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Abstract

This desigrbased research (DBR) study addresses the lack of-senpttive digital pedagogy for
Arabic as a foreign language (AFL), focusing on the acquisition of Arabic writing systems by non
native learners in higher education. Motivated by the dyastiappropriate digital tools and mixed
evidence regarding-leooks in Arabic contexts, the project developed, implemented, and iteratively
refined t he Al-lodk TBessthdy enmployeadarsequentialexploratory mirethods

design within he DBR. Cycle 1 involved exploratory focus groups with AFL teachers to identify
classroom challenges and the desired characteristics of the tools. Cycle 2 consistediiskmred
interviews with teachers and focus groups with students following ppatotise, highlighting
usability and pedagogical issues. Cycle 3 deployed adapted Technology Acceptance Model (Davis et
al., 1989) surveys examining perceived usefulness (PU), ease of use (PEOU), behavioural intention

(BI), and constructs including compadlity, media richness, and interactivity.

Qualitatively, teacherso6 and studentso6 finding
instruction, including letteformation guidance, timely feedback, pronunciation modelling, and
sustained engagement, specifying design requirements such l@moaal cues, guided letter

formation, immediate feedback, concise task instructions, -tigletft interface alignment, and

offline resilience.lterative evisions addressed these issues. Quantitatively, teachers and students
reported high PU, PEOU, aigl for the refinede-book. Teachers endorsed audio and interactive
components as effective for beginners, while students expressed strong intentions to continue using

and recommending the tool, noting minor workflow frictions.

The study makes three research contributions: (i) it proposes a digital pedagogy framework aligning
cognitive task desigh guidedbyPasseyds Learning El ements Framew
(2018) PresentatieRracticeProduction approaéhwith acceptance constructs critical to adoption;

(i) it offers an empirically derived set of design principles for Arabic scrpbeks; and (i) it

provides evidence from iterativauthentic classrooms across iterative cyclBlsese outcomes

establish a replicablBBR pathway fordevelopingscriptspecific digital interventions and practical

guidance for integrating-leooks into AFL curricula, advancing eviderogéormed digital pedagogy.

Keywords: Arabic as a foreign language pedagogiypoek, interactive exercises, desigased

research, learning elements framework, technology acceptance model
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Chapter 1: Introduction

1.1 Chapter Overview

This chapter introduces a desigased investigatiofor developingan interactive 400k

Ifor teaching the Arabic writing system in a higher education Arabic as a Foreign Language
(AFL) context. It outlines the background and problem, statgsutppseandaims presents

the research questioRQ9, summariseshe methodological and theoretical orientations,

explains the studyds significance, and maps

The research highlights a significant gap in digital tools for learning Arabic script, which

poses unique challenges compared to Latin scripts. As the digital landscape in education
rapidly evolves, there remains limited research on how theoretical fraskewan inform

the design of interactivelectronic booksetbookg for Arabic script instructionThis study

employs adesignbased research (DBRj)ethodology across multiple iterative cycles to
developjmplement and eval uat e t hbeokAdingFa sBsaedyab si nlLteearrar
Elements Frameworf2011), the Technology Acceptance Mo@eAM) (Davis et al., 1989),

the PresentatiariPracticé Production(PPP)approach (Widyantoro, 20}, and established

Interactive Ebook Evaluation Criterid EEC) (Bozkurt & Bozkaya, 2015). The investigation

explicitly examines howthee ook 6s desi gn affects Perceive
Ease of Use (PEOU), and Behavioural Intention (BI) amiig teachers and students. By
addressing both pedagogical and tecbgimal dimensions of digital language learning tools,

this research makes a significant contribution to knowledge through the innovative
integration of multiple conceptual frameworks within the DBR methodology. The chapter
concludes with a roadmap of theesis, which systematically presents the literature review,
theoretical framework, research design, findings from each DBR cycle, discussion, and

conclusions.

1 hitps://alifbaa.kotobee.com
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1.2 Background and Context

Digital texts have transformed the ecology of language learning. A considerable body of
research suggests thabeo ok s ar e practi cal and accessi bl
content relative to printed texts (Rao, 2003; Yaya, 2015). The rise of nedthigologies has

further amplified these benefits through MobHssisted Language Learning (MALL),

where smart devices support instant electronic feedback,-gisdial materials, and game

like activities that augment the language learning potentialgifalbooks (Zhang et al.,

2020). Studies have documented positive effects: improved social skills, attention, and
literacy in early readers, as well as heightened engagement when peer feedback is embedded
in interactive ebooks(Asrowi & Hanif, 2019;Ebied & Rahman, 2015; Hwang & Wang,

2018; Yow & Priyashri, 2019). In the English as a Foreign Language cpmixtctive e

books have facilitated collaboration and supported gains in reading comprehension and

performance (Alsofyani, 2019).

Some learners express no clear preference-bamo&s over print (Ebied & Rahman, 2015),

and others prefer printed books (Woaetyal, 2010). Experimental work has also reported
equivalent effects on reading accuracy when comparlmgpés to traditional books (Huang

et al, 2012). At the same time, the learning affordances-todaks continue to motivate
educators to report improved outcomes relative to conventional textb@olanka, 2014,

Korat & Falk, 2017; Wu & Chen, 2018)n recent syntheses;lmdks are described as
reshaping educational experiences by enabling interactive, engaging content (Dahlan et al.,
2024), with specific potential for Arahiparticularlythrough interactive exercises that aid

vocabulary, pronunciation, and readiiiggradi et al. 2012; Trigui et al., 2012).

For Arabic, however, the promise of multimedia has not yet been fully translated into robust
pedagogical support. While auehtsual features can assist pronunciation (Erradi et al.,
2012), the finegrained phonological awareness needed for AdaBicch asemphatic
consonants and vowel len@tlremains undesupported by current tools. This gap reinforces
calls for Arabiespecific auditory scaffolding (Trigui et al., 2012). It highlights a broader

disconnect between the theoretical affordances of rich medighair practical application



in script instruction (Dafet al.,1987). These observations sit within a larger landscape in
which user acceptance is deessi the willingness of students and teachers to use a
technology is a critical success factor that shapes whether innovations translate into
meaningful classroom impact (Bano & Zowghi, 2015; Carrefio & Winbladh, 2013;
Taherdoost, 2018).

Arabicis spoken by more than 422 million people across the Arab world and {Arabn
contexts such as Turkey, Malaysia, and parts of Iran (United Nations, n.d.). Its political and
economic status is increasing (Bassiouney & Katz, 2012) and fuels student diemand
Modern Standard Arabic and colloquial varieties. However, research focused on university
students remains scarce and encounters distinct challenges due to the complexities of the
Arabic script and the issue of diglossia, where two different;dbated, varieties of the same
language coexist within a community, each serving a specialised function (Ferguson, 1959).
In addition, Arabic is categorised into three varieties (Elgibali, 2005): Classical Arabic (CA),
Modern Standard Arabic (MSA), and colloquial dialects. Because this case complicates
instruction, this thesis concentrates on the Arabic alphabet in CA and M$#inciple,
interactive ebooks align well with AFL: audio, video, and structured interactivities can
support vocabulary learningronunciation, and comprehension of written texts (Erradi et

al ., 2012). Arabicds di @ kursveslatter fomns cbnditianedp | e x
by position, dense diacritic systems, and phonological contrasts such as emphatic consonants
and vowellengthd impose perceptuahotor and cognitive demands that are not directly
comparable to those of Latin scrip@iey & Rapp,2019). Available applications tend to
privilege general usability and engagement over systematic alignment withsqerqfic
objectives and are seldom grounded in coherent design frameworks (Chen et al., 2023; Wiley
& Rapp, 2019). Crucially, the fingrained auditory scaffolding needed for phonological
sensitivity remains weak, revealing a persistent gap between the theaftioddnces of

rich media and their practical deployment in script instruction.

The present project underscores the urgent need for-sengitive digital tools in higher

education. First, higher education remains unrdeearchedgiven distinct learner profiles

and curricular aims (Al hammad, 2017; Dalton



scriptspecific demands necessitate a theoretically grounded,-senpitive tool that targets

the perceptual, motoric, and cognitive aspects of alphabet acquiSitilmy & Rapp,2019).

Third, acceptance must be measured from the outset so that PU and PEOU inform iterative
refinement (Davis, 1989; Davis et al., 1989). Accordingly, this study integrates LEF, PPP,
and IEEC into a coherent design for an interactive AfBloek, employng TAM to evaluate

user acceptance. The work is situated within a higlecation, multsite ecology centred

on aUnited StateslS) branch campus in the Gulf (Site A), with collaboration involving a
national public university in Qatar (Site B), a resbauniversity in th&JSA (Site C), a UA

liberal arts college (Site D), a European research university (Site E), and a Canadian
educational institute (Site F). The accelerated adoption of blended models amplifies the need

for practical scripssensitive tools preserving pedagogical integrity.

In sum, digital texts expand access and engagement, but Arabic teaching and learning reveal
the limits of generapurpose solutions. Interactivebeoks can motivate, scaffold, and
improve outcomes; however, their effects vary and hinge on design gabagitynent with
scriptspecific objectives, and contextual fit. A critical respgoriberefore centres on a
theoretically informed, acceptanegvare, scripsensitive desigh translating the promise of
TechnologyEnhanced Language Learning=LL) andMobile-Assisted Language Learning
(MALL) into robust learning experiences for beginning Arabic script within higher

education.
1.3 Problem Statement

In my teaching practice as an AFL educat@nd¢ountecontextspecific barriers thdtinder

the efectivenesof digital integration. While broader language education has transitioned
from ComputerAssisted Language Learnin@€ALL) to TELL and MALL (Marriott &

Torres, 2009), my classroom experience reveals challenges: the pace of innovation burdens
institutions to master evolving tools (Healey et al., 2008); insufficient support and teacher
training impede utilisation (Crompton, 201@hd thescarcity ofésuitabléresources became
evidentduring the pandemidVy analysis of Arabielanguage appsonfirm a deficit, with

most tools targeting nativepeaking childen featuring Arabieonly interfaces As Essam



(2019) observes, inadequate support remains a barrier to iTEktessitatinguserfriendly
[interfaces] that allow teachers and students to focus on the activity and not on the technical
complexitie® (p. 166).

The scarcity and unsuitability of existing digital tools for AFL learners were critically
exposed during remote learning prompted by the COY80pandemicAnalysis reveals a
stark paucity of applications specifically designed for adult AFL learners at the university
level. A scrutiny of Arabic alphabet mobile applications on the Apple App Store revealed
that only two out of 45 applications were suitable; the remainder targeted -Apsaiking
children with interfaces that were solely in Arabic, renderitgent inaccessible
pedagogically. This acute unavailability highlights a systemic failure to develop resources

tailored to the specific cognitive and linguistic needs ofnative speakers.

These practical impediments intersect with profound theoretical and research deficiencies.
Despite the proliferation ofBooks, significant gaps persist in their design and adoption for
AFL. Firstly, dedicated AFL research is limited, often focusing on general language learning
rather than the unique challenges of Arabic, such as letter complexity and diacritic
integration, which significantly impact perceptual learn@gcondly, a persistent mismatch
exists between the theoretical affordances of madiaenvironments and the practical

i mpl ementations that address Arabicds nuan
Consequently, while educational technology proliferates, its effective adoption in AFL
remains limited. The field lacks robust, customisable tools designed for adult AFL learners
and practitioners. Therefore, this study directly addresses these gapssiigiates teacher

and student perceptions to inform the development of a practical, interadbveke
application for Arabic writing nstruction, which can be used both synchronously and
asynchronously. Simultaneously, it aims to propose a new theoretical model to guide future
designers and researchers in creating effective, contextually relevant digital AFL resources,

moving beyond theurrent limitations observed in practice.
1.4 Purpose and Aims

The study and thesis pursue a clear purpose: to design, implement, and iteratively refine an



interactive ebook that supports universitgvel learners oAFL in mastering the Arabic

writing system, while proposing a transferable diggetiagogy framework for AFL. This

purpose is operationalised within a DBR methodology that integrates theory and practice
across iterative cycl é&anework(28ld)tglidestdask desigstet t i n
ensure balanced attention to cognitive, affective, and social dimensions, and learning
sequences are structured through a &piroach (Widyantoro, 2@®). In combination, these

choices position the project to yield both a concrete instructional intervention and
generalisable design principles for AFL digital pedagogy, including attention to recognised
IEEC (Bozkurt & Bozkaya, 2015).

Aligned with this purpose, the study -invest
book through the TAM, focusing on PU, PEOU, and BI, while also attending to selected
external (e.g., compatibility, accessibility, social influence) and int€engl, selefficacy,

enjoyment, satisfaction) variables highlighted in prior adoption research (Davis, 1989;
Venkatesh & Davis, 2000; Venkatesh et al., 2003). The study contributes apkgitajogy

framework for AFL by integrating theoretical and desaiteria and articulating design
principles from iterative i mplementation cy

evaluation, and R@se studyds overarching
1.5Research Questions

This thesigss guided byRQsexploring the development, evaluation, and acceptance of an
interactive ebook for AFL instruction. These are divided into overarching inquiries and
specific questions aligned with the three cycles of the DBR methodology.

Overarching questions:

What are the design characteristics of an interactiveok that enhance AFL teaching and

learning of the Arabic writing system?

How does the design of the AFtbeok affect PEOU, PU, attitudes, and BI to use it?



Specific DBR cycle questions:
DBR Cycle 1(Exploratoryd teachers)
RQ1: What challenges are encountered in teaching the Arabic writing system?

RQ2: What digital tool characteristics would be ideal for addressing these challenges when

teaching the Arabic writing system?
DBR Cycle 2(Qualitatived teachers and students)

RQ3: What are AFL teacher s 6-bgoktoteaehptheiArabics o f

writing system?
RQ4: What teacher challenges are reported in relationtcthe e k 6s PEOU and PU

RQ5: What are AFL student s 0-bgpoktoleaenghe Arabics o f

writing system?
RQ6: What student challenges are reported in relationtocthe® k 6s PEOU and PU
DBR Cycle 3(Quantitatived acceptance)

RQ7: To what extent do PEOU and Pslibadoptf | uen-c

the interactive @ook?

RQ8: To what extent do PEOU and Pstbadoptf | uen-c

the interactive @ook?

These questions connect design, user experience, and adoption. They allow the thesis to
specify and justify design decisions, gather stakeholder feedback to improve the intervention,
and model acceptance dynamics based on established theory. This ccézdepath from

needs analysis through intervention evaluation to thbasgd adoption analysis.



1.6 Significance and Contributions

This thesis is significant because it tackles asgdettumented practical and methodological

gap in AFL by designing and evaluating a sciiptused interactive-book through a DBR
methodology. It integrates four framewodk® a s s e y §2011) LPPF(Widyantoro,

2019), TAM (Davis et al.,, 1989) and Boz k ur tIEEG (R@l5) Bto aligrmy a 6 s
cognitive demands of Arabic script acquisition with user acceptance constructs (PU/PEOU),
thereby translating theory into concrete design decisions and bridging #istquerdivide
between innovation and effective classroom practice. By situating the work in authentic AFL
settings and iterating the design with stakeholders, DBR is used as a systematic yet flexible
methodology to produce contextually sensitive desigmcles and theory, while directly

addressing the lack of robust digital tools and pedagogies for teaching the Arabic alphabet.

The thesis contributes at three levels. Theoretically, it demonstrates how the four frameworks
interact productively to scaffold learning and engagement, while empirically validating
Bozkurt and Bozkayabds <criteri ainfABrebookt egr i |
design. Practically, it offers a replicable, lmost blueprint for multplatform ebooks (e.qg.,

via Book Widgets) and provides evidergased guidance on visual supports, interactivity,
and information density to avoid cognitive overloldlso derives policyelevant insights

into the timeintensive nature of meaningful digital pedagogy. Methodologically, it shows
the value of DBR for smaltohort language courses and a sequential mixethods
triangulation that links qualitative insigho quantitative instrument development, thereby
generating design principles grounded in swatld use. Collectively, these contributions
provide a framework and methodology for developing digital resources that are both
technologically robust and pedagjcally sound in AFL and cognate naatin script

contexts.
1.7 Structure of the Thesis

The thesis is structured to progress from context and theory to design and methodology,
ultimately leading to empirical findings and their implications, in accordance with the DBR
cycle. It consists of eight chapters, followed by the References and Apesselitions The



layout isshown inTablel.

Chapter

Focus/ Contents

Chapter 171
Introduction

Backgroundproblem,aims,researclguestionssignificance,
andanoverviewof thethesisstructure.

Chapter 2171 Literature
Review

Evidenceon e-bookadoption/effectiveneg®sp.in higher
education)acceptancenodels,andgapsspecificto AFL.

Chapter 31 Conceptual
Frameworks

Thefour guidingframeworks(LEF, TAM, PPP Bozkurt&
Bozkaya)andhow theyinform the e-book'sdesign;brief e-
bookoverview.

Chapter 41 Research
Methodology

Rationalefor DBR, its characteristicendphasesn this
study,mixedmethodsdesign researcheroles,ethics,and
limitations.

Chapter 57 Data
Collection and Analysis

Sequentiaéxploratorymixed-methodsacrosshethreeDBR
cycles;instrumentsproceduresandanalysisplan.

Chapter 61 Results

FindingsperresearchguestionrandDBR cycle; synthesised
gualitativethemesandquantitativeacceptanceutcomes.

Chapter 71 Discussion
and Implications

Interpretatioragainstthe frameworks;jmplicationsfor AFL
pedagogyandinteractivee-books;addressingarliergaps.

Chapter 81 Conclusion

ContributionsJimitations,anddirectionsfor
future/longitudinaresearcltandscalingbeyondthealphabet.

Tablel: Structure of the Thés




Chapter 2: Literature Review
2.1 Introduction

A considerable amount of literature has been published on the educational impact of using e
books in teaching and learning. These studies postulate-Huatks are more practical and
accessible than printed books, given how they increase access to emtentormation

(Rao, 2003; Yaya, 2015) when using mobile technologies for language learning. Smart
mobile devices now feature instant electronic feedback, ausliml elements, and games

that enhance digital books for language learning (Zhang et a0, p(L08).

However, the relative importance obeoks has been a subject of considerable discussion

due to contradictory findings. Some studies have showndhaieo k s | mpr ove | ear |
skill s, enhance chil drends atngagententthrougland | i
peer feedback in interactiveb®oks (Asrowi & Hanif, 2019bied & Rahman, 201%jwang

& Wang, 2018;Yow & Priyashri, 2019). Similarly, interactivel®oks benefite&English as

a Foreign LanguagdFL) student collaboration in readingraprehension and performance
(Alsofyani, 2019). On the other hand, some studies have found that students have no
preference for usingleooks or printed books (Ebied & Rahman, 2015) or even prefer printed

books (Woodyet al.,2010). Another study found thatsoks and traditional books have an

equal effect on reading accuracy (Huat@l.,2012).

