls (ePya> v > Los 4y by ye Lghbu’.:l)f;
sl T L3 . > o 51,55
1-2-3-4-5-6 igel 65k 5l e > SRS
Concerns about protecting the privacy of student data when using Privacy Concerns
educational technology
L3456 igel e wiile (Lhjgal (55515 5l oolanul b s o (IS (sla S5 nle SN Slamdle

69 5l ewlie oolazl 4

Ethical Considerations



M. Jahangir et al.

(1+F¥F) OlylKas g pSKilgr Lugeo
Interview Definition code
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Table 3: Axial coding of interviews on factors affecting the use of educational technology and information and communication technology in the teaching-learning

process from the perspective of university professors

Interview Subcodes core code
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Table 4: Selective coding of interviews on factors affecting the use of educational technology and information and communication technology in the teaching-learning
process from the perspective of university professors with interpretation
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core code Selected subcode Interpretation Interview
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Teacher readiness to use
educational technology

=Specialized knowledge and skills * Relevant

experiences in teaching with technology * Willingness
and motivation to learn and use technology

s ks o sl g gl 5l eolaul
To effectively use educational technology in teaching,
teachers need specialized knowledge and skills in this
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core code Selected subcode Interpretation Interview
field, previous experience in using these tools, and a
desire and motivation to learn and use new technologies.
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Support for the use of 0rganizational support through policies and University and faculty support, colleagues, and families for
educational technology resources * Colleague support through knowledge and teachers in using educational technology can help
experience exchange * Family support through promote the use of these t(')ols anq overcome the
encouragement and involvement challenges associated with it.
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dDesw:bIe Iﬂ:at:resl of sEase of use and learning for both teacher and student  gqycational technology should be easy for teachers and
educationaltechnology * Relevance to course content and student learning students to use and learn, be appropriate for the course
style * High reliability and sustainability content and learning style of students, and be technically
reliable and sustainable.
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Key ethical considerations in A A e -l
the use of educational =Maintaining student data privacy and security * Fair  The yse of educational technology should be accompanied
technology and non-discriminatory use of technology * Promoting by protecting the privacy and security of student data,
positive values and responsible behavior using these tools fairly and without discrimination, and
promoting positive values and responsible behavior.
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roven e fecélverlt?ss ol the #Promoting student learning in various fields * Evidence shows that the effective use of educational
useto : u«I:a iona Increasing student motivation and participation in the technology can help promote student learning in various
echnology classroom * Improving the quality of education and areas, increase their motivation and participation in the
learning experiences classroom, and improve the quality of teaching and
learning experiences.
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Prevalent challenges in the . ’ *
> zLack of specialized knowledge and skills of teachers
use of educational

technology ‘ Lack of access to necessary resou‘rces and
infrastructure * Concerns related to privacy and data
security * Ethical and educational considerations in

using technology

Lack of specialized knowledge and skills of professors, lack
of access to necessary resources and infrastructure,
concerns about privacy and data security, and ethical and
educational considerations in the use of technology are
among the prevailing challenges in the use of educational
technology.
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Table 5: Open coding of interviews on barriers to the use of educational technology and information and communication technology in the teaching-learning process
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- "There are no video projectors, laptops or high-speed internet in the classrooms at
our university." (Interviewee 1)
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(¥ gl a>las)
" _There are problems with accessing the internet and online learning platforms at
our university." (Interviewee 2)
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Concept code
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Lack of educational facilities and equipment

. > 1 -Lack of resources
at the university

isel $reSw g Ci il 4y o i pas
s,
Lack of access to the Internet and online
educational platforms



M. Jahangir et al. (1+¥%) OlKas § 5 Kilgr Lungo
OE NN patio s
Related Quotes Concept code

alas) €iws SIS big0] slo,l8l o5 g Sliazs 2 5 6l Lo oKl az0g»
(V¥ oxigus

- "Our university's budget is not enough to purchase educational equipment and
software." (Interviewee 3)
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- "I do not have enough knowledge about using different educational tools and
software." (Interviewee 1)
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- "It is difficult for me to use some educational tools and technologies, such as LMS
software or webinar platforms." (Interviewee 2)
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- "I need more guidance and training on how to use new educational tools and
technologies." (Interviewee 4)
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- "There is no comprehensive and well-written plan for using technology in education
at our university." (Interviewee 3)
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- "At our university, there is no training for professors on the use of educational
technology." (Interviewee 1)
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- "There are no specific criteria and indicators to evaluate the effectiveness of using
technology in education." (Interviewee 4)
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- "At our university, there are no electronic educational files or educational websites
related to my courses." (Interviewee 1)
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- "The great diversity and abundance of available educational tools and technologies
confuses me." (Interviewee 4)
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- "Some of my students are against using technology in education." (Interviewee 2)
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- "Issues related to protecting students' privacy and information security when using
educational technologies worry me." (Interviewee 2)
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- "l am worried that using technology will increase my workload." (Interviewee 1)
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- "Unfortunately, there is no culture of innovation and creativity in the use of new
technologies among our university professors." (Interviewee 3)
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- "The generation gap between professors and students in the use of technology is a
challenge in the use of educational technology." (Interviewee 4)

P s Dl 2 F sl SUL oy
cs‘:’)'}‘" cSL“’)‘}é‘
Insufficient budget for purchasing
educational equipment and software
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Lack of sufficient awareness and knowledge

of professors about the use of educational
technology
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Difficulty in using some educational tools
and technologies
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Need for more training on the use of
educational technology
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Lack of support and encouragement from

university officials for the use of technology
in education
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Lack of providing necessary training to
professors on the use of technology
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Lack of an evaluation system to measure the
effectiveness of using technology in
education
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Lack of compatibility of existing educational
content with new tools and technologies
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Diversity and plurality in existing educational
tools and technologies
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Resistance of some students against the use
of technology in education
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Issues related to preserving the privacy and
security of student information
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Concern about increasing the workload of
professors if technology is used