E-books have profoundly transformed educatiorphbyviding learnerswith interactive and
engaging content (Dahlan et al., 20240dbks offer numerous opportunities to incorporate
multimedia elements, including audio, video, and interactive exercises for learning Arabic.
These features greatly enhance the learning experigpangicularly in vocabulary
acquisition, audio pronunciation, and understanding written Arabic texts (Erradi et al., 2012,
Trigui et al., 2012).

E-books offer learners convenient access to current resources, free from the logistical
constraints of traditional print books. Embracing technology has become vital for educators
as institutions increasingly recognisé@oks as valuable educational tof®orat & Falk,

2017; Wu & Chen, 2018). Furthermore, digital tools likeb@oks are associated with
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improved outcomes in foreign language learning, including enhanced language retention and

greater learner motivation than conventional printed textbooks (Golonka, 2014).
2.2 Aim and Rationale ofthe Current Review

This literature review synthesises current scholarship on the adoption, efficacy, and-use of e
books in Arabic language education from both student and teacher perspectives. It draws on
the definition of a literature review as encompassing key themesietheand methods in

the field (Creswelet al.,2003). It builds on this by interpreting data findings from collected
research (Merriam & Simpson, 2000). The primary aim is to gather reliable studies
addressingore RQY Ry S et al ., 2 toOferlassessind relevance (Knopf, o u n d .
2006). The review outlines the pedagogical benefits, challenges, and user preferences in e
book use, revealing gaps in acceptance and implementation among foreign language learners
and educators. It examines factors mhg adoption and bridges the divide between
theoretical affordances and practical applications. Ultimately, it equips educators,
researchers, and policymakers with insight into optimistbgaks for language acquisition

and highlights areas needing fuethnquiry to unlock their full pedagogical potential.
2.3 Methods Used in this Review

This sectiordescribeghe search strategies and criteria | used to identify potential sfodies
this review. This description will serve as a tool to examine whether prior studies on using
interactive ebooks in teaching and learning foreign languages were of use, with justifications

for their use.
2.3.1Search Strategy

The review adopted two strategies for locating relevant studies. Firstly, electronic library
databases andjeurnals provided primary sources. Secondly, a snowball sampling approach

was used to reference additional resources included in each study.

This review includes recent peesviewed and scholarly sources published over the past
eleven years, drawn from five online databases (Academic Search Premier, Education

Research Complete, ScienceDirect, ProQuest Educational Journals, and ERIC), as well a
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Google Scholar, which were initially searched. In addition, electronic library datadtases

Georgetown University and Lancaster Univers

To access relevant journal articles and databases, | used groupings of one or more of the
fol ng
educationalbobipaacdobhtoiodka 63 c c @ ¢doka peccepd n s 6, e

| o wi searchbdek mde-bddmadeedaegn gk enci p!

0l anguage teacherbsdo épienr e€eiegpn i lomsgwdgd het eden

theebook 6, Oiexmddtrataitdbmmld,t amdhidormg and | ear ni

2.3.2Search Criteria

From this literature review search, a total of 863 articles were identified from online
databases ral electronic library databases. Sevesty studies were also reviewed and
referenced using and modifying a narrative synthesis approach proposed by McCutcheon et

al. (2015).The search criteria also included key terms relevant to this review, presented in

Table2, drawn from their usage beyond common language (Letké,2013.

Term Concisedefinition Key reference(s)
Electronic book Digitally deliveredbookreadon Letchumanar& Tarmizi
(e-book) computers/mobilelevicesusedhere | (2013);Alhammad& Ku

for teaching/learningn HE. (2016).
Electonic Coursealigneddigital textbook,often | Hsiao& Tang(2014);
textbook (e- with embeddedtudytools. BakerEveleth& Stone
textbook) (2015).
Interactive e- E-bookintegratingmultimediaand Bozkurt& Bozkaya
book tasks(quizzesfeedback}o support | (2015).
learning notjustreading.
Interactive Purposebuilt taskswith immediate Passey2011);thePPP
exercises feedbacksequencetly pedagogy modelusedin Alif Ba'a.
(e.g.,PPP)andlearningelements
(LEF).
PerceivedEaseof | Thedegredo whichusingasystems | Davis(1989).
Use(PEOU) freeof effort.
Perceived Thedegreeo whichusingasystem | Davis(1989).
UsefulnesgPU) enhancegerformance/learning.
Interface Theuserfacinglayer (layout, Bozkurt& Bozkaya
navigation,controls)of thee- (2015);Kamarulzamar&
book/reader. Shaari(2015).
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Term

Concisedefinition

Key reference(s)

Platform

The softwareenvironmentdelivering
thee-book(e.g.,readerapp/LMS
integration).

Bozkurt& Bozkaya
(2015).

Multiplatform

Consistenbperationacross
devices/OStablet,laptop,phone).

Bozkurt& Bozkaya
(2015).

Customisation/

Learnercontrolledsettings(e.g.,font

Kamarulzamarg& Shaari

Aanyti me/r@adingwher

Autonomy size,pacing)andpersonalised (2015);Alhammad& Ku
feedbackhatsupportselfregulation. | (2016).

Digital Rights Technical/licensingontrols Bozkurt& Bozkaya

Management governingcopying,printing, and (2015).

(DRM) sharingof e-book content.

Universal Designenablingequitableuse(e.g., | Al-Thanietal. (2019);Al-

accessibility TTS, contrastkeyboardnavigation), | Wabil etal. (2006);

design includingfor visual/reading Benaida(2014);Doushet
impairments. al. (2014).

Online/Offline Corefunctionsareavailablewithout | Luo etal. (2021).

availability continuousconnectivity,allowing for

Table2: Key Terns

2.3.3Inclusion and Exclusion Criteria

The selected articles were classified after screening against the inclusion/exclusion criteria
adapted from the Joanna Briggs Institute data extraction form (Tufanaru et al., 2017), which
was used to map the number of papers identified, included, andled¢clalong with the
reasons for exclusions in both qualitative and quantitative research. The following inclusion

and exclusion criteria, as shown in Table 3, are utilised to link the RQs to the selected studies

(Creswell et al., 2003).

Inclusion criteria Exclusion criteria
Type of Empirical studieson e-booksfor - E-books in university libraries.
studies teachingsecondanguagesincluding | - Interactive ebooks for tourism
perception®f teacherandlearners, | - E-books for learners with
andchallengesn their use. disabilities and visual
impairments.
Relevanceto | Studiesthatincludethe keywords
research relevantto thethesisresearch
guestions guestions.
Par t i c| Tertiarylevelstudent{post Preschool,primary,and
education secondareducation)University secondarngchool/citizensvho
level level studentsPostgraduatdearners.| readE-books.
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Inclusion criteria Exclusion criteria
Study Experimentabtudies. - Meta-analyses
designs - Review studies
- Studies from the author's PhD
thesis
Disciplines | Learnersof ESL.EFL, AFL, or ASL. | - Journalism.
ComputereducationTeacher - Libraries.
education. - Information science.
Language Journalarticlesthatarewritten in Journalarticlesthatarewritten
English. in alanguageotherthanEnglish.
Avallability | Full-textavailable. Abstractsonly papers.
of text Unreachablgapers.
Publication | Publishediteratureonly. Unpublishediterature,duplicate
status studiesconcepipapersand
reviews.
Years of From2009to 2024. Before2009.
publication

Table3: Inclusion and exclusion criteria

2.4 Describing the Selected Studies

Many studies have attempted to investigate the usebobks in different disciplines and

educational levels. The most common age group usedbe ks t o pr omot e
vocabulary Korat & Shneor, 2019t ee, 2017 2020; Wood et al., 2018). Several studies

have been carried out investigating the effectivenessob&s in teaching students ranging

from preschool to secondary school, while exploring the perceptions and awareness of

teachers and students towards tise of ebooks Ciampa, 2012; Huang et.a2012;Lee,
2017; Shamir & Baruch, 2012Vood et al., 2018

The |

terature on userso6 perceptions has

focusing on the use offeooks in academic libraries and information sciertdeseth&
McLure, 2012 Kiilu et al.,, 2020; Leonard & Snyman, 2019; Zhang, 2019). The

transformation from printed books to digital books has been expanded gradually to replace

printed books because of the erosion of book sales and publishers offering digital content

(Chesser, 2011; Slater, 20).

For this study, his review focuses on universilgvel students, a neglected group in the

a l

research literature. A small body of literature has been conducted in a limited number of areas
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to explore universitf e v e | st udent s ébooksx(Ahammaed, 208 Paltonu s i n g
20; Nishat & Islam, 2015) Out of the 76 studies that focused on the uséadks with

tertiary and universiyevel students, 49 investigateebeoks used in various majors, as
shown in Table4, while 12 journal articles examinedbeokbased language learning
(EBLL).

Context category Count (N) % of 76
Discipline-basednajors(nonlanguage) 49 64.5%
E-bookbasedanguagdearning(EBLL) 12 15.8%
Libraries/ InformationScience& otherHE contexts| 15 19.7%
Total 76 100%

Table4: Distribution of Empirical Research
2.4.1Methods of Data Collection

Thirty-six studies frequently employed a quantitative design to collect data using a
guantitative survey or online questionnaire

perceptions or acceptance eb@oks, as shown in Table 5.

Collecting Data Method Number of Studies
Quantitative approach 36
Mixed-method approach 8
Qualitative approach 8
Quasi-experimental pre-test/post-test design 7

Online diaries reporting experiences with e-books 3
Think-aloud and qualitative approach 1

Table5: Methods of Data Collection

In the quantitative approaches, papased questionnaires or online surveygse employed

for three reasons. The first iee study design, where the authors collected data from a
significant number of participants (an average of 671), ranging from 135 to 1,600. The second
is the study locationdata were obtained from various countries, universitsraoglu et

al., 2013;Smeda, 201)/ or regions within the same country (Leonard & Snyman, 2019).
Moreover, authors tended to use a quantitative data approach to investigate if there were
significant correlational relationships or interrelationships between variables represented in
their hypotheses (Chen, 2015; Maduku, 208sneda, 201)7 These relationships differed

from those in the TAM, such as the connections between Bl towdrdeks and PEOU or
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PU (Lai & Ulhas, 2012{_awson et al., 2018; Ngafeeson, 2011). They also contrast with Bl
relations to internadndexternal factors, such as gender, compatibility, accessibility, relative
advantage, seflfficacy, subjective norms S§N), intention to continue using-l@oks,
satisfaction with ook use, age, and cost. Therefore, quantitative dat@te most valued
form thatthe authors of the selected papers used to decide whether to adopksin

academic disciplines.

The mixedmethod approach and the quazperimental research design were the second

most common methods for collectindata regarding -b 0 o k userso per cerg
acceptance. Eight studies employed mixed methods, comlgjoanjtative and qualitative

data collection methods, wiiéncludedstructured interviewsdiscussion groups, and focus

group® this combination of strategies aimed to understand the research problem (Creswell,
2013).

It is important to note that the standard datéiection methods in EBLL journal articles used

a mixedmethod approach in five studies, followed by the jpred postesting approach in

four. Quantitative data collection methods were employed in twoestudnd a qualitative

data approach was used in one study. Additionally, three articles collected data using a
qualitative approach, such as discussion groups, focus groups, esteghired interviews
(Alhammad, 2017; Alhammad & Ku, 2016yaid & Alshaya, 2019).

2.4.2Methods of Data Collection

Across this review, twelve studies reported using the TAM as the primary theoretical
framework. Eight studies utilised TAM (Bulur & Gonl, 2020; Chen, 2015; Jin, 2014; Liao

et al., 2018; Ngafeeson, 2011; Pilco, 2017; Poon, 28&44pum & Shaalan, 201&meda,

2017; TriAgif et al., 2016), while two studies used the extentai¥ (Smeda et al., 2017;
Ujakpa et al., 2019). Three other studies applied the unified theory of acceptance and use of
technology (UTAUT (LawsonBody et al., 2018; Maduku, 2015; Yoo Roh, 2019).
Moreover, twentyseven studies did not specify which theoretical or conceptual framework

was adopted, as shown in Table

Among the several studies i nvelwdks ig higherng | e
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educati on, studies that employed TAM as

A

and university e v e | student s o6 -haoksevere Eemeficah answeing u s e

thar first and secondRQs In addition to utilising TAM, these studies are relevant to my

study andhesis regarding research methodology, participant type, and findings.

efficacyasasubsebf socialcognitivetheory

Theoretical Framework Number of
Studies
TAM 12
UTAUT 6
ETAM 2
No theoreticaframework 27
E-bookUseModel 1
Diffusion of InnovationsTheory(DIT) 2
InformationProcessing heory 1
Raudingtheoryderivedfrom thewordsé r e a dnddhggwd i ng o 1
SocialConstructivismSocial/InformationProcessing heory/Self 1

UsesandGratificationsTheory(UGT), ExpectationConfirmation
Theory(ECT), andDiffusion of InnovationsTheory

=

Motivation theories

Readeiresponseheory

Theinteractionisttheory/Cognitivanformationprocessingheory

Mediarichnesgheory(MRT, alsoknownasthe InformationRichness
Theory)

RN

Table6: Theoretical frameworks in the literature

a

However, other studies in this review answered the third research question concerning the

challenges users face and the factors that influence the usageookse For example,
Lawson et al. (2018) and Yoo (2019) employed UTAUT to investigate the féttbisnpact

| earner so abookse(patvsom et al., 2018; Yeo, 2019), while Maduku (2015)

f
o f

utilised UTAUT as aBlIFethesmore,dhe eurgntiravieneof EBLLU d e n t

studies revealed that three journal articles employed the theofediceeworks ofreader
response (Chou, 2015), TAM and taskhnology fit theory (Pilco, 2017), and the

interactionist theory, constructivist learning approach, and cognitive information processing

theory (Alsofyani, 2019).

2.5Importance of the Us e rAscéptance

The success of new technologies hinges on user acceptance, defined as the willingness to use
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technology for its intended tasks (Dillon, 200T)herefore, understanding the factors
influencing this acceptance is crucial for technology developers and deciakers
(Taherdoost, 2018). Usérsatisfaction is essential, as theicceptance isonsidereda
Acritical (Banx&Zevwalsi,201%).cCollecting userfeedback is vital for refining
software quality and enhancing technology (Carrefio & Winbladh, 2013).

Researchers have developed various theoretical frameworks to understand user acceptance
of new technology. This will be explored further in the conceptual framework chapter. The
Theory of Reasoned Action (TRA) by Fishbein and Ajzen (1980) outlines thgeetice
elements: attitudes, social influence, and user intentions (Taherdoost, 2018). Ajzen (1991)
expanded this with th&heory of Planned BehavioyiTPB) by addingthe perceived
behavioural contraélementwhich reflects the resources, opportunities, and skills necessary

for achieving a behavioural outcome (Gunasinghe et al., 2019; Tarhini et al., 2015).

While research has examined user acceptancéobks, few studies have applied the TAM
as a framework (Mizher & Alwreikat, 2023; Nazari & Abdekhoda, 2021; Salloum & Shaalan,
2018). TheTAM identifies key variables that influence technology acceptance: a) PU, which

Davis (1989) defines as fithe degree to whic

woul d enhance his or her job perfogreednce 0

which a person believes that using a particular systemvoeld f r ee of Ted f or t o

other TAM concepts are defined as follows:

Behavioural intentionis defnred@&s he degree of a personds wi
technologies in the futuogTsai, 2012, p.56).

Attitude towards use is defined a& h e usersbo desirability

system/technology(Malhotra & Galletta, 1999).

External variables are definedfike factors that affect PU, PIE), and attitude towards use
(ATU)0 (Phan & Daim, 2011).

TheTAM assumes that user behawian adopting new technology is influenced by their B,
which is shaped by their attitude towards use and perceived utility of the technology (Dillon

& Morris, 1996).The TAM explains user intention towards information systems through PU

18

(



and PEOU (Davis et al., 1989). Additionally, external variables affect PU, PEOU, and
attitude towards use (Phan & Daim, 2011). Venkatesh and Davis (2000) esaghisit

these external variables influence usage intention through PU and PEOU (Venkatesh &
Davis, 2000, p.187) (see Figute

Perceived
/ Usefulness
\
External Attitude | Behavioral R Actual
Variable Toward Using “| Intention "] Use
\ Perceived
Ease of Use

Figurel: Technology Acceptance Model. SourBavis et al (1989, p.985)

2.5.1U s e Adzeptance of the Ebook

Many recent studies (Bulur & Gonul, 2020; Elyaegial.,2015 Jin, 2014; Smeda, 2017

have explored how internal and external variables influence the acceptance and adoption of
new technologiesThe TAM explains the relationship between external factors that affect
user acceptance and the factors that shape actual behaviour (Hong & Yu, 2018). External

variables motivate students and teachers to adopt and use new technologies.

According to Hubona and Whisenand (1995), external variables inhaleidual variables

(age, gender, education, cognitive abilities, computer anxiety, professional and computer
experience), task variables (complexity), and organisational variables (user participation,
involvement, organisational position, job role, araning)o (Hubona & Whisenand, 1995,
p.23). Semda (2017jurther defines extrinsic and intrinsic factorgxtrinsic factors
encompass technical service quality, library service qualitgessibility, cost, mobility,
facilities, and social influenceand ntrinsic factors include resistance to change,- self
efficacy, and language (Semda, 2017, pj232 Additionally, Chen (2015) identified
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demographic variabléssuch as gender, level of education, and educational &tasis
influencing user behavioutt is clear thatlie factors that emerged from this review are

varied.
2.6 Key Factors Influencing E-learning Adoption
2.6.1External Factors

The adoption of @ooks in educational settings is shaped by external and internal factors
influencing user acceptance and utilisation. As shown in Tabmpatibility plays a
significant role in adoption among the external factors. Studies by Jin (2014), Lai and Ulhas
(2012), and Chau and Hu (2001) emphasise that compatibility with various devices, formats
and platforms affects PU and intention to useédifionally, accessibility is a key factor, as it
addresses technological, cultural, and individuahsiderations. Innovations like Digital
Accessible Information System (DAISY) formats (Doush et al., 2014);téesppeech
systems for Arabic (AThani et al., 2019), and adherence to web accessibility standards
(Boudhief et al., 2014) have significantiplenced usability, especially for learners with
special needs. Sefff f i cacy, or conf i deboake effectivelypinae 6 s atk
significant determinant of adoption, as demonstrated by Jin (2014), Smeda (2017), and Liao

et al. (2018). Culturand linguistic preferences, such as font types and culturally responsive

design, further impact accessibility (Benaida, 2014).

External Description References

Factors

Compatibility Consistencyf e-bookswith | Chau& Hu (2001),Cheng(2015),
devicesformats,and Jin(2014),Lai & Ulhas(2012),
platforms. Rogerg(1995),Rogers(2003),Wu &

Wang(2005).

Accessibility Technologicalcultural,and | Al-Thanietal. (2019),Al-Wabil et
individual considerations al. (2006),Benaida2014),Boudhief
affectingusability. etal. (2014),Doushetal. (2014).

Cost Financialimplicationsof Cheng(2015),Rogers(1995).
adoptinge-learningtools.

Subjective Societalandpeerpressuréo | Hussein(2018),Salloum& Shaalan

Norms adopte-learningsystems. (2019),Yau & Ho (2015).

PerceivedRisk | Concernsaboutdataprivacy | Bulur& Gonul(2020),Teoetal.
andsystenreliability. (2019).
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External Description References
Factors
Computer Self- | Beliefin o n eabildy to use | Cheng(2015),Jin(2014),Liao etal.
Efficacy e-learningtoolseffectively. | (2018),Smedg2017).
Technical Performanceandreliability Smeda2017).
ServiceQuality | of thee-learningsystem.
Library Service | Supportprovidedfor Smedg2017).
Quality accessing-learning

resources.
Demographic Impactof gendergducation | Chen(2015).
Variables level, andstatuson adoption.
Cultural Influenceof culturalnorms, | Benaida(2014).
Preferences font types,sizes,andcolours

on usability.

Table7: External Variables Influencing-lEarning and Ebook Adoption

Other external variables include cost considerations, which have been shown to influence

adoption decisions (Cheng, 2015; Rogers, 1995). Social influences, particularly from peers

and instructors, are critical drivers of adoption (Hussein, 2018; SalloBhaalan, 208;

Yau & Ho, 2015). Furthermore, perceived risks, such as concerns about data privacy and

system reliability, can act as a barrier to adoption (Bulur & Goénul, 2020). Additional factors

like technical service quality, library service support €8m 2017), and demographic

vari abl

e s

(Chen,

alternatives to traditional textbooks.

2015)

In the following suksections, the literature review will concentrate specifically on the

external factors of Compatibility, Accessibility, SN, and Cultural Preferences. These factors

were chosen for their relevance in analysing the acceptance of thB Al -Bookefor

teaching the Arabic writing alphabet to element@wel university students. The review will

not address other factors, including Cost, Perceived Risk, Technical Service Quality, Library

Service Quality, and Demographic Variables. Howetrerse factors may be significant in

broader contexts but are less critical within the scope of this,sisdrgued as follows

First,

or paid for by the university. In institutional settings, where students have equal access to
educational resources, variations in cost have a limited impact on the acceptance of specific

tools. Similarly, perceived risk has been omitted sitheeeb o 0o k 6 s

cost

i'S not a
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teaching the Arabic alphabet, does not represent a privacy or security concern. Additionally,

the university/instr uctbookeasesiwlentdpereanednisgk of t h

Techni cal service quality has also been ru
infrastructur e, including robust internet a
book functions as intended. The review concentrates on user acceptiecethran the
maintenance or backend technical aspects, which are more operational. Library service
guality is similarly deemed irr el-mokasnt i n

distributed directly by instructors or accessed independently online.

Finally, demographic variables such as age, gender, and income have been excluded since
the target group elementarylevel university studendsis relatively homogeneous
regarding educational level and context. The study focuses on universal externakfastors

as compatibility, accessibility, and cultural preferences, which are more directly relevant to

the research objectives. Excluding these factors allows for a more focused and appropriate
anal ysis of t he pot ent i-lok inghts spegfit adocatmnalo f t h

setting.
2.6.1.1Compatibility

Compatibility is a construct of the Innovation Diffusion Theory, introduced by Rogers
(2003). It refers taithe degree to which an innovation is perceived as consistent with the
existing values, past experiences, and needs of potential addiiRegers, 2003, p.990).

Both Jin (2014) and Lai and Ulhas (2012) examined the impact of the compatibility of e
books on usersod6 willingness t cbhocksicfermats t he m.
such asPortable Document Form@&PDF and Electronic Publication EPUB) to ensure
compatibility across platforms and devices. This compatibility significantly affects PU and
intention to use (Chau & Hu, 2001) and leadfieeferable adoptianCheng, 2015; Rogers,

2003 Wu & Wang, 2005, p.721).

In his empirical study, Jin (2014) developed a hybrid model combirtiegry of Reasoned
Action (TRA), theTPB, Diffusion of Innovations TheonyIT), andthe TAM to distinguish

external factors, such as compatibility, relative advantage,efacy, and SN, from
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internal factors, including PEOU, PU, satisfaction, and intention to continue ubimagks.
Surveying undergraduate economics and business students in two Korean universities (571
male and 459 female), Jin (2014) found high satisfaction with the PEOBl&d ebooks.
However, compatibility had less impact on PU than PEOU. He recommended enhancing
perceptions of compatibility, as it determines acceptance in terms of PEOU and PU (p.6).
The second study (Lai & Ulhas, 2012) also combined DIT #ithTAM and found that
compatibility, PEOU, and PU were significant predictors-bbekadoption

2.6.1.2Convenience and Accessibility

Perceived convenience refers to the ease of adcetesms oftime, location, and task
execution within dearning (Yoon & Kim, 2007). Research shows that convenience,

al ongside cost and prior experience, signi
towards adopting ebooks (Chen et al., 2019). Acceptance is higher wHeoo&s are seen

as accessible and udeiendly. Gueval et al. (2015) identified key features enhancing
convenience and usability, including portability, access to resourcesighigid, search

functions, and citation tools. Furthermore, Alhammad and Ku (2016) note that, unlike print,
e-books can be disseminated online, allowing knowledge construction anytime and
anywhere. Alhammad (2017) further found that features such as liysearches,
embedded definitions, and negaving substantially enhance learning while saving time and

cognitive effort.

Accessibility factors across technological, cultural, and individual domains strongly
influence the adoption ofleooks for Arabic learning. Digital talking books in DAISY format
enhance accessibility for pridisabled learners by integrating synchronited, audio, and
navigation (Doush et al., 2014). The Mada Innovation Ecosystem has advanced solutions
such as texto-speech and screen readers for ArabicTAani et al., 2019). Standards like

IMS AccessForALL and WAI guidelines also improwéearningaccessibility (Boudhief et

al., 2014). Web design for Arabic content must consider learners with difficulties through
appropriate fonts and layouts (fabil et al., 2006). For visually impaired users, usability
and acceptance depend on efficiency, satitgbn, learnability, and navigation (Matraf et al.,

2021). Finally, culturally responsive design is crucial, as Arabic speakers have distinct
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preferences in font type, size, and colour (Benaida, 2014).
2.6.1.3Subjective Norm

Adoption of ebooks and dearning in higher education is strongly shaped by SN, defined as
individual s6 perceptions of whether signitf
behaviours (Fishbein & Ajzen, 1*B6b6pks8B8Nennt
of use and usefulness, thereby affectiigtoward technology adoption (Hussein, 2018;

Salloum & Shaalan, 2@] Teo et al., 2019Yau & Ho, 2015. Social influences are thus

central to adoption processes (Tarhatial.,, 2013). For example, Yau and Ho (2015)
identified a positive link between SN andearning engagement among university students

in Korea and Hong Kong, while Husd4eamng ( 201¢

use.

Empirical studies consistently show that SN significantly affects BI, PEOU, and PU. Smeda
et al. (2015) demonstrated, through structural equation modelling, that SN shape adoption
intentions for ebooks influenang both PEOU and PU (pp.2B8Z38). Similarly, Martin
(2022, pp.286102861), Abdullah et al. (2016), and Salloum et al. (2019) confirm the
predictive role of SN in technology adoption. Chu and Chen (2016) extentPtBdoy
framing SN as group influences, while-&ahtani (2016) and Salloum (2018) sidheir
importance in dearning contexts. Chang et al. (2017, p.16) further note that SN positively
affect PEOU and PU, highlighting the role of peers, instructors, and societal expectations in
shaping st udentthedTAM2texplicitlyundcepsrates ISN asgtedicyors of
intention, with norms influencing PU and aligning user behaviour with social contexts
(Srinivasan, 2014).

2.6.1.4Computer Self-efficacy

Selfef f i cacy, the belief in onebds ability to
and performance (Bandura, 1997). It is also definedtlzes belief and perception of the
university students in their abilities to useb@k® (Alshaya & Oyaid, 2017, p.43).
Computer sekefficacy strongly influences both PU and PEOU -tWoeks (Liao et al., 2018;

Smeda, 2017) , shaping usersd perceptions of
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anyti me

attitudes and indirectly thei8l through PEOU.

E-books

feedback, and easy access. Yang (2018) found significant gains among EFL learners, while
the incorporation of interactive features, such as multimedia and collaboraticegased
confidence in academic competence (Llorente et al., 2016; Rahmadani et al., 2019; Yorganci,
2022). Students with higher computer safficacy are more likely to view-Books as user

friendly and beneficial (Salloum & Shaalan, 3Diwith usability features such as larger

have

and anywhere

been

(Jin, 2014) . Accor di

s h o w n-effitaoy by enbhbiing eregagemerd,r n e r

screen sizes further supporting confidence (Liaw & Huang, 2016).

The literature suggests thabeo o k s

efficacy by leveraging technological, interactive, and social features. Educators and

have

the potenti al

developers can further optimisebeoks by addressing usability issuesbta i | d

confidence and support their academic success.

2.6.2Internal Factors

Internal factors are equally influential in shaping attitudes towdnabés, as shown in Table

8. PEOU

to impact user behaviour. Studies by Salloum and Shaala8)(204zari and Abdekhoda
(2021), and Mizher and Alwreikat (2023) reveal that #g8endly systems enhance PU,
thereby increasing adoption. User satisfaction is another critical factor, influenced by
intuitive navigation, clear interfaces, and interactigatfires like mltimedia explanations

and personalised feedback (Alhammad & Ku, 2016; Kamarulzaman & Shaari, 2015; Tri

Agif et al., 2016)

and PU, cor e

components of Davisos

Internal Description References

Factors

Perceived How simpleanduserfriendly | Davis(1989),Lai & Ulhas(2012),

Easeof Use thee-learningsystemappears | Mizher & Alwreikat (2023),Nazari

(PEOU) to be. & Abdekhodg2021),Salloumé&
Shaalan(2019).

Perceived Theextentto which usinge- Alhammadé& Ku (2016),Davis

Usefulness learningenhances (1989),Letchumanar& Tarmizi

(PU) (2013).
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to usinge-learning
technologies.

Internal Description References
Factors
performancer learning
outcomes.
Resistanceo | Reluctanceo adoptnew Smeda2017).
Change technologieglueto familiarity
with existingmethods.
Language Impactof linguistic abilities Al-Wabil etal. (2006),Smeda
Proficiency ontheadoptionanduseof e- (2017).
learning.
User Degreeof satisfactiorwith the | Jin (2014), Tri-Agif etal. (2016).
Satisfaction e-learningexperience.
Perceived Pleasuralerivedfrom usinge- | Lai & Ulhas(2012),Mizher &
Enjoyment learningsystems. Alwreikat (2023).
Anxiety Fearor apprehensiorelated | Ngafeesor{2011).

2.6.2.1Intention to Use

In studies on intention to usebeoks in educational settings, various factors influence the
adoption and ongoing use of digital texts by students and educators. Research shows that user
satisfaction, PEOU, PU, and confirmation of expectations are keyrndeants of the

continued intention to usel@moks among higher education students (B&kazleth & Stone,

2015; TriAgif et al., 2016).

The TAM has been widely utilisedto gain insights into @ook adoption. Within this
framework, PEOU and PU play crucial roles in shaping attitudes and intentions towards using
e-books to influence BI (Mizher & Alwreikat, 2023). Hsiao and Tang (2014) compared
various technology acceptane®del® including the TPBthe TAM, and the UTAU® to

under gr adu atexbsolis. \Bhile traditienal mddelg suchms i n g
the TPB andthe TAM, effectively address critical factors like PEOU and PU, the UTAUT
model offers the most baleed approach for predictinglbmok adoption (Hsiao & Tang,

expl ain

2014). Additionally, convenience, compatibility, trialability, observability, and awareness
significantly i mpac t-bosks (Qazieehat., 2018).ilt is lgoretiderd n s

that st ent s 6

Table8: Internal Variables Influencing-tearning and Ebook Adoption

I nt e rbooksopostively oorrelate evith ¢heir actual usage,

underscoring the importance of fostering positive attitudes toward digital texts.
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Usability plays a critical role in digital reading, with features such as keyword search,
portability, and flexible access drivingtext adoption (Luo et al., 2021, p.1). The ability of

e-books to eliminate temporal and spatial constraints enhances gefadgquency and

enriches the digital experience (Luo et al., 2021). Using the expet@iitirmation model,
BakerEvel et h and Stone (2015) found taéat wh e
especially in terms of efficiency and effectiveréesse met, bth satisfaction and continued

use increase.
2.6.2.2Perceived Ease of Use and Usefulness

The adoption of virtual reality learning systems is significantly influenced by PEOU and PU,
as articulated by Davis (1989) and further examined by Huang and Liaw (ZD&3)AM,
introduced by Davis (1986), highlights the predictive role of these constructs in user
acceptance and sustained use of technological innovations. Numerous studies confirm the
importance of PEOU and PU iAo®ok adoption within educational settingssBarch in the
United Arab Emirates identified them as critical determinants led\deural intentions, with
PEOU directly influencing PU, suggesting that elsendly technologies are seen as more
valuable (Salloum & Shaalan, 281 Similarly, a study integratinghe TAM with
Expectancy Disconfirmation Theory at Tabriz University found PEOU and PU significantly
impacted eook use, explaining over 47% of adoption variance -mo@k adoption
behaviours (Nazari & Abdekhoda, 2021). Further, research in Malaysian umdgersit
confirmed PEOU and PU as predictors of attitudes, with easawdation and usability
enhancing PU and intentions to adopt and engage wiittoks for educational purposes

(Letchumanan & Tarmizi, 2).

E-book adoption in higher education is also shaped by design quality, usability, and tangible
benefits (Alhammad & Ku, 2016; Mizher & Alwreikat, 2023). Studies highlight the
importance of intuitive navigation, clear interfaces, and interactive featsed as
multimedia explanations, quizzes, and personalised feedbakcrucial to enriching
learning and promoting adoption (Alhammad & Ku, 2016; Kamarulzaman & Shaari, 2015).
These align with constructivist principles of active, si#ected learning (Alhamad & Ku,

2016). Overall, PEOU and PU, as central componerttsediAM, continue to be significant
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influences on student s 0-baoksilLai& Ulldas, 2013 Mizheri nt e n
& Alwreikat, 2023).

2.6.2.3Interactivity or Interaction

Studying multimedia elements inb®oks, Ellershanand Oudshoorr(2007) note that
incorporating program visualisatiohgyraphical representations of program flow or
behaviour designed to facilitate understandirggin promote active learning and increase
student involvement (Ericson et al., 2015; Sirkid & Sorva, 2015)aidah and Asih (2024)
found that multimedia in structured online environments significantly improved engagement,
critical thinking, participation, interaction, questiasking, attentive lighing, and
teamwork. Features such as interactive quizzes with instant feedback sustain student
motivation and create a sense of personalisation.-laraing, particularly in higher
education, interactive quizzes with immediate feedback have enhancedtimotand
engagement byeducing uncertainty and reinforcing correct answersSg€lud et al., 2016;
Ross et al., 2018Run (2025)emphasisethat online quizzes provide immediate feedback

that sustains interest, motivation, and enhances learningi\effeess.

Interactive feedback mechanisms also increase engagement and persistence in online courses
by strengthening cognitive, social, and teaching presence (Rutz & Ehrlich, 2016). Evidence
supporting active, studesentred learning highlights the importance mtegrating visual,

auditory, and kinaesthetic components with personalised feedback. This reflective approach
can facilitate more meaningful knowledge construction-rsgtilation, and enhance both

immediate learning outcomes and letegm retention.
2.6.2.4Enjoyment and User Satisfaction

Perceived enjoyment, as articulated by Venkatesh (2000), is concegutuadi the level of
pleasure derived from engaging with a specific system, independent of any associated
performance outcomes (p.35Berceivedenjoymentis frequently recogniseds a key
determinant of technology acceptance in higher education contexts, particularly concerning
e-book usage (Elyazgi et al., 2015; Hsiao et al., 2015; Potnis et al., 2018). This enjoyment,

in turn, encourages students to engageboakrelated task because they find the process
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inherently gratifying (Potnis et al., 2018). Thgerceived enjoyment underscores the
importance of integrating enjoyable elements of educational technologies to enhance student
engagement and learning outcomes. Wang and Huang (2015) noted that enjoyment is often
linked to completing tasks. As experience levels rise, edecsease, leading to higher
satisfaction. Factors contributing to enjoyment inclédeerse content, interaction, bright

colours, and an eagg-operate interface not only delight usdrau t al so heighte
enjoyment and experienc@Vang & Huang, 2015, p.19).

User satisfact i on,isvitaar enaudtingiffamatoon sydteenrsuceessr e 0
(Mahmood et al., 2000, p.2). Central tb@ok adoption, platform design and usability shape
acceptance and sustained use, consistently influencing perceptions of utility, navigability,
and effectivenes® promote wider adoption (Salloum & Shaalan, 2018). Satisfaction reflects
a dynamic interaction between design, usability, and expectations, which determines its
integration into academic activities. Usability ivilis initial adoption and lonterm
engagement through intuitive navigation, robust search functions, and-denoss
compatibility. Streamlined interfaces enhance efficiency and satisfaction (Tovstiadi et al.,
2018, p.71), while interoperability and offt access support mobile usage (Ahreadl.,

2016). Interactive features like multimedia promote engagement (Yorganci, 2022), and
predictable design fosters loyalty (Tovstiadi et al., 2018), with portable devices offering

enhanced readability for mobilssers (Park et al., 2015).

The interplay between user satisfaction and continuance intentions is a key fadbaoi e

usage among higher education students. Studies have shown that satisfaction strongly
influences continuance intention (Bakeveleth & Stone, 2015; Liu et al., 202Tri-Agif et

al., 2016). BakeEveleth and Stone (2015) observe that users are more likely to remain
engaged when-books are perceived as indispensable learning tools that align with their
academic or professional objectives. This dynamic is furtheposter by TrAgif et al.