3 Uijeel 50 (6,5l 5l eolaiu] Km 3 lads
Obgzmisls g wslol

Lack of a culture of using technology in
education among professors and students
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Generation gap between professors and
students in the use of technology
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2 -Lack of knowledge and
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considerations
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Table 6: Conversion of open coding table to axial coding
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Interview
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core Code
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Interviewee 1, 2, and 3
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Interviewee 1, 2, 4, and 5
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Interviewee 3,1, 4,and 6
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Interviewee 1, 4, and 2
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Interviewee 1, 3, and 4
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Lack of educational facilities and equipment at the university

Lack of access to the Internet and online educational platforms
Insufficient budget for purchasing educational equipment and software
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Lack of resources
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. i Lack of knowledge and skills

Lack of sufficient awareness and knowledge of professors about the use of educational technology

Difficulty in using some educational tools and technologies
Need for further training on the use of educational technology
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Lack of support and encouragement from university officials for the use of technology in
education
Lack of providing necessary training to professors on the use of technology
Lack of an evaluation system to measure the effectiveness of the use of technology in education

Lack of support and
encouragement
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Lack of compatibility of existing educational content with new tools and technologies
Diversity and plurality in existing educational tools and technologies
Resistance of some students against the use of technology in education
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considerations
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Issues related to preserving the privacy and security of student information
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Concern about increasing the workload of professors if technology is used

Lack of a culture of using technology in education among professors and students
Generation gap between professors and students in the use of technology
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considerations
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Table 7: Selective coding
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Role of each category in explaining the central phenomenon Explanation of relationships Sub-categories Main axis
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9 sk * Lack of educational facilities and equipment Lack of resources Barriers to using
Lack of resources can lead to lack of access to necessary at the university * Lack of financial resources to educational

tools and technologies, inability to use these tools and
technologies, and ultimately, lack of use of educational
technology in the teaching-learning process.

technology and
information and
communication
technology in
the teaching-
learning process

purchase educational equipment and software
* Lack of human resources
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Lack of knowledge and skills can also lead to lack of proper
and effective use of tools and technologies, lack of benefit

from the benefits of educational technology, and ultimately,
failure to achieve learning goals.
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Lack of support and encouragement can lead to lack of
motivation in using educational technology, lack of creating
a suitable platform for using this technology, and ultimately,

lack of institutionalization of the use of educational
technology in the education system.
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Considerations related to content and students can lead to a
mismatch between content and teaching methods with tools
and technologies, creating confusion for students, students'
reluctance to use technology, and ultimately, lack of positive
impact of educational technology on students' learning.
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Considerations related to attitude and culture can lead to
resistance to the use of educational technology, lack of
acceptance of this technology by professors and students,
and ultimately, lack of widespread use of educational
technology in the education system.
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* Lack of sufficient awareness and knowledge
of professors about the use of educational
technology * Difficulty in using some
educational tools and technologies * Need for
more training on the use of educational
technology
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* Lack of support and encouragement from
university officials for the use of technology in
education * Lack of necessary training for
professors on the use of technology * Lack of
an evaluation system to measure the
effectiveness of the use of technology in
education
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* Incompatibility of existing educational
content with new tools and technologies *
Diversity and multiplicity in existing
educational tools and technologies *
Resistance of some students to the use of
technology in education * Issues related to
privacy and security of student information
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* Concerns about increasing the workload of
professors if technology is used * Lack of
culture of using technology in education among
professors and students * Generation gap
between professors and students in the use of
technology
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Table 8: T-test results for hypothesis 1
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Table 9: T-test results for hypothesis 2
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Solutions to overcome the challenges of the use of
educational technology
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The Impact of STEAM-Based Scratch Programming Instruction on the Critical
Thinking of Sixth-Grade Female Students in Karaj

M. Abtahi*, P. Fath Ali Beygi

Department of Educational Studies and Curriculum Planning, Faculty of Psychology and Educational Sciences, Science and
Research Branch, Islamic Azad University, Tehran, Iran

ABSTRACT

This research aims to examine the impact of Scratch-based
Received: 23 March 2025 programming instruction grounded in the STEAM approach on learners’ critical thinking.
Reviewed: 07 May 2025 Programming instruction using Scratch—a visual, block-based programming language—can
Revised: 10 June 2025 significantly enhance critical thinking skills and facilitate the learning of programming content.
Accepted: 02 August 2025 This approach, rooted in STEAM (Science, Technology, Engineering, Art, and Mathematics),

helps learners acquire the essential skills needed in the digital age through practical and
interactive methods. The utilization of Scratch, owing to its visual features and block-based

KEYWORDS: structure that enables a hands-on experience of fundamental programming concepts, can
Programming effectively bridge the gap between theory and practice while reinforcing students’ cognitive
STEAM and logical abilities. Previous research has demonstrated that integrating interactive
Scratch instructional methods with multimedia environments increases self-efficacy, creativity, and
Critical thinking learner engagement with educational content. Consequently, employing Scratch in the

instructional process not only familiarizes students with basic programming concepts but also
boosts their learning motivation and active participation in developing the skills required for
the digital era. This study aims to provide a scientific foundation for designing interdisciplinary
courses that prepare students for future challenges by precisely examining the educational
effects of Scratch.