(2016), who highlight the importance of expectation confirm@titme extent to which
userso6 initial ex p edcinsastainiogmdongarm eomminentto€ e X c e
textbooks. Such findings underscore the critical neegifoviders to refine their offerings

to align with evolving user expectations.
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2.6.2.5Media Richness

Media Richness Theory (MRT), as stated by Daft et al. (1987), provides a framework for
assessing the effectiveness of various communication media in conveying complex
information. MRT posits that richer media incorporate multiple sensory cues, includiiog au
and visual elements, immediate feedback, and diverse language, enhancing the learning
experience (Daft et alL987). The central premise of Media Richness Theory is as follows:
fithe more learning that can be pumped through a medium, the richer theni@dcengel

& Daft, 1988, p.226). Bbooks exemplify this by integrating an array of multimedia elements,
creating a dynamic and engaging learning environment (Alhammad, 2017; Sung & Ting,
2017). These features include embedded videos and animations, hygpéstiniknproved
navigation, interactive quizzes with raahe feedback, and texo-speech functionalities
supporting auditory learners (McTigue & Slough, 2010; Rupley et al., 2015). Unlike
traditional textbooks, -books provide a more dynamic and pealised environment,
benefiting students through visual and interactive content (Daniel & Woody, 2013; Tsang et
al., 2013).

Empirical research indicates that medzh ebooks significantly enhance knowledge
retention and cognitive engagement. Students who utilise multimedia features report higher
motivation levels and improved comprehension of complex concepts (Karako¢Raa,1;

2016; Yorganci, 2022). This aligns with May
(20@), which argues that presenting information through multiple modalities enhances
retention and recall (Mayer, 280 However, cognitive load theory also gegts that

excessive multimedia integration can lead to cognitive overload, potentially diminishing the

overall effectiveness of the learning experience (Sweller, 1988).
2.7 Design Preferences for Interactive Bbooks
2.7.1Multimedia Integration and Cognitive Load Management

Effective ebook design emphasises the integration of multimedia elements under cognitive
principles. ¢céerakojlu et al. (2022) incorp:

blending text, images, and animations, while addressing cognitive overtoaglhhe use
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of audio and visual components. This focus on cognitive load highlights the importance of
facilitating meaningful learning, which plays a significant role in the practical design of
educational environments (Sweller et al., 2019). Bozkurt and Bozkaya) (2gh%ghted the

i mportance of incorporating diverse multi me
Multimedia Learning Theory, to align with human cognitive processing. Phadung and
Dueramae (2018) further indicated that integrating interactive nmediswithin ebooks can

all eviate cognitive | oad, enhance student

reading.
2.7.2Interactivity and Engagement

Interactivity is central to user engagement. Phad@0d5) proposed an interactivebeok
design framework to enhance literacy and sedanduage acquisition by integrating
cultural themes and interactive technology. The framework underscores multdesija,
focuses orfivisual consistency (e.g., image, animation, video, and text) and sound sudability
(p.2), aims to promote engagement throfigkeractivities suitable for motor skills studemts
(p.2), adoptdiprinciples of brairbased learningand cltural themes to foster ghome
school connection,helping studentsreflect their own cultures and understand cultures of
the second languagé€p.2). Alshaya and Oyaid (2017) created a list of 28 design criteria
divided into four main areas: the user interface, content, output, overall view, and

interactivity.
2.7.3Technical Standards and Accessibility

Technical adaptability is essential for ensuring accessibility across various devices. Bozkurt
and Bozkaya (2015) emphasised the importanéenaftiplatform suppoiand features like
voice-over functionality for visually impaired users. Possatti et al. (2018) emphasised the
importance of testing compatibility across different devices. Alshaya and Oyaid (2017)
addressed 28 interface and interactivity criteria, indgdiont customisation and search
capabilities. However, they highlighted challenges inbirgublishing and the need for
better localisation tools.

31



2.7.4User-Centric Design and Usability

Usercentric design significantly enhances both satisfaction and effectiveness. According to
Possatti et al. (2018), using white space and a clear visual hierarchy is especially important
in editorial and ébook formats. These elements facilitate navigaéind improve readability

by organising similar categories under a cohesive style, ultimately reducing confusion for
readers. In the study by Alshaya and Oyaid (2017), students expressed a strong appreciation
for highlighting and not¢aking tools.

2.8 Research Gaps

Despite robust research on the relationship between design, tools, and engagement, adapting
English design considerations to the Arabic script is a key challenge. These gaps are
identified across multiple areas, including pedagogical effectiveness, usptawe, and

design considerations specific to the Arabic script. Despite growing interest in digital
language learning tools, the potential of interactiv@oeks in AFL instruction remains

underexplored.
2.8.1Limited Focus on Arabic as a Foreign Language

There is also a notable lack of research specifically focused on the unique challenges and
opportunities associated with teaching Arabic. Due to its diglossic nature and complex
writing system, Arabic presents distinct challenges that are not adequatedgset! in the
existing literature. Most research foes®n general language learning or languages other
than Arabicleavinga gap in our understanding of hovbeoks can be tailored to meet the
specific needs of AFL (Chen et al., 2023). Chen et al. (2023) examined the rdfeaise

in EFL education, focusing on articles published in selected journals within the Web of
Sciene from 2011 to 2020. Their analysis involved 53 carefully selected articles,
concentrating on key areas such as reading comprehension, learning strategies, and student
engagement. However, the existing body of research primarily emphasises general language
learning contexts, highlighting the need for further investigation into practical pedagogical
approaches andl@ok designto enhance teaching practices in AFL contexts (Chen et al.,

2023).This limited scope fails to capture the diverse needs of the broader AFL population.
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2.8.2Insufficient Exploration of Cognitive and Metacognitive Elements

Passeyods Learning Environment Framewor k (LE
settings and teacher training contexts to equip language instructors with the tools necessary

to design TEL activities (Passey, 2020). In these progesyLEF was employed with other
framewor ks, such as Laurillarddéds Conversat
design process (Essam, 2019). However, the direct application of LEF within the context of
interactive ebooks for learners of AFL remains examined, mainlyand its potential to

facilitate cognitive and metacognitive development through digital tools has yet to be
systematically investigated. Current research offers limited insight into how learners interact
cognitively and emotionally with interactivel®dks. While some studies report increased
motivation and enjoymengE(yazgiet al.,2015 Yorganci, 2022), they rarely investigate the
reasons behind or the mechanisms by which such outcomes occur. Integrating sensory
stimuli, such as visual, auditory, andn&esthetic elements, alongside externalisation
activities, like writing and reporting, inteooks for AFL learners has not been thoroughly

examined.
2.8.3Gaps in User Acceptance and Technology Adoption Models

Most existing research has focused on the overall adoptiothadks in higher education,
often overlooking the specific factors that influence the acceptance of interabtvak® by

AFL teachers and students. While external factors such as compatipitit accessibility
have been examined, internal factiacluding perceived enjoyment, user satisfaction, and
resistance to changewithin the AFL context have yet to be thoroughly explored. In their
systematic review ofhe TAM in educational settings, @rn i | and Maranguni
analysed 71 primary studies published between 2003 and 2018. They concludéeé that
TAM is a significant scientific framework and a reliable model for assessing various
technological implementations in educational contexts. Nonetheless, its application in AFL
instruction remains notably limited, underscoring a research gap regardingeireakand
internal factors that impactleook adoption in this area. Furthermore, tsaEmtric design
principles, such as those highlighted Pgssatti et al. (2018), remain underexplored in the

context of teaching the Arabic writing system. The integration of the feedback feature, which
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is crucial for correcting errors, remains inadequately addressed in the literature.
2.8.4Lack of Longitudinal Studies on Ebook Efficacy

Most studies on-ooks in language education are crssstional, offering only a snapshot

of user perceptions and outcomes at a single point in time. A notable gap exists in longitudinal
research assessing the leiegm impact of ébooks on language adgition, retention, and
motivation among AFL learners and teachers. Such studies could provide critical insights
into the sustained effectiveness eb@oks in the field of AFL instruction. Additionally,
methodological limitations persist due to the lack qualitative data to support the
guantitative findings. Few studies use mbradthods or qualitative approaches, such as
interviews or focus groups (Alhammad & Ku, 2016; Alshaya & Oyaid, 2017), and data
triangulatior® via interviews, focus groups, and dasom observatiodsis often neglected

in evaluating eébook use in AFL education.
2.8.5Insufficient Attention to Accessibility and Universal Design

Accessibility is a crucial factor in the adoption ebeoks, yet it remains underexplored
within the context of AFL education. While some research has addressed accessibility
challenges for learners with disabilities (Doush et al., 2014), there is dengégbin studies
focused on how-books can be tailored to meet the diverse needs of AFL learners, including
those with visual impairments (Doush et al., 2014) and dyslexidM@dil et al., 2006).
Furthermore, universal design princiglesuch as texto-speech functionality and
adjustable text sifehave not been adequately incorporated iniooeks (Bozkurt &
Bozkaya, 2015). External factors such as compatibility and accessibility significantly
influence ebook adoption but have received limited attenttoAFL research. For instance,
compatibility issues related to devices, formats, and platforms (Chau & Hu, 2001; Cheng,
2015; Jin, 2014; Lai & Ulhas, 2012; Rogers, 1995, 2003; Wu & Wang, 2005) and
accessibility challenges due to technological, cultunadi mdividual considerations (Al
Thani et al., 2019; AWabil et al., 2006; Benaida, 2014; Boudhief et al., 2014; Doush et al.,

2014) require further exploration.
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2.8.6Gaps in the Evaluation of Ebook Design Criteria

Evaluating interactive -Books for language learning necessitates carefully examining
general usability principles and specific pedagogical needs. While Bozkurt and Bozkaya
(2015) established an overall evaluation framework, their focus was primarilyeonaogl
distance learning contexts rather than foreign language acquisition. Their criteria fail to
address the unique cognitive and pedagogical challenges associated with leariinaggmon
scripts, such as the Arabic alphabet. These challenges inclteledetnplexity, diacritic
integration, and distinctivenes#/(ley & Rapp 2019). As highlighted by Wiley and Rapp
(2019), learners with limited exposure to Arabic are particularly sensitive to the complexity
of letters, which encompasses various visual features, including diacritics and shape
variations. In contrast, expertagers emphasise letter distinctiverdestefined by the
alphabed underscoring a developmental trajectory in which perceptual learning influences

how letters are processed (Wiley & Rapf19).

Current applications of interactiveb®oks for teaching AFL demonstrate this research gap,

as available tools tend to emphasise general engagement and usability features while lacking
systematic evaluation against languagecific learning objectives. Rhermore, existing

AFL resources remain unaligned with design frameworks, as their interactive elements do
not support the cognitive processes involved in learning the Arabic script. Educational
theories such as the LEF proposed by Passey (2011), whmbmpasses mental,
metacognitive, and societal learning dimensions, are wntdisled in ebook studies.
Similarly, the PPP approach is rarely integrated iAboek frameworks despite its relevance

to language instruction (Widyantoro, 1. Boz kur t an dEEBforeloekg a 6 s (
are also seldom referenced in empirical research. This study addresses these theoretical gaps
by combiningthe TAM, LEF, PPP, andEEC into a comprehensive design and evaluation

framework.
2.9 Chapter 2 Summary

This literature review examined the adoption, design, and impact of interadin@ks in
AFL education. It underscored key theoretical modigiarticularly the TAM, the LEF, and
the PPP approaah to elucidate PEOU, PU, and interactivity. Whild@oks deronstrate

35



the potential to enhance engagement and learning outcomes, significant gaps remain in AFL
specific research, particularly in cognitive and metacognitive development;sanigtive
design, and longerm effects. The review emphasises the necessity fti@thal empirical
research to inform a tailored digital AFL pedagogy framework.
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Chapter 3: Conceptual Frameworks

3.1 Chapter Overview

This chapter introduces the conceptual foun
book and explains how a muftamework approach informs design and evaluation. It
synthesises four strands: Passeydos 9QEF (20
Davisdéos TAM (1989) ; alBEC (2@L6) zTkheuchapter demonstiBitesz k a y &
how these frameworks collectively produce a pedagogically sound andamtezd design

for Arabic writing system acquisition, while establishing measures for accepsauce
experience. It provides the theoretical rationale for heeeo k 6 s st ruct ur e, a
criteria by which it is judged, and clarifies the links between learning processes, design

decisions, and evaluation
3.2Passey's Learning Elements Framework

The digital world is rapidly expanding with new tools and technologies, leading to a shift
from printed books to-booksas well as a rise in TELLDespite this, there has been little
discussion and data on the types of interactive language exercisbeoksand the use of
theoretical frameworks regarding the interactivity of language exercises. To address this gap,
the study behind this thesisraed to develop an interactiveb®ok that helps AFL students

practice the Arabic writing system at the unsigr level.

The proposed interactive exercises are theoryi ven, dr awing wupon Pas
with categories includg megacognitive, metacognitive, cognitive, social, and societal
aspects. The framework was utilised one studyto identify specific learning aspects
influenced by Espressoods online digital r
experiences, foster active engagement, and
2011). This thesis emphasises exploring theua components of the cognigi element to

develop interactve-b ook exer ci ses to enhance AFL stud

system of the Arabielphabet.

According to Passey (2011), the first element of the LEF is the megacognitive, encompassing

nel ement s becoming recognised as fundament
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learning, and wider learning, concerned with learning that goes beyond the ability to learn,

that enables learners to transfer their learning both within and across subject or interest
domai ns, i nvol vement in real a%).dTheasecondent i ¢
element is cognitive learning, involvingternalisationjnternal processing, and knowledge
externalisation. Passey (2011) noted that t
impact of information or external stimuli on the imel mind, forms of sensory stimuli used

to engage learners, ways in which information is handled within an existing internal
information context, and ways in which a learner can demonstrate or use the acquired

|l earningo (Passey, 2014, p.23).

Passe)2014, p.23), drawing on Child (1973), describes intesaibn asi how knowl edg
and ideas are engaged, and how t Heddentified e br o
three core el ement s: flatt ent.iAttentipndefefsdaochg ui s i t
level of focus, interest, and willingness to engage, while acquisition means accepting
knowl edge into the | earnero6s mind and 1its
(1991) identified nine types of sensory stimals shown in Table 9, which are as follows

Visual, Auditory, Kinaesthetic, Emotional, Social, Textual, Musical, Interpersonal, and

Intrapersonal (Passey, 2014).

Internalisation Term Explanation
sensorystimuli
1. Visual Visual knowledgeor conceptsanbe conveyedhroughvarious

meanssuchasstill images pblackandwhite or colouredvisuals,
movingimagesyideo conferencingpr reatlife situations.

2. Auditory Auditory learningrefersto acquiringknowledgeor ideasthrough
spokenlanguagegitherfrom ateacheior audiofiles.

3. Kinaesthetic Kinaesthetidearninginvolveshandlingresourcesinddeveloping
motor skills by manipulatingtoolslike a keyboardor mouse.

4. Emotional Emotionallearningrecognise&nowledgeacquisitionthroughthe

emotionalquality of knowledgeor ideaspresentedby relating
themto previousemotionalexperiences.

5. Social Sociallearninginvolvesinteractingwith peersteachersor
othersdiscussingandquestioning.

6. Textual Textuallearninginvolvesreadingandrecognisingsymbolic
visualforms presentedincludingboth mathematicabndliteracy
symbols.

7. Musical Musicallearninginvolvesincorporatingmusicinto themessage

or usingit to describea sceneor environment.
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Internalisation
sensorystimuli

Term Explanation

8. Interpersonal

Interpersonalearninginvolvesinteractionbetweerthelearner,
peersteachersor otheradults.

9. Intrapersonal

Intrapersonalearninginvolvesinternalconversationsr
discussionsvherelearnersaskinternalguestions.

As for externalisation, Pass¢2014 p. 23 defined it as fAways

l earning

writing, reporting, speaking, presenting, drawing, or other activities, as shown in Table 10.

Table9: LEF Internalisation Sensory Stimuli

known to otherso 1|t expresses

Externalisation Term Explanation

SensoryStimuli

Writing Learnerconveysthoughtsthroughwritten or symbolicmeans.

Reporting Thelearnereffectivelycommunicateg&nowledgeor ideasusinga
structuredandprecisereportformat.

Speaking Learnerscanexpresgheir answergo questionsn aoneon-one
conversatioror by respondingo inquiriesfrom agroup.

Presenting Learnerscanshowcaseéheir work visually throughimages,
presentationgyr musicalperformances.

Drawing Learnerscommunicatedeasthroughdrawings from structured
designgo artisticexpressions.

Completing Completinginvolvesfilling gaps,which mayrequireinserting
wordsor selectingoptions.

Moving Externalisation involvesusingmotorandmanipulativeskills to
arrangdtemsmeaningfully.

The third

to learn and the components within a learning environment that support the identification and

Tablel0: LEF Externalisation Sensory Stimuli

e | e me fnnetadognitivie, aefesirg yoGhe métheds learrsers use

application of strategies, enabling the transfer of knowledge between contexts (Passey,

2011). It focuses on developingle n e r g$io aaghbiie knowiledge and recognise factors

that facilitate effective strategy use and information transfer across different contexts

(Passey, 2011)This category has two main aspecth & f i r st i s
perfor manceo, which includes fkeeping
Afdetecting and rectifying errorso, and

fisel ecti

rel evant

aspects of the tasko, nestabl
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mater i al to be |l earnedo, and fnevaluating t

strategyo (Passey, 2011, p.47).

The fourth element is the social aspect of learning, which addresses how learners interact in
classrooms and external environmeMth en eval uating the effect
digital resources using the LEF framework, this category assesses learning ,impacts
communication, coll aboration, and teamwor k
factors influencing | earnersd recognition ¢

than others (Passey, 2011). Central to this element is learner interactioo,l udi ng 6c a

thinkingbo, appreciation, nor mati ve direct
scaffolding, guestioning, and O0contextual
thinkingdéd and O6contextual t hrieaakon ngniativiyn der s c

and empathy, alongside setements like education and citizenship, situating learning within
a wider societal context and shaping | ear ne
choices (Passey, 2012014).

3.2.1Why Passey'd EF

To date, only a limited number of theoretical frameworks have been identified in the design
of interactive eébooks, such as Universal Design for Learning, cognitive theory of multimedia
learning (Mayer & Moreno, 1998), AnalysidesigrDevelopmemimplemenation
Evaluation, Child Computer Interaction (Russman, 1997), and backward design (Wiggins &
McTighe, 2011). Nevertheless, none of these theoretical frameworks saliently edtlress
issue of how language teachers and educational developers mightrieyaieive exercises

for ebooks. As shown in Figurg, Passe§s cognitive element provides a framework to

consider relevant learning components to develop interactia®le activities.
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Figure2: Passey's Cognitive Element

3.3 Technology Acceptance Model (TAM)

The TAM has been applied across disciplines such as information systems, psychology, and
sociology to explain technology acceptance (Davis et al., 1989) and user behaviour in
adoption (Lee et al., 2011). Derived from the TRA, TAM highlights three factoremflng
acceptance: PEOU, Rdnd attitude towards using technolo@®avis et al. (1989) showed

that perceptions of usefulness and ease of use strongly affect attibwekasls digital
productswhich shape adoption and usagiee TAM thus predicts Bthrough PU and PEOU,

as shown in Figura.