The current research, based on its objective, application, and work approach, is
quasi-experimental, using a pretest-posttest design with three groups: one control and two
experimental groups. Out of 48 participants, 16 were assigned to the control group, 16 to the
group taught with the STEAM approach, and 16 to the traditional teaching group. The
population of this research includes all sixth-grade female students in Karaj city. A school with
two sixth-grade classes was randomly selected. In order to gather the required data, both
library and field research methods were utilized. In addition to eight sessions of Scratch
programming teaching with the STEAM approach, Rick's Critical Thinking Questionnaire was
used for the critical thinking variable, and a researcher-made questionnaire was used for the
programming content learning variable.

The results showed that the programming education using Scratch software based

on the STEAM approach has been influential on learners’ critical thinking and programming
content learning. The findings indicate that Scratch-based programming instruction within the
STEAM framework has a significant positive impact on critical thinking components,
specifically creativity (coefficient= 0.421), cognitive engagement (coefficient= 0.233), and
cognitive maturity (coefficient= 0.267).
The outcomes indicate that programming education and cognitive maturity in
critical thinking have a positive correlation with each other, and as students' programming
skills increase, their cognitive maturity in critical thinking also increases. In other words, as
programming skills increase, improvements are observed in students' creativity, intellectual
participation, and cognitive maturity, which underscores the importance of designing
interdisciplinary courses tailored to learners’ needs for developing critical thinking and self-
regulatory abilities.

* Corresponding author

£ m.abtahi2030@iau.ac.ir
@ (+98912) 7865629




M. Abtahi, P. Fath Ali Beygi (Ve 0)%)

K xS Wiy o orlar] Mo Lu] doguaro

COPYRIGHTS

© 2025 The Author(s). This is an open-access article distributed under the terms and conditions of the Creative
BY NC Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)

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

NUMBER OF REFERENCES NUMBER OF FIGURES
32 0

NUMBER OF TABLES

8

FS oyl gel Gl GOLiS! yS& p pusa] 35559 33 i &yl 513800 35 b oanns 3ol 390 ] iU
TS Obow pes (Il pilds a0y
o (Arxis iy F b Ofolud] 4o guaro

Ol ol s oMol ST oSl i 5 pple domly o s 7 sl 5 ol sUSCEHS o o) (st dolips 5 iy Aelao 09,5

EReLES

355455 2 e @Sl 3l 5 b mmagiaaliny (S350l 3l (o SR cnl 51 S EEEEIREEE
a5 Sl jl58le 5 5l ool b (cuugidnlip b390] il 005y 580 S0l golinl S& s (STEAM) el
6 mgtalip slyizme 550k 5 DI S5 Cushs WIS ga aml (Ssh g 5 (amgitalin S
Iy Jiuzus yae 10 5Ls 5500 o le o dolss 5 (doe sl g, 5l oolaiwl b b wiS o SS 50 50l
peplin Jas & o ISl 3l Soly JLisle g (g pa o Shg dawlgas a5 7 Sl 3l oolaiwl oS S
Cash ez 5 Jos 5 5555 e Lol ol )0 5e Jlele Wi e 5] ol B 1) (nsialin sl
sl s, pleol a5 wlools Gl 55 oy gy Slasod aiS Jas oljgel jtils ilaie 5 103 slagaiailss
las b (B 5ol Joles g cudMs (sl ) 8095 inl3dl crge slaile iz slalase b Joles (o)l

gl enlin b 30l il (lisl carge e (90l il b 50 @ySsl (6565, 5 0 e9,0nlil 055 0 (55590
25355 2590 S lees S s 50 5 1y QBT Jled o5 L 5 (550l 85500 aSly tog- 5 oo (msiaaliy
ole olie @Sl (B0l Dl B0 ) b Sl 0000 gl ol aed e Gl Sl ;ae
ke oslel sanl sl il (sl 1) (ligel isls a5 o1 ool )8 (gl ) slro,90 b (ol

Shoslil b (stalojlacs £99) 51 IS ol (39, slive 2 5 508 B bl 0l gl
Ugad e 4 az g b Sl Galo3T 09,5 55 9 09,5 09,8 Sy c0g,5 a0 5 (y9031ms — (3510t b
AN g il 0,509, b 05 Glalojl 09,5 slr 55 V8 5 olsS 09,5 (sl 80 VP 01,8 FA oy 5l sl
Bl 150 olieel il &S Lols ol o (Lo el o Gt sl o j5 Lialejl og,5 slye
Gl ) i IS 30 L sy Sy 80l (6 S i By 31 ol )5 ol s ol i
ol 0o ool Slawe 5 GRS b, 90 5 Gimah ol 40 5L 0,50 ledlbl 5,510 ,5 jekiteds o
5 Bal sy 51 golitl S5 eiie (sl il 9,809, b @Sl (pmagiaaliyy (B0l Al ctn yogdle
s ool axislu 3aoee Aol i el glyiome G50l i gl g iS5, (golanl golas]
ol Sy il 3,505, 3 (e Sl I3l b omagiaalip Gygel 5l a5 ol i b
el & am3 e i gl (slaaidl ol 039y S5l F W Fol (mgiaalin slime 6553k
= p2) LB sladilhe (s foline e 3l watel 8,505, 52 lr o @Sl 3Bl 5 b (omgitali
Sl Sssalails ol S5 45 (IVEY 2 p5) ilingsh s (VYT 2 y5) (05 (6555 o(-/FY)
(St 5235 b ol 5B 3 Ltk 5 gty el 45 s ol Lnscily
Sl oo bl ol S o (m3lagsl ommginslin ) lisel s olge (B L s Wl e

VEF poyg Y icdl o o)l

VEF i)l VWi sls &b
VEF ol s Ve il )l

VE-F oloje VY i 0l )b

1ol o 3ls
gl

ol (3901 8,50,
&Sl

olal S

*
Jﬁi‘“" OM&J’

m.abtahi2030@iau.ac.ir 5
<AV Y-YAPASYA D



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

Tech. of Edu. J. 19(4): 1055-1065, Autumn 2025

1-aY)

1F2F juoly oF o los )9 @‘yj,ﬁ/"ﬂ,u sole 4 i

Olsgel il SLigel 5 (6,58 oS i (BB ngidaliy 50 Oolge il L K0 @ jledy by oo
Ay jo 1) GBW S0l sl b celice slaid iy (sloo, 90 (pagad Coedl ul ol aST 2 cauly oo S9uge

Sl oo Az (S paedgS g solaml Sav sla s hyg

p3Y sl 5 s w2l b Glls> Gl et Sl
L) erSpenal sln walsd 2L 5 Sledbl S o (flaw (> sl
Sloiigel Lol &an o b ke ol Uiyen [Alawsl asls
sl g il Sl g, b aS ol 3l e 01 13 el 5 o]
Wi sl Fhe sladooly (8L 55 oS i esloss (9]
[a]0sS o iyl By S ulas cogec coblage (slagy]u asile o selois]
R s BB b sl lileyuiz 5 jsel slagssl
ALl L sl crl 0,0 536 el s xS0k g (2SS
S lie dlgise (eld 5 Ol (US04 ey Glyie
oduzms pedlis B oS SIS oyl a4 g anas Lial3dl 1 olge] il
L wilgoe (Shigel slagil (mizes LS Sy g )
Sl s anS olidl (el e ,o aims o3l ol5gel ils
Sl s Bros 6550k Zusk 4 Wl e ol (nl &S 0555 0k 05
oW 6 55ealS pole laasie (s een 4 [V 0] wS Sas
Ozl Sl ) 055 e cenlio sladeliy g Lo l3dle 5 aiiS e
a5l Jl8le 5 daasl s ol 5 (S S b el sl s
Ol0sS 4 cmugiaS gl slp Jle obg, a5 ol (Scratch)
03555 5l 00lall 33 (g8l Sl b ompitols 2 3525 50 Dgenins
0aiSe 5 p (s ;3 g Sl SalS pole 5 (cangiaslin b gS
G ) ol S5 sl e 5 alies Jo (oW (Lol 5
O3S @ oS el (spa pmgiteliy b @Sl [N S e
0550k lis g ool JSaay 1) s gideli y pedlas aos o )5
Sligells (luass o Shas g 03550 Wl oo g5l 5l oslicial [V Y]
Sy 1) gl Glelons S5 sl o eizman 5 amo Galidl |,

Dyl aes
lagisy Jesar lislle el ils &5 amsge ol Cliios
o )loe o DleMbl (5,5l L agzlge 0508 5 Sliz i (L55ge]
oisel 5o Sl gl eslainl Wyl s golanl S
(Sl S& Cusli el g 03,5 Sk 1) ISt cnl Wl
»opdle INFloga oliaal ails 1o (a0l & e 5 Loy, )0
ol o0l a5 LaolEtils (Jlgamiils (g5, ondplonl sla_fgs !
S5 gla e Zash @ Wi g5l b Ly slacolled o5
35T S3ste Sl Si3m 83 @Sl (SIS sty S S iy
yeme Olgmiils 5 lisel s 5o (sSUsS slac e dawsi
o SRS 4 @Sl pmagiadly (higel sl V0] st
g LES,L (S g empaely plaasie 5 plalee walite
(MIT) Cesgzlole (6,5l3 sl anile (ylez Cy,me gbrolfiils
oo S (b 1) ol (Sh55el sloo Sag; «cdlgSolo 5 5 jgiiinl

w

doddo

a ]y Olisel s o8 35l o0 alasealy oy & isel sl
B Soy 53 Broe OLSie 4 (B a3 (RIS 5 bl
35595 2 oy aSU ol (ul 10 9 WS (o0 e o9 02
Oysel il waiwl o390l 4, [V] o ls (STEAM) ol  ials
w3 oo 390l (52l 5 SR csmdipe 1S3k e slratie) o |,
Lol Slsl, 5 cwiige «5y5k8 epole chisee a5 gl [Y]
G350l 9y S5dse Rt mrel 4 asgeze (nl 4y asadlol
el g 35ls aST boojem onl coled 13 ol5gel j2ils & Lie 1 o]
Sy oslo oo dlizs o s jo Slegige (pl (gilwaz LSS @
b ololy b ogdicn oS 5 it b SL2b, b psle s 1 i
S higelitils sl 5 (Kiod LS 5 cnl 05 ga plesl (5 5lid
5 e 2 ST bjsal o9y cal )0 e Sloles 5 Sl
‘d)jb-é LgL{bo)'? 3O ¢S > slecdles )| oolazwl b 9 L;Iw)ul..n
35509y ool S (o0 3b g WS (o0 S )Lk (LB 5 (cwdige cpole
sy el 2390l (Va8 o SaS ol 5 D S5 b5 4
Sl b S o K8 5565 ) a5 el (glats juix 5 anls
S Dledly) g i owdige (9l psle slaaie) o (oot
4 15 el are Sbawss i (5068 (sl oo 0,0, ol oS
s Jo> csolazl Say aiile slasly slocloe S oo S5 L:eo]
[F]as oS08 1) (So5ud Ll 5 oo selodim| ailBMS