[ Actual Use of

/
\

| Perceived Usefulness | [\ thee-book

|
1 Behavioural Intention of Use |

. Perceived Ease of Use —~

Figure3: Technology Acceptance Model
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Usersoé BI , i nf | u eparceptids obusefulads,t vitimately eletermane d
technology use (Dillon & Morris, 1996). This study examirles perceptions of AFL
students and t each e r-mokrwittgaafocdsinrPy and FEOU Ad i f B
predictors of acceptance.

The TAM2 adds social influence (subjective norms, image, voluntariness) and cognitive
instrumental processes (job relevance, output quality, results demonstrability, and PEOU) as
acceptance predictors (Venkatesh & Davis, 2008 TAMS3 further introduces emotion

and trust, acknowledging their impact on PU and Bl (Venkatesh & Bala, 2008).

The UTAUT consolidates eight prior models, includihg TAM and TRA, and identifies

four constructd performance expectancy, effort expectancy, social influence, and
facilitating condition® moderated by gender, age, experience, and voluntariness (Venkatesh
et al., 2003). UTAUT has been applied in mobile bankBigaikh &Karjaluoto, 2015and
payment systems (Wu et al., 2016)

TRA, introduced by Fishbein and Ajzen (1980), emphasises the influence of attitudes and
SN on BI. Its extension, the TPB, adds PBC, proposing that Bl depends on evaluations of
behaviour, social pressures, and perceived ease or difficulty (Ajzen, 1994eiRi&hAjzen,

1975). Although relevant, TRA is not directly employed in this study.
3.3.1Why the TAM

TheTAM is relevant to my study due to its a
acceptance of technology (Davis, 1989). Its key contribution is the identification of PU and
PEOU as <critical determinants of guPais,sd6 att
1989). By measuring these factors, researchers gain insights into designing mere user
friendly technologies (Davis, 1989). For examfieTAM is a robust predictor of intentions

to use dearning systems (Venkatesh et al., 200B)ese finings highlight the utility othe

TAM in understanding usebsacceptance and adoption of technology across different

domains.

Compared to models such as the TRA and TPB, TAM stands out for its focus on PU and

PEOU (Venkatesh & Davis, 2000). It has undergone extensive testing and consistently
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produced reliable results (Davis, 1989), enabling the design of interfaces tailored to different
users, thus enhancing adoption across applications (Wang & Shih, 2009). However, it
considers fewer social and cultural factors than UTAUT (Van Biljon, 20083.focus may

overlook SN and contextual influences (Van Biljon, 2006). Researchers must therefore

consider study aims when selectihg TAM or alternatives.

While social elements are important, they are beyond the scope of this study, as SN is not the
focus. ThustheTAM i s the most practical framewor k
studentsdé per cept ibook, speafically inhtezms iofnPU eandaPEDOU. v e e
Consistent with Van Biljonds (2006) sugges
culturd factors.the TAM excludes SN as a determinant of Bl, proposed in the TRA and TPB

(Ajzen, 1991; Fishbein & Ajzen, 1975Nonetheless, it effestely predicts technology
acceptance and helps identify modifications to improve-tigardliness (Lee, 2003 is

therefore regarded as one of the most influential and widely used maddigonally, the

TAM, incorporating PU and PEOU, which replaced the behavioural measures in TRA (Pierce

et al., 2013), will be employed here to explore perceptions of the interadivake
3.4 PresentationPractice-Production Approach

The PPP is a webstablished approach in language education for introducing new language
concepts to students (Widyantoro, 2019). It is widely recognised in English language
teaching for devel opi ng Harmex r200g Richads, Q@ghmu ni ¢
Skehan, 1998) and fostering confidence using the languag€Widyantoro, 2019).
Furthermore, it is highly effective for teaching grammar and vocabuldaynier, 2007;

Shintani &Ellis, 2014).

In the presentation stage, teachers demonstrate the target concept, so students grasp it and its
context. The practice stage provides studammitrolled exercisés often fill-in-the-blank or

matching tasks d to reinforce understanding and application (Widyantoro, 2019). In
production, students use the concept in epetded tasks to demonstrate mastery
meaningfully and creatively (Widyantqr@019). PPP offers a structured framework to
introduce items, enable controlled practice, and encourage autonomous use-émagubn
activities Shintani &Ellis, 2014).
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3.4.1Why the PPP Approach

Building upon the PP P-boakpcpmpusaesctiree peddgegicallyl i f
structured sections designed to facilitate the acquisition of Arabic alphabet letters
(Tomlinson, 202). In the presentation section, video animations and audio introduce the
alphabet: animations model writing direction, audio reinforces names and pronunciation, and
tongueandmouth visuals guide articulation. The practice section consolidates inputhhroug
interactive activitie8 memory games and movemevdased taskthat foass onmatching and
sequencing. The production section promotes independent letter writing, supported by
listening exercises that help distinguish and identify sounds. Embedding interactivity
throughout, the ook offers an engaging experience aligned with R sequende
presentation, practice, and productioenabling studentsto systematicallyacquire and

consolidate their understanding of the Arabic alphabet.
3.5The Interactive E-book Evaluation Criteria

According to Bozkurt and Bozkaya (2018EC includes four themes, 15 dimensions, and
37 criteria based on expert input and heuristic analysis. As showabie 11 these are
grouped under content, interface, interactivity, and technélagch addressing essential

aspects of ook design and effectiveness.

Main Category Sub-category Criteria

CONTENT Presentation A Clear and fluent |
A Effective narrati(
A Preparing content

framework that supports learning objectives
Richness A  Richness of mul ti
A Bal ance of infor mg
Motivation and |[A At tractiveness of

Attractiveness |A Content design apfy
of the target audience

Assessmenaind | AProvidingmechanismso usersenabling

Evaluation themto assessgheir own learningprocess
Integrity, A C o-medaoadherence
Coherenceand |[A I ntegrity of hier g
Connectivity content
A Coherence of the (
objectives
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Main Category

Sub-category

Criteria

A Coherence of | angd{
A Coherence of | earH
learning objectives
Connectivity of cq
INTERFACE Easeof A User friendly intd
Interface Use A Navigation tools f{
provide quick access to relevant pages
A Bookmarking abil it
A Search ability
Customization | AAuthoringsupport(e.g.highlighting, note
and Autonomy | taking,markingetc.)
Interface A Simple and straigh
Design,Esthetic |[A Legi bi l ity without
and Consistency] A Bal anced design of
A Consistency of but
items
A Consistency of inft
A Consistency of | af
A Providing color b
Universal ADesigningundertheframeof universal
Designfor designprinciplesto easeaccessibilityfor
Accessibility individualswith specialneedge.g.voiceover,
scalingvisualsor text etc.)
Support AUpdatesupportfor interactivee-book and
Services content
Layout Frame | AApplying physicaltechniquesn layoutframe
Design design(e.g.balancesymmetry regularity,
alignment proportionandhorizontality)
INTERACTIVITY | Interaction ADesigninginteractivee-bookwith
Richness components/elementisatcanprovidehigher
interactionlevel
Digital book, A Providing interact
environment sensors of the interactiveb®ok reader
and content device*
interaction A Data feed through
A Supporting inter adq
through social network connections*
TECHNOLOGY | Technical A Online /offline f
features A Multiplatform supfy
A High resolution at
used in interactive-book
Copyright AProtectingnteractivee-bookthroughDRM*

Table11: Evaluation Criteria for Interactive-Books (Bozkurt and Bozkaya, 20157pand 73.
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E-bookcontentcriterion This theme concerns the substance and presentation ebtizk e
Subthemes include presentation, emphasising clear, fluent language and niaitatexhto
supportiearning objectives; richness, referring to multimextiemponentshat enrich content
while balancing information density; antbtivation andittractiveness, focused on engaging
content tailored to target learners. Assessmenteaaltiation provide tools for learners to
monitor progress, whilentegrity, coherence, andonnectivity ensure alignment with

learningobjectives, a structured hierarchy, and internal interconnectedness.

The Ebookint er f ace criterion addresses the usero
book, encompassinthe following six elements Ease ofinterfaceuse prioritises intuitive
navigation to prevent disorientation and enable quick access, with bookmarking and
searchability enhancing usability. Customisation amnomy offer authoring supp®@rt
highlighting, notetaking, and marking to personalis¢heir interaction with the-book to

suit their needdnterfacedesignaesthetics andonsistencystrive for legibility without eye

fatigue, balanced density, and consistent button, icon, menu, interface area, and label design.
Additionally, providing a colour balance in the layout contributes to both legibility and
aesthetic appealJniversal design for accessibility incorporates features for users with
special needs e.g., voiceover and scalable visuals/téxby applying universal design
principles. Supportservices ensure up-date supportfor the ebook and its content
maintaining its relevance and fttionality over time Layoutframedesign applies physical

design techniquesincluding balance, symmetry, regularity, alignment, proportion, and

horizontality, to create a welktructured and visually appealing interface.

The interactivity criterion addresses theeleo ok 6s i nteractive el eme
aspects. The first imteraction richness involving components that provide high levels of

user engagement. The second concetitgtal books, environments, and content
interaction, which create an interactive digital space and expand avenues for engagement.
This element operates throughthb® o k r eader devicedbds hardwar
more immersive experience. In addition, internet data feeds can enhance interaction by
supplying reatime updates and enabling social networking, strengthening-th® e k 6 s

communicative capabilities.
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The last criterion isechnology, which involves the technical support for theoek's
functionality. This criterion includes two elements: fitsghnical featuresuch as
online/offline access, multiplatform support, and hkigBolution components.
Seconddigital rights management (DRM) addresses copyright issues, ensuring content

protection within the interactivel@ook.

Together, these criteria and selements provide a framework for evaluating and designing
the effectiveness, usability, and technological sophistication of interaetigekes, ensuring

they meet educational goals and user needs. In the upcoming sdatidhexplain how |

i ntegrated these cr ibdok and elaboratet an thé mtervetioni f
description.
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3.6 The Intervention

The ebook consists of eight units. The first unit introduces the Arabic alphabet and the
diglossic nature of Arabic. Units 2 through 8 focus on groups of letters, presenting four to
six letters in each unit that share similar sounds or writing stylasg alth short and long
vowels. According to Elgibali (2005), "Egyptian children acquire their vowels in the
following order: /a/, lel, lol, lil, lul, length, and emphasis" (p. 26kraphics Interchange
Forma (GIF) model accompanies each letter's isadtandwriting, along with a table of
positional variant® initial, medial, and final. An animated video models pronunciation with
adjustable playback speed. Additional slowtion GIFs illustrate each form, followed by

an interactive tracing exercise witeattime feedback, usable with a stylus or finger. The

section concludes with GIFs showing the letter in varying word positions
3.6.1Content
3.6.1.1Presentation

The Alif Ba'a ebook presentation uses two key features to enhance content delivery: clear
language and engaging narration. It employs simple English to ensure accessibility for
elementary learners, with instructions writterclear, plain languagdhe Kotobeglatform

also supports 21 interface languages, as shown in Mgure

Figured: Language Choliocke in Alif Bab6a E
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Additionally, storytelling and voicevers are used to boost engagement but are simplified to

match learne@competency levels.
3.6.1.2Media Richness

Media richness, grounded in MRT (Dadt al., 1987) is central: AThe
interactive ebooks lies in the interaction provided. Interactivédeoks use various media to
increase and support the interactiBoskubf t he
& Bozkaya, 2015, p.75). Accordingly, audio recordings model pronunciation and animated
GIFs demonstrate writing for each letter in isolation and within wasdsHigure5), with

three written examples per page showing letter placemedakt, each paired with GIFs to

guide correct writinggeeFigure6).

> 0:04/0:04 LU

Speed: o ——) 1

Figure5: Pronunciation of Arabic Letted&\nimation

—rh e )

Figure6: Wr i ting of Arabic Lettersdé GIF
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This integration of multimedia arekplicit modeling exemplifies effective media richness,

offering interactive ways to engage witte Arabic script.

These multimedia elements, alongside games, drills, and quizzes, promote dynamic learning
while maintaining an informatiecdensity balance that avoids both oversimplification and
cognitive overload (Bozkurt & Bozkaya, 2015). The design targets elemertatyative
learnersLettersare introduced in sets mirroring universiéyel Arabic textbooks, enabling
gradual familiarisation, repetition, and reinforcement without overwhelming detalil;

reintroducing letters in varied contexts consolidates recognifiow@na, 2004).
3.6.1.3Motivation and Attractiveness

When designing an-Book, itis essential to consider content attractiveness, which includes
visual appeal and engagement, along with aligning the design to the target aBdience
interests. This involves careful choice of fonts, graphics, and navigational elements. The PPP
section provides clear explanations of Arabic letters with writing, pronunciation, and word
usage examples. Additionally, the practice section enhances AFlnlear s 6 s ki | | s
interactive activities like games and audio recordings for pronunciation and language skill

improvement.
3.6.1.4Assessment and Evaluation

For assessment and evaluation (Bozkurt & Bozkaya, 2015asstssment appears in the
PPP fAProductiono section through quizzes an
immediate feedback on progress and alphabet comprehension, consistentdivis fthat

electronic feedback enhances sectamjuage learning (Koolivand & Iravani, 2013
3.6.1.5Integrity, Coherence, and Connectivity

The final criterion for effective ook content presentation is integrity, coherence, and
connectivity. This includes alignment between content and media, a clear hierarchy, and
strong internal links. The-lBook presents accurate, weliganised informatin, with images

and videos reinforcing the text. Chapters are clearly labelled and logically sequenced,

facilitating navigation. Language is tailored for clarity and learning activities like exercises
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and quizzes promote engagement. Logical transitions enhance connectivity, helping learners

grasp related ideas and follow the matésiplrogression
3.6.2Interface

The interface criterion encompasses -stéments such as Ease of Interface Use,
Customisation and Autonomy, Interface Design, Aesthetics, Consistency, Universal Design
for Accessibility, Support Services and Layout Frame Design. The subseqbesctiors

outline the application of thesesabl e ment s i n desibapkhi ng t he Al
3.6.2.1Ease of Interface Use

The Ease of Interface Use criterion emphasises the overall user experience-bbthe e
focusing on ensuring its simplicity and intuitiveness for -native speakers at the
elementary level to engage with and utilise. The criterion has foueleutentswhich are

considered as follows. Usé&iendly interfaceas in Figure 7,le ebook has a clear, visually
appealing, and eadg-understand layoutensuring that nomative speakers at the

elementary level can interact with and use ek without confusion.

@ n
B B
* I:. |
Examples
&a 3, culi

Figure7: Userfriendly Interface
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Navigation Tools:it features a range of efficient navigation tools, including a table of
contents, page numbers, adrevioug§@Nextd buttons, as illustrated in Figu& which

enablesstudents tauickly locate specific sections or pages.

¢ Previous l Q ﬁ Nex )

Media  MNolebook  Search  Setings

Figure8: Previous/Next buttons

Bookmarking Ability: one of the standout features, as demonstrated in Figure 9, allows
learners to mark specific pages or sections for future reference and efficiently revisit key

content.

a .

% e il

9_

l Proctice here:

3

Figure9: Bookmarking Feature
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Searchability: The-®ook also features a search function that enables users to locate specific
words, phrases, or topics within the content, as illustrated in Figure 10, providing learners

with quick access to relevant information.

Search

Enter your search keywords here

Match whole words Match case

0] Search whole book (® Search chapter only

Figurel0: Feature Searchability

3.6.2.2Customisation and Autonomy

This criterion highlights the-bookds ability to be tailored to the lear@erunique needs,
promoting engagement and motivation. Key authoring support tools irttledeghlighting
Featurealowing learnersto emphasise and revisit meaningful text, with options to export
highlights to PDF, as shown in Figuré&. INotetaking, as depicted in Figure 2, allows
personal notes and annotations within tHmek, aiding understanding and retention
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Na items 1o display.

[ Export

wlai
Examples

9 digd tLig

Cpon e L3 X

Figure11: Highlighting Feature

Enter your note below

Enter your note below

Gancel

Figure12: Note-taking Feature
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3.6.2.3Interface Design,Aesthetics,and Consistency

The third evaluation criterion for interactivebeoksfocuses onnterface design, aesthetics,

and consistencygncompassingpoth visual and functional aspects. It includes several sub
elements vital for a usdriendly experience: a) Simple Layout Design: thb e o k A Al i f
Bala, 0 devel oped usi ng K-iniendlypdesegn whbse lartdingrpage a ¢
showcases <call i gr athefiyst twoflettefisAf the fArabicalphdbétieB a a 0
main screen, as illustrated in Figui® & divided nto a leftéTable of Content® organised

into eight wunits with dropdowns (e.dgaog, ACovV
AArabic Scripto, ADi gl ossi ao,i8)aml a fighttsidlee r  f r
Content Displagipresenting audiwisual materialsasshownin in Figure 13.

{ Provious m I Q # Next )

Modn  Nolbook  Semth  Settngs

Figure13: E-book Table of Contents
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Uni t 2 shows Ar abic calligraphy al ongsi de
transliterations and sections, a$ ofFiguie3h or t V
Navigation elements comprise a top bar for highlighting, bookmarking, andaking,and

abottombad iIMedi a0, HANotebooko, fASear éBupportimgSet t i r

seamless movement and immersion.

Short Vowels

Long vowels

ZE § Q x»

Meda Notabook Search Seltings

Figure14: Unit Content Display

In additionthere are feature®) Legibility Without Fatigue: where the text is designed in a

clear, readable font with suitable size and contrast, reducing eye strain for prolonged reading
without visual fatigue; c) Balanced Interface Densitye layout is balanced, avoiding
overcrowding while maintaining legibility and clarity with walbaced calligraphy and

charts; d) Consistency of Buttons, Icons,and Metlug but t ons for fAMedi a
ASear cho, ASettingso, ANext o, and APreviou
designed and consistently placed, making navigation intuitive; €) Consistency of Interface
Areas: uniformity is preserved in usenterface areas with controls like headings, titles,

menus, and navigation bars. The top bar consistently features highlighting, bookmarking, and
notetaking options for a coherent user experience; f) Consistency of LalteMessages:

the messaging tone and style are consistent across all tabs, messages, alerts, and popups,
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helping to set clear user expectations and enhance the overall experience; and g) Colour
Balance: an aesthetically pleasing, inclusive palette ensures harmony and avoids visual

discomfort.
3.6.2.4Universal Design for Accessibility

The Interface criterion for assessing accessibility in design pertains to creatogsthat

cater to individuals with special needs by incorporating universal design principles that
enhance the accessibility of the content for all users. i@k fedures current support
servicesjncludinghelp desk support, user manuasgdonline tutorials, which areutlined

in the ebookds user manual, as shown in Figuke 1

Filter what to display in your
notebook. Click on "All" to

remove the filter
Notebook Et
Close the notebook
Bookmoarks are _

Delete
represented with N Bookmark Delete the
the bookmark icon notebook item

& Highlight

Notes are
represented with 7/ MNote for “text one
the pencil icon

7 Note for “text two"

Highlighted
phrases are
represented with
the brush icon
The phrase is
highlighted with
the selected
color

& Highlight

Export
Download the
notebook as a PDF

Figurel5: E-book User Manuals

Providing timely and effective support is essential for a positive interactiveole
experience and contributes tioe successful integration déchnologyenhanced learning
experiences. The Layout Frame Design criterion in the interactiveole evaluation
framework covers physical technigdebalance, symmetry, regularity, alignment,

proportion, and horizontalify to create a visually appealing layout
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3.6.3Interactivity

The criterion of interactivity consists of two main components: interaction richaesshe
interaction between the digital book, its environment, and its content, which includes (1)
providing interaction through the hardware and sensors of the interadbtwekereader
device, (2) data feed through the Internet, and (3) supportingdtitar and communication

through social network connections.
3.6.3.1 Interaction Richness

Interaction Richness refers to the degree of interactivity present wibaoke This criterion
measures how well thelmok engages readers by providing various components like images,
videos, animations, quizzes, games, or simulations. In each uné prfabtice section in the

Alif Baé ebook, as shown in Figurelthere are various formative interactive activities
such as flashcards, pair matching, word search, listening and practice, connecting letters,

minimal pairs, and hangman interactive actat

PRACTICE

INTERACTIVE 6.1 INTERACTIVE 6.2
Flash Cards Pair Match

9\@

INTERACTIVE 6.4
Listen and practice

lnl

Q¥ Mot )
s seng 4

¢ presas o §
Meda  Nombosk

Figure16 Practice Section
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In the produce section, as shown in Figure 17, summative interactive activities include

memory games, crosswords, writing activities, minimal pairs, and a quiz

PRODUCE

INTERACTIVE 6.7 INTERACTIVE 6.8
Minimal pairs Memory Game

INTERACTIVE 6.9 INTERACTIVE 6.10

Try it yourself Cross words

Figurel7: Produce Section

These interactive activities were developed using Book Widgets software, which allows
students to share their work with their instructors for automatic grading, providing prompt
feedback, and enabling teacher s tactiviiesal uat e
developed in the Practice and Produce sections, including writing, reporting, speaking,
presenting, dr awi ng, compl eting, and inter
cognitive element of externalisation, enabling meaningful, practicghgement and, by

integrating Passeyds LEF, a more i mmersive
3.6.3.2The Digital Book, Environment, and Content Interaction

The second element of the interactivity criterion concerns interaction among the digital book,
its environment, and content, leveragingaok reader hardware and sensors, touchscreens,
cameras, microphones, or motion sensors. Additionaitgrnet data feeqsovideaccess to
external resources and collaboration, and communication through social network

connections. To minimise distraction, the social network component is limiteth#ol,eas
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shown in Figure &, and students may share work with teachers and peeranad er use

the download function to create a PDF.

Connect the letters to form a word

Figure18: Sharing Feature

3.6.4Technology

The technology criterion includes two main selbments. First, technical features address
online and offline functionality, allowing users to access the AlitaBEbook content
without Internet connectivity. This-Book is compatible with the Kotobee reader software,
which works on various operating systems and is available for both mobile and desktop
devices. The high resolution and quality of visuals and audio enhance user engagement.
Secondly, copyright protection is crucial, with Digital Rights Mamagat measures in place

to prevent unauthaed distribution and usage of the interactivieoek.

3.7 Chapter 3 Summary

In this chapter, | have delved into four essential frameworks for developing an interactive e
book on the Arabic alphabet: Passeyod6s LEF
(Widyantoro,209) , and Bo z k uIlEEC(206%). ThHe ohapteashoave row these
frameworks were integrated to create a pedagogically sound anftiesdly e-book This
multi-framework approachseeks tofacilitate effective Arabic alphabet learning and

establishe a benchmark for educational technology development.
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Chapter 4: Research Methodology
4.1 Overview

This chapter outlines the research methodology, intervention, and data collection methods. It
is structured into four sections. The first section reviews the DBR methodology, wewsch
adopted due to its focus on developing and evaluating interventions-inardlcontexts,

and provides its rationale and limitations. DBR comprises three phases: analysis and
exploration, design and construction, and evaluation and reflection (McKé&R&geves,

2018). The analysis and exploration phase, which | referredstdahe pralesign phase
involved investigating the literaturdr the research problemand initiating intervention
development with AFL teachers. The design and construction phase followed the
development andmplementation of interventions, during which feedback was collected
from AFL teachers and students. The final evaluation and reflection phase asbessed
effectiveness of the interventiafter incorporating enhancements based enfebdback
received Subsequently, the chapter details the devesmrof interventions through DBR,
describing the processes, enhancement phases, and implemeftaticoncluding section

details the studyodés | imitations.
4.2 Methodology Overview

The research methodology used for this study is DBR, interchangeably referred to as
educational design research (McKenney & Reeves, 2012), design research (Collins et al.,
2016), developmental research (Richey et al.,08nd design experiments (Brown, 1992),

as outlined by Wang and Hannafin (2005).

According to Wang and Hannafin (2005), DBRfi&s systematic but flexible methodology
aimed to improve educational practices through iterative analysis, design, development, and
implementation, based on collaboration among researchers and practitionerswarleal
settings, and leading to contextuabgnsitive design principles and theoddp.7). In
essence, DBR seekido develop researebased solutions for complex problems in
educational practice (Plomp, 2013, p.16). Therefore, by incorporating theinitions
provided by Wang and Hannafin (2005) and Plomp (2013), it can be concluded that DBR is
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a practical empirical approach that enhances educational practices through a cyclical
problemsolving processFurthermore, DBRengages researchers and practitioners in real

world settings to develop solutions for complex educational issues.
4.3DBR Characteristics

Much of the research focused atilising DBR as a research methodology in education
(Anderson & Shattuck, 2012; McKenney & Reeves, 2018; Van den Akker et al., 2006; Wang
& Hannafin, 2005). These studies have presented several overlapping characteristics that
define DBR. These descriptors inclugegmatic research, iterative and flexible research
processes, integrative research methods, and contextual research results in a real educational
context. Additionally, DBR defines an educational problem (McKenfadyeeves, 2012)

and focuses on designing and testing a significant intervention based on it. However, Wang
and Hannafin (2005) argue th@hany characteristics are not uniquediBR, but rather the

nature of their use varies, and the approaches are often extef@@Rar{p.7). Therefore, |

will focus on the seven characteristics of DBR proposed by Wang and Hannafin (2005) that
relate to my study: 1) contextual; 2) interactive, iterative; 3) pragmatic; 4) integrative; 5)

grounded; and 6) collaborative appch.
4.3.1Contextual

DBR is a problensolving method that provides innovative and practical solutions for real
world educational problems. It considers the context, culture, and environment in which the
problem occurs (Anderson & Shattuck, 20Tobb et al., 2003; Juuti & Lavonen, 2006).
Furthermore, DBR considers the educational context, which comprises learners, teachers,
and curriculum, and emphasises the importance of ongoing feeldase# reflection on the
design and implementation procgesenhance the intervention (Gobkt al., 2003; Juuti &
Lavonen, 2006).

4 .3.2Interactive, Iterative

DBR is an iterative process that involves multiple cycles of designing, implementing,
improving, and evaluating educational interventions in aweeald educational setting while

gathering and analysing data to understand how the intervention impadisigeand
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learning (Reeves, Herrington, & Oliver, 2005). Moreover, DBR involves researchers and
practitioners collaborating to improve educational practice and outcomes (Barab & Squire,
2004). This process is repeated until a desired outcome is achieved (Andessattigek,

2012; Cobb et al., 2003; Juuti & Lavonen, 2006; Wang & Hannafin, 2005). This feature of
DBR enables the creation of a flexible design as a solution to an educational problem in three

different phases that inform each other (Franco, 2020), asxsihndwgurel9.

Problem we== analysis
b Design & Develop
Prototype
)
¥

Revision
Needed:yes?

No? ==y Stop

P evaluation

Figure19: Iteration ofSystematicDesignCycles Plonmp, 2013, p.17)
4.3.3Pragmatic

DBR requires an ongoing evaluation and enhancement of educational interventions based on
the data collected from various sources in-reatld settings throughout the research process.

It incorporates both empirical data and contextual knowledge to irtfeerdesign process
(Anderson & Shattuck, 201Z0bb et al., 2003tuuti & Van den Akker et al., 200bavonen,
2006;Wang & Hannafin, 2005).

4.3.4Integrative

DBR is characterised by applying a mixed methods approach, including qualitative and
guantitative research methods such as surveys, case studies, and intéfiked/snethods
allow for an understanding of the educational context and the intervention being tested,

resulting in contextual research findings and generated design principles. Furthesnore, a
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Wang and Hannafin (2005) stated, using mixed methods increases the validity and reliability
of research (p.8). Drawing from this insight, DBR combines various approaches to integrate
relevant theory and practice, ensuring that the results are valid,\diapgtiicable, and
beneficial to researchers and practitioners (Anderson & Shattuck, 2012; Wang & Hannafin,
2005).

4.3.5Grounded

Another characteristic of DBR is that it is theagiented orfitheorydrivero (Wang &
Hannafin, 2005, p.8). This methodologsnphasisethe integration of research and practice

in developing an intervention. According to Van den Akker et al. (2006), the design of DBR
is grounded in a conceptual framework and theoretical propositions, and the evaluation of
intervention contributes to the wldopment of theory. Wang and Hannafin (2005) suggest
that DBR aims to refine both theory and practice and that the wdla theory is judged

based on the degree to which it informs and improves practice.
4.3.6Collaborative

DBR is a collaborative, adaptive, and interdisciplinary approach that aims to enhance
educational design through active engagement with researchers, practitioners, students, and
other stakeholders. This collaboration ensures the intervention addresses in@esls. DBR

brings together experts from multiple disciplines to develop impactful educational
experiences Anderson & Shattuck, 2012; Cobb et al., 2008uti & Lavonen, 2006;
McKenney & Reeves, 201&an den Akker et al., 2008Yang & Hannafin, 2006 Table12

presents the DBR characteristics specific to this study, which will be discussed in detail

throughout.

DBR Current Study

Characteristics

Contextual Thestudycentreson designinganinteractivee-book thattacklesthe
reatworld problemof online Arabic alphabeinstruction,considering
the practicalneedsandchallengeexperiencedby AFL teacherand
students.

Interactive, The studyadoptsiterativecyclesof design,mplementationand

iterative evaluationwith ongoingfeedbackandreflection. Thefirst cycle
drawson a literaturereview andqualitativeinput. The seconccycle
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DBR
Characteristics

Current Study

involvesdevelopingnteractiveactivities,piloting a prototype,and
interviewingAFL teacherandstudentsThethird cycle
quantitativelyassessetheir acceptancandperception®of therefined
e-book.

Pragmatic

Thestudyaddresseshallengesacedby AFL teachersandstudents
in online Arabic alphabetearningby creatinganinteractivee-book.
It combinesempiricaldataandcontextuainsightsto designand
evaluateheintervention,ensuringcontinuousmprovenentbasedn
reatworld feedback.

Integrative

The studyemployedhe sequentiaéxploratorymixed-methods
designthatuseda rangeof datacollectionmethodssuchasfocus
groupinterviews,semistructurednterviews,andonline quantitative
surveys.

Grounded

The studywasgroundedn theoreticaframeworkswhich included
Pas sl&ly(@041),D a v iTAM 4989),thePPPapproach
(Widyanjoro,2018),andBozkurtandB o z k alnteaadtiseE-Book
EvaluationCriteria(2015).Theresearcheusedtheseframeworksto
guidethe strategyandensurethatthe e-bookdesignandevaluation
wererigorousandeffective.

Collaborative

Thestudyinvolvedcollaborationamongtheresearcherleveloper,
AFL teachersandstudentdo design,implement,andevaluatehe
interactivee-book. This approactensuredt effectivelyaddressethe
challengegacedby AFL teacherandstudentsaandmettheir needs.

DBR is an applied methodology developed to enhance the impact, transferability, and

practi cal

reveals a primary focus on cognitive outcomes, with fewer studies examining integrated
skills such as problemolving or inquiry, and even fewer addressing attitudes and
psychomotor skills (p.408). DBR is particularly useful for eamdyeer researchers, offering
practical guidance on planning and executing design research in educaimpatsBarab

& Squire, 2004 Major & Wegerif, 2019). It combines theory and practice through iterative
cycles of design, implementation, and evaluation (Wang & Hannafin, 2005), enabling the

development of theory in authentic settings to improve educational practices (Collins et al.,

2016).

This study employed DBR due to its unique capacity to bridge theory and practiEFgon
& Shattuck, 2012;Major & Wegerif, 2019). As Bakker (2019, p.4) explains, DBR

Table12 DBR Characteristics and the Current Study

i mpl ementation of educational
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interweaves research and design, wherihy design is researdiased, and the research is
designbased. Unlike action research or formative evaluation, which focus on solving
educational problems (Abdallah & Wegerif, 2014), DBR centres on technological
interventions and their development to addiR€sand generate practical solutions (Wang
& Hannafin, 2005).

Accordingly, this study integrated th&F and theT AM within a DBR approach to develop,
implement, and refine anl®ok intervention in real AFL classrooms. The iterative process
enabled participants to engage with and evaluate the design across multiple Rétes (
Collective, 2003; Plomp & Nieveen, 2007), aligning the research process with the practical

application of the intervention.

DBR departs from traditional research by emphasising internal validity and ceptitic
insights rather than generalisability (Anderson & Shattuck, 2012). It provides a systematic
means to improve educational tools while contributing to both theory paadtice
(McKenney & Reeves, 2012). The findings from this DBR study are expected to irform e

book design and guide future AFL interventions.

This study employed a sequential exploratory mirethods design. As shown in Figure

20, qualitative data collection and analysis were followed by the development of a tool tested
through quantitative methods (Creswell & Creswell, 2017, p.71). As Creswell and Creswell
(2017) explain, it integrates qualitative and quantitative phases in@us&d sequence to
build and validate research instruments. This design is particularly useful for complex,
multifaceted research problems or when the study's diredsiostill being determined
(Creswell & Plano Clark, 2017). Teddlie and Tashakkori (2020) note that integrating
qualitative and quantitative data can provide aAn@linded understanding of the findings.
Furthermore, combining qualitative and quantitatiesearch methods can give a deeper

understanding of the research problem.
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Sequential Exploratory Design

QUALITATIVE I:> QUANTITATIVE
Focus Group Interviews with
Teachers Online Surveys |::> Data Analysis
Semi-Structured Interviews Data Analysi
with Teachers ':> ataAnalysis
Focus Group Interviews with
Students

Online Survey Design Interpretation of entire Analysis

Figure20: Sequential Exploratory Design in the Study

4 4 Phases of DBR

According to McKenney and Reeves (2018), a specific process should be followed to
structure the development and evaluation of educational interventions for theoretical
understanding and practice change. This process involves four main phases:
fiexploration/analysis, design/construction, evaluation/reflection, and implementation and
sprea® as shown in Figure2l (McKenney & Reeves, 2018). First, during the
exploration/analysis phase, a literature review is conducted to identify the literature gap and
to addres the identified problem with experishere the researcher explores their views
(McKenney & Reeves, 2018). Next, the intervention prototypedeveloped in the
design/ construction phase to solve the prob
recommendations (McKenney & Reeves, 2018). Lastly, in the evaluation/reflection phase,
the researcher evaluates the intervention and gathier$odantervention users to refine the
design in the next iteration (McKenney & Reeves, 2018). These firstghweesses are the

core phases of applying DBRthe final phase is the implementation of the intervention in a

realworld context.

67



'

Evaluation

'

Analysis

I

Figure21: GenericModel for conductingeducationaDesignResearch (McKenney & Reeves, 3)1

Implementation and spread are integral components of the DBR and are subject to mutual
influence with all other elements. This indicates thafithgeraction with practice is present
from the start, and the scope increases overnt{iMeKenney & Reeves, 2012, p.77) as the

project progresses, as shown in Figke

Design-Based Research

Development of Iterative cycles of Reflection to
Analysis of prototype testing & produce ‘design
practical problem solutions refinement of principles’ &
informed by solutions in enhance solution

by researcher & |

practitioner in - ¢ : . _
collaboration existing design practice implementation

principles

L t i ;

Refinement of Problems, Solutions, Methods, and Design Principles

Figure22: Phases of DBR (Reeves, 2006, p.59)
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4.4.1Analysis andExploration

Regarding the first process, Analysis and Exploration, McKenney and Reeves (2012)
highlighted the necessity of reviewing rele
theoretical inputs that will shape an understanding of the problem, camdxdther relevant
topicso (McKenney -2) Reseevimvswas edsentia? for idpnpifying 8

and understanding the challenges of teaching the Arabic alphabet online after transitioning
from faceto-face (F2F) methods. Learning the Arabic wagtisystem requires observing the

teacher write four different shapes for each of the 28 consonants (three representing long
vowels). These are written in 17 unique forms, differentiated by dot placement above or
below, while short vowels are denoted by knags serving pronunciation and grammatical

functions.

| conducted a literature review to compile relevant studies addressing the problem and
establish a strong theoretical foundation. This review allowed me to examine the issue from
various perspectives, identify gaps in the existing literature on interadbioeks for foreign
language learners and teachers, and explore the challenges and factors influencing their
adoption.The transition to online instruction presented significant challenges for teaching.
Consequently, exploration through collaboration wtlactitioners was essential to fully
understand the problem and learn from their experiences in teaching the Arabic writing
system online. This involved investigating potential solutions to challenges and considering

their suggestions for developing thé@ok intervention.
4.4.2Design andConstruction

In the design and construction phase, the researcher creates a plan for implementing and
evaluating the intervention, including a detailed description, expected outcomes, and data
collection and analysis methodsccording to McKenney and Reeves (2012), the design and
construction phase of DBR integrates insights from previous phases, literature, and practical
experience; it is not purely empirical in nature, affdlesembles that of creating (not testing)

a conceptual modelp.79). In contrast to the prieus phase, analysis/exploration, and the
later evaluation/reflection phase, the design and construction phase follows a defined plan to

develop the intervention (McKenney & Reeves, 2012, p.87 and p.79).
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McKenney and Reeves (2012) have emphasised that constructing a solution involves
translating design concepts into a physical product using a prototyping procedure. The
anticipated solution is iteratively developed and refined in this process until theréidact

is achieved.
4 .4 .3Evaluation and Reflection

The development of the Alif Ba ebook entailed substantial research and plani@ngated

using Book Widgets and embedded into the Kotobee platform, theakighter ebook
features three sections per chapter. The first introduces groups of Arabic letters through video
animations that illustrate writing direction, supported by audidtem tasks, and interactive
elements, such as visuals of tongue and mouth movement for pronunciation. The second
section offers interactive activities and games to redefdhese letters. The final section

includes exercises with instant feedback to assess writing and listening skills.