Il Blaw a5 wes oo 1) Ceoyd pl S0 4 (golanl Sas
J&M 9 ‘smla...a 6L®J>o‘) L9 S ) U;b; 6&05%&
Loaes e o5l bl 4 M diase Jo ouizen anb Caws
M gl (SFgliie (5 Sloely «s 515 5 o5 ) S0t
Glac e WS oSS S5sS @ i elaxal 0] wns lay
Jos osias il (slaos S 1o 5 Wisels |y s fSen 5 (L)
Conl ool Jgol 5 GlLbl Lumea yigs S o Jolis Sjud iils oS
oRIFl Sl 9y, crl Wl 08 e, (S s &S
Coshi 1) Canb b oyl dal, § 0gd 0 505 iiassloiel
P NV IO AVCSRC S [ SYON IS EE PN g PV ] REEC g
slaceibdys 4 pbows lp 1) GBS 5 wiS o0 wal2 550k
SO los Cueti 4y sl 5,505, cpl ojle s oolel yricn P
35 QB8 B g i g p Sl S e S (2 g (ele
[V].Abosn ON-Y

St izl 5 S olsear pil Ol 5l Ghe g el G236

3 Aloed g oduzmn sbio o el oads aSln YY 8 o u;";)'s,oT



M. Abtahi, P. Fath Ali Beygi

[ARY))

K xS Wiy o orlar] Mo Lu] doguaro

b oligel isle el p opl 10 .0 axwes |y (g piucilanl g ool six
WS (o0 ok | 395 slooss] (s S (o0 2958 Jlhe So )b
awg 1) plialeonl 5 e b bagje glog )l (talejl b g
g el 2 Cales 50 5 WIS oo Com ar 05,5 o | bl e oo
b Jolb 3,05, cnl Jolm sl iy Jpane <5l L
5 ol dagi 5 (talesl )b Sl giluned b 5 s3lo ol Jlges
isel ol s Bae o8 ceol Jpame adg 5 b)) Caled
IV ] el asal> 1y slad > 5 59,0

@ g8l el ) A 5o 0l plsl by o) 5o
2585 Sesl S5z ge aaliphly 2z 98 50 planl elaiie (g0l il
o Jae DY ol Gamgn 50 ol oty &l)) Goyo b oy
s 6588 iBgR 5O (pized WS (o5 Sam 2l 950
5 OB Gjsel 2 ol jsbas oS oud )l wys )b 5 (VY]
5 shos 5 )0 b iagh cnl 5l Sugee )10 35 63 (ce 65l
bl los S5 eolasiw] il Lhieel 0,505, 5l 0 Slae
lily (slayaite 5500 ()| Ktigly b oud plonil glo tagl
(ol ey b oligel il deass 65,0 9 oM asile
4 azg b Sl S8 )y 9j9e S g Al Jo Ol
Slagbyy sleslinul 5 (5355 @y (csianlin (390l 2950 5 St
g 35S 4 4z g5 b g eriasl B0 S 4y 5500y 5 A
g3l p (b5e] 5B s aad Kty o 988 )5 aiaj ol o
Ohigelmils (golaml S5 &)les 1y oaionl 0,505 5 Sl 5138005 L
Al oms (Gaghn onl bl Ban w8 nyp plnl el 4l
S 1 el 9,805, 2 (e @Sl 1Bl b (pgiaalipy S500]
5lasle ot opl oo,8 Blaal .ol ligel uils (gola]
5,555 2 e @Sl Jl3Hle s b qmgiaaliyy Gajsel ST (e -
OB XS0l solanl Say o BN adlie el

355055 2 e gl JBley b qmagitaliy Goigel B s -
SIS ,5sly ol S 5 205 (553 g i

35505y 2 e @Sl 3l b il Ggel I et -
D588l gl i s S ol e s e

aalgs b 184 ol agh lbars B oad S5 Glaal a4 axgi b
2&5.3

555095 2 (Ko @Sl Hl3Hle s b (pmgiasli g Shgel (ol dus )
Syl Jloliae ;35U ligel uils golanl S& p pusanl

o slods,s

2 el 9,805, 2 (e @Sl IRl b qgiasliy hjsel -
Sl ol sl olygel ails goliml Sis ,s cuddls ailge
4ilho sl 9,505 1 (Hine Sl I8l 5 b (o gitali (2501 -
oyl oo il ofjpel Lils golil Sis 5 md (g8 0

Slr e b siS o o5 cul L (Gl sl (pl & axg b
5 ol s (ol 5 plnl gblie )0 cmsialiy S3j5e]
DFl gt (ol 53,5 ©y900 Slong slagay 5k

alis YU e SE 8 oS slacs oo 5 (S a5 solil S
anlyd cplole Gledbl Sl s Jodod [0 cogee S 09— o0
Gl bl oS 5 g Jlow (LMl D 5 gds o)L Jal s
il il milie ) golaml ol g ikt gl 4y (s,
O ygody «Dledbl 5 dy 5l 18 aS e SeS ol il ey ol S
53 lgs o ol pl a8 W53l s oy T 5,050 ol g oms 4y (ol
e ol A3k 5o oy Sls Jo 5 SRIST sliis S prons
Gl lioe sty Yol g bLs | ol canyos 32,k 5l a5
oleatio g arg LNV el 69,5 Oyde slis ;o Cuddge
el Ll as ol g5 S50 (al (et (g 00 Sty 1358
2 &b 3 el 9,80, Sloe 2 @Sl ) @ (magiaeli
e boogls B, el gelal Sas