The evaluation and reflectiostage determines whether the interventdiectively solves

the target problem through testing and refinement (Chen & Reeves, 2020, p.3). Following
McKenney and Reeves (2012), it involves analysing implementatiorcdégated during

the implementation phage assess outcomes and identiiyeas for improvementfter
prototyping, the Alif B& ebook was evaluated through two iterative phases:wedH
implementation with teachers and students, followed by feedback aniléctassesthe e

bookds acceptanceand inform enhancements the intervention Therefore, | colled
qualitativedata via individual teacher interviews and student group interviews, supplemented

by quantitative data from online surveys distributed to both groups.

The Evaluation and Reflection process identified design principles applicable to similar
contexts (Chen & Reeves, 2020). Reflection critically consliéheoretical concepts,
empirical evidenceand personal experience through both systematic and organic methods
(McKenney & Reeves, 2012, p.80nh this study, diterature review, integral to the DBR
analysis phase (McKenney & Reeves, 2012), examined the problem from multiple
perspectives andentified gaps, particularly regarditigeacceptancef interacdive ebooks
among AFL learners and teachers. These insights informed the designAtif Bab ae

book translating theory into a functional prototythat wasteratively developed, tested, and
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refined.As McKenney and Reeves (2012) explain, empirical findings and reflective analysis
serve to validate, revise, or reject the conjectures and principles embedded in design

interventions (p.80).
4.4 4Implementation and Spread

During the preémplementation phase, collaboration was crucial to ensure that the final
product met all functional, aesthetic, and budgetary requiremesiitsofe and application
developers, graphic designers, and AFL teachers were consulted. As shoguré;ithe

Alif Bata e-book design was detailedtilising DBR. The design phase created a blueprint

for the ebook based on data from the Analysis and Exploration phase, including literature
and focus group interviews with AFL teachers. This bluepenied as a roadmap defining
categories of letter presentations, practice exercises, evaluation activities, and constructing
and implementinghe interventionFurthermore AFL teachers using the-lgook received

brief instructions and training on its classroom employment, including introduction, usage
instructions, plans for owdf-class activitiesrevising gradesand managing assigned

activities.

In the Spread phase, AFL instructors implemented tbeo in five (Fall 2021) and four
classroomgFall 2022). Feedback was collected via individual ssmictured interviews

with teachers and focus group interviews with 17 students, focusing on intervention
outcomes guided btheTAM ( Davi s, 1 9 8 JeprningfPamesverke, pndl the ( 2 01 1
IEEC (Bozkurt & Bozkaya, 2015)The collected data were analysed assess -8ook
acceptance, idengif implementation challenges, and gather improvement suggestions,
informing refinementdeforere-entering the Implementation phase the third DBR cycle

The final assessment phase involved testing the intervention, evaluating its effectiveness, and

reflecting on further improvements.
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DBR- Alifba’a E-book

1.Literature Review
DBR Cycle 1 —{ Identify & analyse problem }— 2 Practitioners

3.Researcher

E-book
E-book Researcher &

. T < > evaluation
Design Developer i
criteria

Build prototype

Learning
DBR 1ol th AFL tomch Researcher |« > elements
Cvcle 2 mplement the > eachers framework
y prototype & Students I
Technol
Interviews with AFL | ”:’ oy
Evaluation, testing & refinement of the | | aachers & Students € ECC:F-‘; Ance
prototype mode

E-book
E-book Design Researcher & evaluation

Developer criteria
Reflection, enhancement &

DBR Cycle 3 — implementation in practice gtera,di“'e Learning
xercises \

elements
framework

Implement the design AFL teachers & Students
Iterative cycles of testing & Online Surveys with AFL
refinement of the final product teachers & Students

Figure23: Al i f Bab6a Design Using DBR

4.4.5The Researcheés andDesigneis Roles

Anderson and Shattuck (2012) note that collaboration between researchers and practitioners
is central tdBR, though such partnerships often face obstacles. Teachers may lack research
training and be burdened with instructional duties (p.17), while researchers may be
unfamiliar with institutional and cultural contexts vital for effective design (pd.8p In

DBR, the researchedesigner plays a pivotal role in both developing and evaluating
interventions, often cdesigning with educators and developersettsure contextual
relevance (Anderson & Shattuck, 2012). This role may also involve acting as a facilitator or
technical assistant. As Knowlton (2007) asserts, this dual role deepens understanding of both

research and development.

A key challenge in DBR is balancing the dual roles of designer and researcher, as one must
simultaneously shape and observe the learning environment (Barab & Kirshner, 2001,
Knowlton, 2007). Van den Akker (1999) stresses the importance of aligning theseoro
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maintain internal coherence across the intervention.

In this study, | utilised Book Widgets to designthkke o k 6 s | ayout and inte
which were divided into practice and production tasks. Practice tasks includeevaigtio

aids for letter recognition and writing, while production tasks regutomposing words and

sharing them with teachers. These were integrated into Kotobee Author by a developer. Data
collection from teachers and students occurred over three phases, enabling iterative

refinement based on empirical feedback.
4.5 Limitations of DBR

There are certain limitations to be considered while conducting this study. | will focus on the
limitations deemed most challenging and relevant to the current study. These limitations

comprise time constraints, limited generalisability, and ethical cigke
4.5.1Time-consuming

A major limitation of DBR is its timéntensive nature. Because it requires sustained
engagement with participants and multiple iterative cycles of design, implementation, and
evaluation, DBR often demands significant time, financial, and human resolrdbss
study, the resear ch b e-bomkproiotgpe @ecefiedinsummen t h e
2021 and implemented that fall. Feedback was collected andsatialgross winter 2021

and spring 2022, leading to revisions and reimplementation in fall 2022. Survey development

and quantitative analysisere condu@d in winter and spring 2023. Each cycle involved
coordinating with teachers and students across time zones and maintaining communication

with the developer.

Despite these <challenges, effective pl anni
structured timeline. While Zheng (2015) and Pool and Laubscher (2016) endorse DBR for
shortterm projects, they also acknowledge that its typical use in sit@gétion brmats can

limit its full potential for longterm research impact.
4.5.2Limited Generalisability

Generalisability in DBR can pose a challenge when applying research findings to other

73



contexts and populations, as DBR studies are typically conducted in specific contexts with
participants, resulting in highly contextualised findings that are not easily generalisable to
other settings (Hoadley & Campos, 2022; Parmaxi & Zaphiris, 2020).ekew DBR is

useful in fields where credible inference is complex, but it is challenging to make
generalisable conclusions. As a result, researchers must be transparent regarding the

' i mitations of their st udy 0 spotgneiatteansterhhilityabi | i

of their findings to contexts and audiences.
4.5.3Ethical Challenges

One of the most challenging issues in conducting a DBR study is collecting data from
multiple sites, which may require ethical approval from multgiles. Thisprocess can be
complex and tim&onsumingas eachinternational Review Board (IRBhay have different
requirements and timelines. For example, in the present study, it was impossible to collect
data from the American University in Beirut and the American University in Cairo. This is
because these universities require obtaining IRB ajgpmterndly, even though the author

had already obtained ethical approval from Lancaster University in the United Kir{gdem

Appendix1).and IRB approval fronsite Ain cooperation with the Qatar Health Ministry.
4.6 Chapter 4 Summary

This chapter details the studydéds DBR met ho
interactive ebook. It underscores DBR as a practiemtred approach that effectively

bridges theory and design within authentic contexts, promoting iterative improtgemkea

chapter delineates the four phases of BB#ploration/analysis, design/construction,
evaluation/reflection, and implementation/spi@athd elaborates on the intervention
employed across cycles. Thdeok was developed using Book Widgets and integranto

Kotobee. Each chapter features animated letter modeling, audio components, interactive
exercises, and instant feedback, and was implemented with both educators and students.
Additionally, the chapter highlights the collaborative role of the rebeadesigner

alongside teachers and developers
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Chapter 5: Data Collection Methods

5.1 Overview

This chapter details the mixadethods used to collect and analyse evidence in each cycle.
For every iteration, | specify the research context, sampling strategies, and participants, then
describe the qualitative methods (focus groups/interviews) and itgtiget methods
(surveys) and how their results were integrated to drive redesign. | also outline the analytic
procedured qualitative coding and thematic analysis, quantitative descriptive/inferential
analyses, and triangulatidrto enhance validity, reliality, and robustness. Ethical

protocols were followed throughadeing to safeg
5.2 Positioning DBR in This Study

DBR employs a practiceentred approach where design and inquiry occur iteratively in
authentic contexts, yielding insights that inform subsequent cycles. This study uses DBR to
tackle the pedagogical and technological challenges of teaching the Ardiabetipnline

by integrating problem analysis, intervention design, and evaluation within real AFL
classrooms. It fosters collaboration with instructors, allowing design principles to evolve as

evidence accumulates (McKenney & Reeves, 2018).

The study followed iterative cycles corresponding to exploration, design, and evaluation
phases. Initially, challenges in online instruction were identified with AFL instructors,
followed by the creation of an interactivebeok prototype. This prototype ag then
evaluated by teachers and students, leading to refinements based on the gathered evidence.
The approach combined qualitative preliminary design with quantitative survey data for

broader usability and acceptance assessment.
5.3An Exploratory Mixed-methodsDesign

Data collection involves gathering and analysing data from different sources to identify
patterns within a population or phenomern(@reswell & Creswell 2017). According to
CreswellandCreswell(2017), collecting reliable, representative data to address RQs or test

hypotheses ensures validity and generalisabiligta collection mthods include surveys,
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interviews, observations, experiments, and secondary data soGressvéll & Creswell
2017). Surveys and interviews collect individual data, while observations and experiments

gather data in natural settings (Neuman,£201

The study adopts DBR, characterisedabyterative interaction between design and research,

each informing the othefMcKenney, 2016)investigding problems to generate design

concepts tested in realorld contexts. This study alternates between meetings with AFL
instructors to identify challenges in teaching the Arabic alphabet online and the development

of an ebook prototype. The prototype is evated by AFL educators and students, leading

to design refinements; this cycle is repeated to enhance theeir vent i onds i mpac!
& Reeves, 2018).

Beyond the general DBR challenges, this study faced additional logistical and
methodological complexities. Differing academic calendars across sites hindered
simultaneous data collection from students and teachers, necessitating three separate cycles.
Moreo v er , alongside Lancaster Universityos e

Site Ain Qatar added administrative complexity.

This study employed four data collection methods aligned with the empirical phases of DBR

as outlined by McKenney and Reeves (2018). Exploration/analysis drew on literature reviews

and teacher focus groups; design/construction used student focus grotipgs @and h e+ s 6 s e
structured interviewsand evaluation/reflection employed online quantitative surveys for

students and teachers, enabling robust triangulation.

The mixed methods approach invalugilising one method to inform and develop the other
(Schoonenboom & Johnson, 201&% shown in Figure 24 rp-study teacher fiocusgroup
discussios identified challenges in teaching the Arabic alphabet online and generated
suggestions for developing theébeok, which informed the design of the prototype. These
insights then shaped individual teacher interviews and student focus groups after the second
DBR cycle, and the qualitative results guided the development of the subsequent quantitative

online surveys.
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Figure24: lllustration of theExploratory SequentiaMixed-methodDesign
5.4FocusGroup Interviews with Teachers

Exploratory focus group interviews are a valuable method in DBR, offering rich qualitative
data to inform design decisions (Biggs & Tang, 2011). Témgbleparticipants to share
perspectives and experiences, offering insights into the issue under study (Krueger & Casey,
2015). A key advantags their ability to explore complex and nuanced issues; in my study,
they significantly influenced the design of the Arabighabet ebook and its interactive
features. Additionally, focus groups efficiently colldetta from multiple participants, which

is particularly beneficial in DBR where rapid, iterative feedbiaassential (Krueger, 2014).

They are also costeffective and relatively easy to organise, making them accessible to

researchers with limited resources (Krueger, 2014).

Unlike individual interviews, group interviews require the researcher to facilitate dialogue,
encourage participation, and manage group dynamics (Taylor et al., 2015, p.131). The funnel
approach starting with broad questions and narrowing to speéifisscommon in both
formats (Stewart & Shamdasani, 201d¢eAppendix2). Furthermore, Flick (2017) noted
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that focus grouparevaluable in mixed methods research, offering early feedback to guide

survey development or intervention design (p.252).
5.4.1Sampling Strategies andParticipants

In the first cycle of my study, I utilised Zoom software to conduct two-stmctured focus
groups with eight AFL teachers that lasted approximately one hour each. The selection of
participants in this qualitative data collection approach was basedowbaih sampling
techniques, whereby one participant recommended a new potential participant (Morse,

2007). The participants were initially prompted to discR)s land 2 (see Append).

The initial datacollection process was initiated during the second week of November 2020,
preceding the design of thebeok The objective was to obtain perspectives and feedback
from teachers who had just taught the Arabic alphabet in September and October, who would
bring valuable insight into the challenges they and their students faced during the online
teaching process. laddition, the aim was to leverage this information to gain insights into
the requirements and suggestions for developing atelpft o ol s uch -lwek. t he
The study involved the participation of AFL teachers from various educational institutions,
which includedSites A B, C,D, E and F.

5.5The Second Cycle of DBR

The second cycle of the DBR aimed to achieve two objectives. The first was to develop a
prototype for the interactivelgook and subsequently deploy it in actual classrooms among
AFL teachers and students. The second objective was to explore the pesoefibioth AFL
teachers and students regardingoek designPEOU and PUTo meet these objectives, |
conducted five semstructured interviews with AFL teachers and four focus group
interviews with AFL students. The results of the qualitative data wexé tasinform the

online survey in the following cycle.
5.5.1Semtstructured I nterviews with Teachers

According to Gi-sirectured(in2efvievs)are gualagve idata collection
strategies in which the researcher asks informants a series of predetermined {euidsgen
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guestionso (pupBl@Questwioms flbohsed on particip
(Given, 2008; Wilson, 2013). Rubin and Rubin (2011) identify three types of qualitative
interview questions: Amai n que sdarificaticnor t o g u
tosolicit examplpegueand omfsol Itowexpl ore i mpl
(pp.145 146) (see Appendid). Valuable for collecting wd e pt h data on par
thoughts and experiences (DeJonckhé&enaughn, 2019), this method was employed in

this study with AFL teachers to explore their perceptions of an interaetigelefor teaching

Arabic writing. The interviews provided rich data on their experiences, acceptance, and views

of the eb 0 o0 k d diveneds farel usability, as well as the challenges they encountered,

allowing for flexibility and spontaneity in responses.

Five semistructured interviews were conducted in November 2021 with AFL teachers via
Zoom softwarefollowing the completon ofthe course. The inquiry focused B®Qs3 and

4 (see Appendi®) and their feedback onthebeo o k 6 s posi ti ve and nega
5.5.1.1Sampling Strategies andParticipants

Guided by the principle of selecting informaticoh cases for kdepth study (Patton, 2014),
| utilised purposive sampling in Cycle 2 to gather detailed feedback onlibeke The
inclusion criteria were instructors who participated in thede®ign plase, were aware of
the studys aims, and had used thdeok with beginnetevel students in Fall 2021. This
ensured they could provide insights on both design intent and classroom use.

Five AFL instructors from Denmark, the BSand Qatar were invited via email and agreed

to participate. The sample size was determined pragmatically to balancesit#oss
perspectives with depth, prioritising analytic sufficiency over statistical representativeness.
Each semstructured interview lasting about 75 minutes, included a guidetboek
walkthrough on Zoom, where | navigated the chapters and usedeoded prompts to
gather perceptions of PU and PEOU. Sessions were-eemboded, transcribed, dichecked

for accuracy, while field notes captured reflections on usability and contextual factors. This
approach linked data tBQs and allowed unanticipated themes to emerge. Limitations,
including potential positive bias from prior collaborators and the small expert sample, were

acknowledged and addressed through triangulation with student focus groups and a
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subsequent survey phase
5.5.2FocusGroup Interviews with Students

In Phase Two of the DBR, | interviewed 17 students in four focus group sessions. The groups
included 11 female students and six male students from 10 nationalities. The interviews were
conducted for a duration of 50 to 60 minutes each. The purpose of fosing group
interviews with the students in this study was to gain insight into the challenges they and
their teachers faced concernitigg PEOU and PWf the AFL interactive dook. Through

these interviews, | sought to gain a deeper understanditeduofical or usability issues
encountered by the students when using theak and their perceptions of its usefulness for
their language learnin(see Appendib). Additionally, the group interviews provided an
opportunity to explore teacher challenges related to-tiaok, such as difficulties adapting

the materials or providing adequate support to students.
The students were asked to answer B@sd6, as well as othesubRQs(see Appendix).
5.5.2.1Sampling Strategies andParticipants

After compiling the course, four focus group interviews were conducted with students who
used the ook, alongside teachers previously interviewed through-sagtured sessions.
The teachers coordinated suitable times for the Zoom meetings with tidents. Each

session lasted between 50 and 60 minutes.

Focus Group 1: Six studends four females (India, Pakistan) and two males (Ethiopia,
Uzbekistan)

Focus Group 2: Four studends two females (Philippines, Kazakhstan) and two males
(USA, Pakistan)

Focus Group 3: Four studer@sthree females (Pakistan, Uzbekistan) and one male (USA)
Focus Group 4: Three studedtstwo females and one male (all from the USA)

All interviews were conducted in English, recorded via Zoom (screen and audio), and later
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transcribed using Microsoft 36006s transcrip
Participation was entirely voluntarpuring the sessions, | shared my screen to display and
navigate through the-leook, which helped guide the discussion and respond to emerging
topics. This interactive format facilitated deeper engagement with the participants and

provided valuable user iights.
5.6 The Third Cycle of DBR
5.6.1Quantitative Data Source

This mixedmethods study used two quantitative online questionnaires to examine AFL
teachersdé and studentsd6 accept aboakeAsbagat per c
and Singh (2021) define ifia questionnaire is a research instrument consisting of a set of
guestions (items) intended to capture responses from respondents in a standardis&d manner
(p.87). So, in this medmethod study, | employed two quantitative online questionnaires.

The questionnaire items were adapted from existing quedtieveloped by Davis et al.
(1989)(see Appenides10 and 1)1

Based on the needs identified during qualitative interviews, the development of the study
guestionnaires was informed by the results obtained from both thesseaotured interviews
conducted with AFL teachers and the focus group interviews conductedtudntsThe

aim of thissurveywas for the students to answer RQs 7 and 8 (see App8ndix
5.6.1.10nline Survey

The TAM questionnaire was used to assess OGseeptance of the refined AFLbeok.
Traditionally developed by Davis et al. (1989), the TAM employspinit Likert scale
ranging fromfistrongly agreeto fistrongly disagre@and measures three core construets:

PEOU andBI. PU evaluates whether users believe the technology enhances performance;
PEOU gauges perceived ease of use; and Bl reflects the likelihood of future usage based on

these perceptions.