Olis oS Wlos )5 i ol b )l38 sSdsy wiile calizee sloylol
S8 Sl wnld s 6 pSeis Ll Sledbl g ,5ls a3 o
y Olisel il a5 wms iyl ol ol sl (355503550 ol
9 LS Qg“.\.a: 6}15°Li 6‘)-.’ JL».».’?DO LSL“)U'." )‘l solaiwl Coundy
o1y eolasl Sa g (29,5 5 (o> il 60,5 sl e
o0y badlol e ol 50 Catte Slaladl 5l S ams gy o]
i Al o Cgas Jaby plyiea g8l Siisel 5 cmsiaoliy
(S9SN 6550k 8592 53 0Rgd 555l g ple @y Aangs o
o s ool sl 00,5 oloul (iigel o 1) (6 Kot SV g5
s w553k sl 5 ho 5 Slas by 3l s 50 b olyen
Sl rose ly s slaghs) Jlisa 35500 5 lolas b ons
oigd ol (nl il Slacl pole glos gliws 5 oz slags sl
J> s len wieils & FonslS (cmagiaslp aile gloaie; o
g Jlzms laylpl 5l eolatwl o)l Comnl el oopzmy dliun
Jgio puplie b oS S8 yl590] il Silgs oo ol slas S,
ogMeds .ol aLily (5,5 550 (5 S0l ol j0 g asS Sy il
sloxsl 4y Wlgs oo obisel los, b wlas! pole claazily guals
a5 04 e olygal il (63,8 slajls b cnlite o ys (sladal
ol DALl o550l coaS 6l )| cua 10 Syp (sl 595 ol
wilsn oligel tils o8 05 (b glaisSa Wl (ajsel L
Wyls 523 45 a5 1, lonyl 5 zyb ym g oS el ailed jgboay
onlpte VAlons o cusdly a4 3L 5 rtaes! iplils JSCaay
S tl 905 5 (es @ 5 (oo o2 &S oy b &)
AR R = P

Jlae GBS S Goyg5 (shol Ban qeial 0,505, b (ojsel 5o
Qsle ‘sal.bu)l.e,c g\.»S‘so SoS u‘)?“iu“b L u,us) U"‘ ] O.\.».:]
e LLI | SUlss 6 )Som ¢ Jotad golisl S5 e D >



Tech. of Edu. J. 19(4): 1055-1065, Autumn 2025 (1+0%)

1F2F juoly oF o los )9 u.?vaj,g/"_;,,u sole 4 i

(olar jobay as 05 0,5l ;a5 YE L il oS g0 (sllo a o
FA gl pox> g0t A ol 0,85 1 09,5 dw & oligel sl
OS50 Kimghy Slre O ygod osls (55105 jslateds sl i
sl oDl (55519, (sl g ols pll ) a5 Jae 5 iy jp2>
ool i, g0l golissl S5 anbsims s 5| (ol S5 uicie
Levlos

ool 90, 5l ol o asaus Qb gl a0l 51 IS g0 2l o,
O g & ax8 5 (Ricketts) uiSS ) golas! goldnl S5 aol jiow
ooy )T (lgieds 05,5 99 Wad Gl 09,5 A 4y Gljgel il
b @Sl smgiaelin Gajpel baog )5 51 (S 5 oad bl il
Ozl Qs 3l pss 05, (sl g 0,8 by 1) vl (2j5el 050,
s 5 515 LS djsel (ladad s bl g ,Sol (cmgiaaliy
P& a3l 55 Lakd olsS 05, (lgieds 5 e 09,5 b e p5 e
sl 3,809, by Jorlie 10,87 S8 0 (Ve 0 1) S ) (ol
el oals BL1Y Jgaz 50 and> 0 SIS A

2 el 955005 p (e @Sl Hl38le 5 b (pgiasliy (Bigel -
3yl Jloline 3T olygel Liils solinl S5 o 5lid dob ailge

G (w9

1525 el 0ol oolittul aisdon (55 aiged g 5l e pol> (Rwgi 5
3 ol 2 s ol o sl s oles Jals ] el
5 g slaseita S5 Sl s Keh 28lS gliies
5 Comiz> dilocimgh Hhaide sla Fhs a5 ool bl slasges
e S SbBT obl Ko ojle 4wl o 1y Joass e
Loyl 8 oloml Sl iz, b0 ¥ Al ojloe 5 plal &l pss
b Shs ok es 5l AU Gl S s S8 5 a2 )LSe 228
gy a8 S aiged 3,50, ol WS (o0 2l 1) Glisel il 693
ptaliy Ghisal ;b (Ken 298 5 3 ,e5 b o ojla]
WS (o) 2 § 5350 Hebar |y olal K& il 3,509, 2 (S
Glacqelie Cozlz )0 5 pdaans 5 5055k boelcussd b

W58 18 solatil 5,90 attiee

2ebojl sloog 5 (sln g Sl Jl3le 5 el Sl asliy i) oo
Table 1: Program for training sessions of scratch software for experimental groups
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Test group1 (Scratch training based on the headings of the book)
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Objective: To integrate programming and mathematical concepts into practice Objective : To obtain primary theoretical and practical knowledge in
and interaction accordance with curriculum
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Purpose : To reinforce students ' programming skills and creativity through 52 :
practical work Objective : To strengthen the programming skills systematically and
effectively to educational performance
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Purpose : To promote creativity and strengthen applied skills in interaction with

software
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Purpose : The stabilization of practical skills through repeated
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Meeting Test groupl (Scratch training with steam approach) Test groupl (Scratch training based on the headings of the book)
Content : Investigation of projects created and training of ring concept ; Content : The concept of the ring concept and the presentation of
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Objective : Practical implementation of ring concept and its application in =Y
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Purpose : To encourage creativity and innovation through cooperative feedback
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Objective : The final evaluation of students ' performance based on the
criteria in the textbook
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Table 3: The study of the kolmogorov - smirnov test in the study of the statistical
population in the study

anlii

Questionnaire

S5 el = B9 550055 (905
Kolmogorov - Smirnov test

(Voo ¥) oS5,y oolasl S5 ol yy

Ricketts critical thinking questionnaire

0/121
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Table 2: General characteristics of the statistical society

Educational level Jluaxs alado Genderdogwis Age s Numberslaas Groupsla o5,
The sixth primary school )liwgs guicis Woman 3 12 16 Steam test group !l L)';'«iLa)'" 09,5
The sixth primary school ;jLtugs i Woman 12 16 Group of simple teaching test ool g a3 &LA)'" 09,5
The sixth primary school ;)liugs guicis Woman 12 16 Witness group ols3" 05,5

(ANCOVA) uily)lgsS Jdoss gulis :F Jgu
Table 4: Results of covariance analysis

Variance il )lg SS Sla e Egerno df gol;T ax s MS Slay po (5Sbeo F ol [JRREHS

Pre - test creativity S Q}A)'] Ol 82/50 1 82/50 6/75 0/012

Teaching program writing (Group)(eg,5) ey aoliy u:‘)'B“’] 95/30 1 95/30 7/80 0/007
Error lUas 1123/20 70 16/04 - -
Total Sum S aea> 1301/00 72 - - -

Snrad g (a3 g 5 09, b a3l D Jgax

Table 5: Test with linear regression and correlation

model number R Square i Std Error of the Estimate
Joko oylads R et oy Adjusted R Square Syl ey 3 il (gl
1 0.677 0.483 0.568 2.2842
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Table 6: Information about ANOVA tables

Jae Model Sum of Squares solil ax o df Sl e (52X5ke Mean Square F & o s sig
Regression ;s 3, 1281/337 1 1383/317 303/324 0/000
\ Residual suils 3l 1568/836 339 4/633
Total Js 2738/944 340

b s S5 s3] @S Y Jsax
Table 7: Results of linear regression

Model number R Square Adjusted R Squgre Std Error of the Estimate
Je o)led R O Gy oal haed o 69912y 3lailinl (sllas-
1 0.773 0.483 0.491 2.32345
Sy doe lye Jsoz sl A Jgox
Table 8: Table test of regression model coefficients
Model Sum of Squares df Mean Square F sig
Regression 1363/347 1 1363/347 300/224 0/000
1 Residual 1451/713 339 4/721

Total 3124/963 340
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The emergence of Al-based chatbots such as ChatGPT, Google
Bard, and Bing in the past decade has opened new horizons for education, particularly in
teacher education curricula. These advanced tools, through natural language processing,
simulated educational interaction, content generation, learning activity design, and
immediate feedback, have the potential to fundamentally reshape the educational
experience of future teachers. The present study aims to compare and evaluate the
educational performance of leading Al chatbots and to investigate the implications of their
applications within teacher education curricula, with an emphasis on pedagogical innovation,
curriculum modernization, inclusive digital pedagogy, and alignment with 21st-century digital
teaching competencies.

his study employed a descriptive—analytical approach based on a structured
narrative review method. The research process was grounded in the analysis of scholarly
sources published between 2018 and 2025. The sources included peer-reviewed research
articles, expert reports, and case studies focusing on the application of Al chatbots in
education, with particular attention to teacher education. Data were analyzed qualitatively
using a comparative framework to assess the educational features, capabilities, and
implications of the selected chatbots. The analysis incorporated theoretical models such as
Technological Pedagogical Content Knowledge (TPACK) and the Substitution—Augmentation—
Modification—Redefinition (SAMR) model to interpret the degree of technology integration
and its transformative potential in teacher training programs, alongside considerations of
digital ethics and equity in access.

The results indicate that Al chatbots have contributed to the transformation of
content production and organization, enhanced learner engagement and immediate
feedback, development of information and research literacy, improvement in language and
writing skills, promotion of self-directed learning, and a paradigm shift in the teacher's role
from knowledge transmitter to learning facilitator. ChatGPT 4, with its advanced capacity for
specialized content creation, scenario-based instruction, and analytical feedback, fosters
reflective thinking, adaptive pedagogy, and innovative lesson planning. Bard and Bing Chat,
with their research, verification, and citation capabilities, support information literacy and
inquiry-based learning grounded in evidence-based practice. Meanwhile, tools like Botnoi and
LINE Al Chatbot are effective in informal learning, basic digital skills development, and
educational messaging. Nonetheless, challenges such as overreliance on technology,
diminished critical thinking, output instability, ethical concerns, data privacy issues,
algorithmic transparency, and the need for digital competency remain significant barriers.
This study demonstrates that Al chatbots—particularly ChatGPT 4, ChatGPT 3.5,
Bard, Bing Chat, Botnoi, and LINE Al Chatbot—are initiating a fundamental shift in teacher
education curricula. Beyond transforming content delivery methods, these tools are
redefining the roles of teachers, student-teachers, and the broader teaching-learning process.
Their positive implications include facilitating instructional design, delivering real-time
feedback, enhancing research and information literacy, nurturing reflective thinking, and
strengthening autonomous learning. At the same time, concerns around technological
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dependence, critical thinking erosion, algorithmic bias, and digital literacy gaps must be
addressed with care. A comparative analysis of these platforms provides valuable insights into
how each Al-powered chatbot offers distinct affordances that can empower learners, foster
critical and creative thinking, improve problem-solving, encourage collaborative knowledge
construction, and enhance adaptability to rapidly evolving technology-enhanced learning
environments.
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Antecedents, processes, and outcomes of using Al assistants in enhancing students’
research literacy: A constructive meta-synthesis study
Z. Rafatjoo, E. Heydari", G. Salimi, M. Mohammadi, F. Keshavarzi

Department of Educational Management and Planning, Faculty of Educational Sciences and Psychology, Shiraz
University, Shiraz, Iran

ABSTRACT

Information and communication technologies (ICTs), especially
Received: 07 April 2025 artificial intelligence (Al), play an important role in improving digital skills, enhancing the
Reviewed: 22 May 2025 quality of learning, and facilitating educational and research processes. These technologies
Revised: 22 July 2025 reduce educational gaps and increase the efficiency of scientific research by personalizing
Accepted: 14 September 2025 education and automating processes. Universities also play a key role in the development of

science and increasing scientific competitiveness by providing research infrastructure and
promoting a research culture. The present study examines the role of Al assistants in

KEYWORDS: empowering students in research and identifying their antecedents and consequences. This
Al study aims to design a conceptual model for the effective use of these technologies in
Research Capability academic processes in order to help educational and research policies in line with digital
Higher Education transformation.

Intelligent Assistants M This qualitative research was conducted using the theory-generating meta-
Smart Research synthesis approach, following the six-step process proposed by Sandelowski and Barroso. A

total of 187 relevant articles were identified through searches in reputable databases such as
Magiran, SID, Web of Science, Sage, and Google Scholar. Ultimately, 65 articles were selected

" Corresponding author for in-depth content analysis.
X eheidari@shirazu.ac.ir m The findings of the study show that the use of Al assistants in empowering higher
@ (+98917) 3871022 education students in research can be analyzed in three areas of antecedents, processes, and

outcomes. The antecedents of this technology include five main themes: technological
curiosity, knowledge of using Al, scientific writing skills, English language skills, and access and
acceptance of technology. The related processes also include ten main themes: digital
resource management, self-directed research, ideation on the research topic, receiving
continuous feedback, reviewing and revising the text, purposeful information search,
personalizing research experiences, data analysis, improving content quality and editing, and
reviewing and publishing research. Finally, the outcomes of these processes can be
categorized into eight main themes: reducing stress in writing, receiving immediate feedback,
improving research structure, deepening critical thinking, digital distraction, over-reliance on
Al, privacy issues and ethical violations, and facilitating and accelerating research.

The transformation of education using information and communication
technologies, especially Al, in today's world has improved digital skills and facilitated
educational and research processes. These technologies have created new opportunities for
optimizing processes, but they also bring challenges, including ethical and cultural issues. This
study emphasizes the importance of carefully managing these issues and the need to pay
attention to the ethical and social challenges of improper use of technologies. The findings
show that Al assistants play an effective role in empowering students in research, especially
in the areas of technological curiosity, scientific writing skills, and access to technology. Also,
the use of these tools has improved research processes and increased students' scientific
productivity. However, excessive dependence on Al may reduce independent thinking and
create ethical challenges such as privacy violations. To optimally utilize these technologies, a
comprehensive and balanced approach is needed that exploits the benefits and manages the
challenges. This research, in particular, by identifying the antecedents, processes, and
consequences of the use of Al assistants, creates a new theoretical basis for future studies. It
is suggested that policymakers and university administrators should use these tools in
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designing educational programs to improve the quality of research and educational
processes. Also, future research should pay more attention to the geographical, cultural, and
social aspects of the use of Al in different countries.
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prediction and data of science, enabling new discoveries and
developments using digital twins and intelligent robots

Artificial Intelligence: A Powerful Paradigm for

Scientific Research
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Artificial intelligence assistant to create initial drafts of research,
summarize research background, edit research text and articles, not
replacing Al for the expertise, creativity, and critical thinking of
researchers, ensuring the accuracy, coherence, and credibility of
scientific articles, paying attention to ethical issues such as the risk of
plagiarism and the possibility of unequal access between high- and
low-income countries
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Using Al to brainstorm and explore research topics, outlines, benefits
including review and editing, speeding up the writing process,
reducing cognitive load, providing immediate feedback, limitations
including creating misinformation, lack of creativity and originality,

undermining academic integrity, need for clear instructions and open
communication between students and assistants
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Using artificial intelligence assistants for the integrity and validity of

research and the original title, processing non-native language texts

and their fluent translation, helping to review the background and

research gaps, easy access to journals and publications, improving the
adaptation of the article format according to the desired publication

ol (B3 sloeygs Gl & (egmas Bga o)l (0Kl pos
@b Jse b cdllas (g3luaz LS (slp segian (hon SS i
Olpeds egian (har DYlie ele slacs 4 a9 by Yol
o9 9 6ol sl lee Ll 6l p (LSS orte
Al tools do not replace traditional scientific research courses, Al helps
to integrate materials, formulate arguments, and adhere to scientific

paper formats. Al as a complementary resource for enhancing learning
and writing skills
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Can artificial intelligence help write a scientific study?
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Investigating students' research writing processes
with the help of artificial intelligence
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Using artificial intelligence to write scientific research
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The impact of artificial intelligence tools on academic
writing teaching in higher education
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Table 2: Proposed Model of antecedents, Processes, and Consequences of Using Al Assistants in Student Research Empowerment
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Fig. 3: Thematic Network of Antecedents, Processes, and Consequences of Using Al Assistants in Student Research Empowerment
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Table 3: Sandlowski and Barroso (2007) meta-combination validity optimization processes [36].
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