For this study, | adapted the TAM questionnaire into two online instrudents for

students and one for teach&ngsing a 5point Likert scale(see Tables3 and 4 for the
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complete item setsNotably, the neutral midpoint was replaced with the cateaiy not
knowo, following recommendations by Johns (2005), Kulas et al. (2008), and Weems and

Onwuegbuzie (2001). This adjustment mitigates issues related to social desirability bias and

low respondent involvement, as highlighted by Chyung et al. (20h#8.questionnaires

were the final data collection tools administered after course completion in Fall 2022 and

Spring 2023. Responses were collected from 10 AFL studentssédeoresuniversities and

four AFL teachers. Items were adapted from validated instruments in existing literature.

Questionnaire Section Construct Number of
ltems
Student Sectionl PerceivedJsefulness 10
(PU)
Adapted TAM PerceivedEaseof Use 9
components (PEOU)
Behavioralintentionto 2
Use
The student Additional Tailoredto
questionnaire Section2 EvaluationCriteria intervention(not
contained49items specified
individually)

Tablel3: Studentsdé6 Online

Questionnaire

Questionnaire Section | Construct Number
of Items
Teacher Sectionl | PerceivedJsefulnesgPU) 10
PerceivecEaseof Use 10
(PEQOU)
Behavioralintentionto Use 3
The teacherquestionnaire | Section2 | Convenience 7
included 46 items Compatibility 4
MediaRichness 7
E-bookInteractivity 5

Table14: Teachers'

Online Questionnaire

These questionnaires provided a structured and empirically grounded means of evaluating

user acceptance and guided the final refinements of the intervention.

Before distributing the questionnairesy supervisoreviewed the questions to evaluate their
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guality. The questionnaire was pHasted by one AFL teacher and five AFL students, and
minor revisions were made based on their feedback. Teachers received the questionnaire via
direct email, while students accessed it through their instructors. Amesalopling strategy

was employed to avoid bias and enhance generalisability. As Johnson and Christer$en (201
explain, this method is often employedfia nonexperimental research method in which
guestionnaires or interviews are used to gather informatidrthe goal is to understand the
characteristics of a population based on the sampl® @&hnson & Christensen, 281
p.249). As Creswell and Clark (2017) stat@the preferred strategy in quantitative research

is probabilistic sampling, also known as random sampling. This method aims to select a
significant number of individuals who represent the population or a specific segment of the
populatiord (Creswell &PlanoClark, 2017, p.270). By using this approach, | ensured that
the sample was not biasealvards a particular group, making the results more reliable and

generalisable to theopulation

The anonymity of the questionnaire has been deemed an indication of informed consent. The
guestionnaires were developed and conducted using Qualtrics software to collect and process
the responses/dat&eeappendtes 12 and 13)The questionnaires consisted of two sections.
Only ten students completed the questionnaire from the four univerbitie$00% of the

AFL teachers completdtie questionnaires.
5.7 ResearchContext, Sampling Strategies and Participants

The study was conducted3ite A, a U branch campus in the Gulfhe global COVID

19 pandemic impacted the initial DBR cycle; lockdowns across educational instduttoss
primary research venug<reated significant barriers to progress and execution,
necessitating the use of qualitative data collection methods viam Zeoftware.
Consequently, data collection unfolded over three years, with initial collection before the
first cycle. Semistructured interviews were recorded, transcribed, and importet\fitm,
software that enabled raw data sorting, visualisation, analysis, and organisatiangh
analysis, lidentifiedfive to seven themes and codes that address&QBeas recommended

by Creswell (2013, p.296). These themes and codes were then utilised in the second DBR
cycle to develop the quantitative online survey, with all questions based on therekxped
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from theinterviews and focus groups conducted during cycle two.
5.8 Data Analysis Techniques

The following section of the current chapter illustrates the data analysis in each cycle of my
DBR study. First, | start with a detailed explanation of how | conducted the qualitative data
analysis in cycles one and two; secondly, | explain the procefthe quantitative data

analysis techniques, and | conclude with the validity and reality of the data analysis.

| employed a reflexive thematic analy$i8A) approach, as described by Braun and Clarke
(2022). TA is a flexible method applicable to various qualitative data types, including
interview transcripts, focus group discussions, and field notes. Within this reflexive
approach, the analysis was conductsoh@ both inductive and deductive orientations. An

i nductive orientation involves developing
accounts. In line with the reflexive nature of this methodology, themees not treated as
pre-existing entitiesiemergin@from the data; rather, | actively identified and constructed
them through an iterative and interpretive process. Ultimately, this approach acknowledges
that the researcher is an active participant in the creation of knowledge, where themes are

generatedhrough a subjective engagement with the dataset (Braun & Clarke, 2022)
5.8.1Qualitative Data Analysis

This study employed a thraxycle, iterative data collection process. In Cycle 1, qualitative

data were gathered through focus group discussions with AFL teachers. Cycle 2 involved
semistructured interviews with AFL teachers and focus group interviewsAft students.

In Cycle 3, quantitative data were collected via online surveys distributed to both teachers
and students. Each cycle informed the next, allowing for the refinement of research

i nstruments and a deeper u rceptamcs; tthes rterativeg o f
approach enhanced the validity and comprehensiveness of the findings. Following
Mc Kenney as(2018Recemmergldtions, | applied both deductive and inductive
methods to analyse the qualitative data. Interview questions were developed based on
established frameworks, includinjje TAM ( Davi s, 1989) , Passeyd
el ement s, and Bozk ulEEC. The dedu@ive appogcla dlleved(f&@ 0 1 5)
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testing the relevance of these theoretical constructs, while the inductive approach enabled the
identification of unanticipated themes ensuring that intervention design and subsequent

analysis remained theoretically grounded yet empirically responsive.

For Cycle 1, I transcribed audio recordings of the focus group discussions and imported the
transcripts into NVivo for t hen@2isigphase al y s i
process for inductiv&A, which facilitates the identification of patterns and themes directly

from the data without relying on pexisting codes or theories. The initial step of data
analysis involvd familiarisation, in which | beame acquainted with the data (Maxwell,

2013) by listening to the recorded audio and repeatesiiding and taking notes using

NVi vodos annotation tool s; this step all owec
initial codes. In the second step, initial codese generated from the data, and | used the

NVivo coding feature to highlight and briefly describe these coftesrganisp ar t i ci pant
answers efficiently, | established nodes based on the TAM framework. In the third step, |
grouped the codes to identify potential themes bygoding replies within each node
according to researefuestion relevance. In the fourth step,Viegved and refined themes,

merging or splitting them and redefining boundaries as required, with NVivo visualisations

supporting this process and clarifying relationships among subthemes.

In the fifth step of the analysis, | focusaadlidentifying and categorising themes that captured
overarching patterns while aligning them with R@sand the focugroup question guide

to ensure coherence. The final step involved reporting the themes through a detailed account
of findings supported by direct quotes or examples from the data, thereby bolstering the

clarity and validity of the results.

In the second cycle of my research, | repeated the same steps as the first, conducting semi
structured and focus group interviews with AFL teachers and students consecutively.
However, in the fifth step of data analysis, | aimed to identify and name eéheeghthat

captured the overall patterns and trends within the data by utilising the TAM framework
proposed by Davis (1989), P dhe|EECesiablishecobg ni t i v
Bozkurt and Bozkaya (2015), as well as the interview question guBjesligning the

themes with these frameworks and question guides, | gained a better understanding of the
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data. | was able to draw meaningful conclusions that informed subsequent survey

construction and the overall evaluation of the intervention.
5.9 Transcription of CyclesOne andTwo Data

After conducting focus groups with AFL teachers, sessions were-eemboded for future
reference and analysis. Interviews were conducted in Arabic and translated into English. |
utilised NVivo software, a qualitative data analysis software, to idendifiems using text

and wordmatching queries.

Using NVivo proved beneficial for visualising, analysing, and organising data accessibility.
Annotating interview scripts enriched the analysis and facilitated the identification of
overlapping themes. NVivo also enhanced transparency across DBR stelgds)gncoding

and identifying the most frequently encountered themes.

Semistructured interviews with teachers and focus group discussions with 17 students were
conducted in English, and both were recorded usimgn¥software. The recordings were

transcribed using Microsoft 360, and the transcripts were thoroughly reviewed for accuracy.
After transcription, NVivo was used again, following the same procedure as in the previous

cycle.
5.9.1Quantitative Data Analysis

In Cycle 3, questionnaire data exported from Qualtrics into IBM SPSS (version 26) were
analysed. The student and teacher instruments adidyat&dM items, structured into PU,

PEOU, and Bl constructs on a fipeint scale, where the neutral midpoint was replaced with

il d o n.®ata pkepaocatod involved harmonising the coding of positively phrased

it ems, treating Al do not knowdo as a di st
respective constructs for reporting. Descriptive anafysesquenciesand percentagés

were conducted at item and construct levels to characterise acceptance and user experience

of the refined é o0 o k , consistent with the studyds pu
procedures reflected the instrument structure, admin@trand data collection timing (Fall

2022 and Spring 2023). Instrument quality was supported through expert review and piloting

prior to administration, and interpretation was anchored in the established reliability and

86



validity of the TAM constructs reported in prior work; the quantitative patterns were then
triangulated with the qualitative insights from Cyclé& 1o inform iterative design decisions
within the DBR process.

5.10Data Triangulation

The present study utilised sestructured interviews, focus groups, and online
guestionnaires to collect data for the DBR study. Employing these methods ensured data
triangulation, providing a robust data set and increasing the reliability and validitye of
findings (Johnson & Christensen, 2019; Marshall & Rossman, 2014). Methodological
triangulation employs multiple methods to explore a research question; Morse (1991)
identifies two formg simultaneous and sequential. In the current study, | utilfsethtter

form: results from servstructured interviews with AFL teachers and students guided the

approach and interpretation of the ogmmded online questionnaire.

Prior studies that utilised the TAM questionnaire have established the reliability and validity

of the PU and PEOU (Davis, 1989; Venkatesh & Davis, 2000), providing a strong foundation

for the present studyds use an$ofriewtechiolagfh t o a
Data triangulation enabled cregalidation across sources, increasing the robustness of the

conclusions and enriching interpretation to guide iterative design decisions.
5.11Ethical Considerations

The proposed thesis study underwent ethical approval from two bodies. Firstly, it was
reviewed by Lancaster Universityods Research
students who collect personal data or conduct research involving human pat$icip
Secondly, the study was reviewed by thige A IRB to ensure compliance with ethical
requirements in research standards. Before collecting data, all participants were required to
sign informed consent forms during cycle one (focus group intervietsteachers) and

cycle two (semstructured interviews with teachers). This was to ensure compliance with

IRB regulations and procedures. In cycle three, the consent form was integrated into the

online questionnaire.

Moreover, participants were informed that they voluntarily participated in the study and
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could withdraw at any point without facing negative consequences or penalties. Upon
approval, each participant received an information sheet detailing the research methods and
acknowledged that the interviews would be recorded, transcribed, and storeddare,
passworebrotected computefsee Appendix6). A copy of the consent form appears in
Appendix7. Furthermore, they were informed that all data collected would be anonymised,
analysed, and published. This information was provided to ensure thgtrttogpants fully

understood their rights and the terms of their participation in the study.
5.12Generalisation

This DBR study does not claim statistical generalisation; instead, it seeks analytic
generalisation and transferability. Credibility is strengthened through methodological
triangulation across interviews, focus groups, and questionnaires, enabling coogesfe
evidence and crosslidation of findings. Breadth is enhanced by sampling teachers and
students from multiple institutions in Qatar, thkS, Denmark, and Canada, providing
heterogeneity of contexts. In the quantitative phase, probabilistic (rarsdmpling was
adopted where feasihi® reduce selection bias and increase confidence that inferences may

extend to similar populations.
5.13Chapter 5 Summary

According to Barab and Squire (2004), the iterative approach in DBR helps researchers
design interventions that improve educational practices by applying their experiences to

enhance the learning and teaching processes

The studyemployed a sequential exploratory mixeahethods desigacrossthe three DBR

cycles to collect both qualitative and quantitative datamiployed a mixeemethod
approach, involving three stind data collection methods in this study. These methods
included focus group interviews during cycles 1 and 2, stmctured interviews during

cycle 2, and online questionnaires during cycl&tge study employed both deductive and
inductive approaches to analyse qualitative data, integrating existirgtibabframeworks

with emergent insights. The deductive approach assessed the relevance of established

theories, while the inductive method uncovered themes beyond initial frameworks. Thematic
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anal ysis foll owe @023Bsixastapnprocessddatathnailiarisatidn sinitiél

coding, theme identification, review, definition and naming, and writing up the findings
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Chapter 6: Results
6.1 Chapter Overview

In this chager, | provide an overview of the findings from the DBR study. The study
employed a sequential mixedethoddesign, collecting qualitative data during the first and
second cycles, followed by quantitative data during the third cycle. This chapter is structured
around specificRQs each of which is addressed using distinct data types. Initially,
exploratory focus groups with eight teachers identified key challenges and informed the
development of a prototype intervention. In the second cycle,-senctured iterviews

were conducted with five teachers and focus group discussions with 17 students, capturing
their perceptions of a digitatl@ook for teaching the Arabic alphabet. The final cycle involved

online surveys with five teachers and 30 students to ags®sacceptance of thebmok.

The findings are presented thematicalyough themes and suthemesidentified and
developedduring analysis, which are in turn used to answerRgs The studyos
were highly informative and shed new light on the potential of digital tools for effective

Arabic alphabet teaching.
6.2 Cycle 1: Findings of the Exploratory Focus Group

The initial phase of this research involved conducting twehame exploratory focus group
discussions using Zoom software with eight experienced educators from various universities.
These discussions aimed to expgtoontnetegtlfing t eac
and the ideal digital tool for teaching the Arabic Alphabet online. The analysis was based on

the followingRQs
RQ1: What challenges are encountered in teaching the Arabic writing system?
RQ2: What digital tool would be ideal for teaching the Arabic writing system?

Upon analysing the data thematically, | identified four key themes. The first two themes and
their subthemes were relevant to the first research question, while the remaining two themes

and their sulthemeswere identified in reltion tothe second research questidm.the
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following sections, | will preview the key themes and-titmes identified during the data

analysis and coding of the focus group discussions with Arabic teachers.
6.2.1RQ 1: Challenges Arabic Teachers Faced

Regarding Research Question 1, which sought to explore the challenges encountered in
teaching the Arabic writing system, the objective was to investigate the difficulties that AFL
teachers faced in teaching the Arabic writing system. To achieve thisguicted aTA of

the qualitative data collected from focus group discussions. Talpeesents the analysis

summary, identifying two overarching themes and severirsbes.

In the focus group discussions, dent i fi ed 6Technol ogy Over whe
as the first key theme, comprising three -fubmes: the shift from iperson to online

learning overwhelming training sessionand technical difficulties. The second theme,
6Chall enges of Teachi nigclutded furguiihantes: monkoling h a b e t

writing; monitoringpronunciationtime-intensive feedbacgkand student engagement.

RQ1: What challengesare encounteredin teachingthe Arabic writing system?
Themes Sub-themes

Themel: Technology Subtheme 1.1: Transition from Fat¢e-Face to Online

OverwhelmsTeacherand | Subtheme 1.2 Overwhelm Due to Workshops and Train

Students Subtheme 1.3 Technical Issues

Subt heme 2. 1: Tracking Stu

Theme2: Online Arabic Subt heme 2. 2: Tracking Stu

AlphabetTeachinglssues | Subtheme 2.3: Tim&Consuming Feedback Processes

Subtheme 2.4: Student Engagement

Tablel15: Themes and Subthemielentifiedfor Research Question 1

6.2.1.1Theme 1: Technology Overwhelms Teachers and Students

The transition to online teaching has been particularly challenging for educators and students.
Many participants felt overwhelmed by the abundance of workshops and training sessions to
improve online teaching skills. In addition, introducing multiple wafe solutionsshifted

the focus from teaching and learning to mastering digital tddis. was compounded by
technical challenges thatlpedcreate the perception thahline teachingvas more time

consuming than traditional methods
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6.2.1.1.1Sub-theme 1.1: Transition from Faceto-Face to Online Teaching

The sudden transition from F2F to remote teaching created challenges for AFL instructors,
especially in teaching the Arabic alphabet and its sounds, as they adapted their pedagogical
practices to the virtual environment. The rapid pace intensified théewhas, forcing

modi fications in teaching methods. Particip
it hard to write with a mouse or fingers, and instead used a physical whiteboard with Zoom
mirroring. He expl ai ned inghhe studénotomveite thé letterh e pr
that they are learning for the firsttime Due to similar issues, P a
screenshots of their handwriting, which confused students who thought Arabic letters should

be drawn rather than written. Participant 1
with evaluatiomo Parti ci pant 2, who used a stylus, ¢
students lacked stylus devices, relying on finger writing or screenshots that delayed feedback.

He noed:

I di dnot ask my students to have a tablet,
financial situation. Instead, we used Zoom and a whiteboard for writing purposes. However,

it was challenging to identify every mistake the students made durisgsk®on(P2)

Participant 3 highlighted the lack of differentiation online, noting that F2F group work

all owed stronger st udentHKleaminghmugpastoities sughe er s :
as group work and imitating others was beneficial for me. To tailor to individual differences
between students, we encouraged fast learners to help theiopeePsar t i ci pant 4
that online alphabet teaching required more time to achieve objectives than effective in
person instruction, w hile IFZ ledrangcoulddakeup totl0 3 r e f
minutes to achieve a goal, online learning has allowed us to reach our objectives more

efficiently, with tasks taking only half an hour or an hour

Similarly, Participant 6 noted the added difficulty and time of online teaclilbgs not
uncommon for a lesson objective that would take 10 minutes to FR&db require 20 to 30

minutes online. | found out that | used English in online clasersthan inF2Fclasse®
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6.2.1.1.2Sub-theme 1.2: Overwhelned Due to Workshops and Training

The shift from traditionaF2F to online teachingvas a complex and challenging process
involving various aspects and stages. Participant 5 explained how online instractidn c
shift focus away from actual teaching and learning towards mastering digitafi&etqing

up with technology is beneficial for the human brain, but it requires time, energy, and

preparation. It is essential to be aware of potential probileatsnay aris®

Participant éechoed a similar statemerifThe burden on the teachertisbecome familiar
with a new program, and on the student is to learn how tat.dsEhe participants noted
attending online workshop®cusingon using various software and platforms for online

teaching, as shown in Tahlé.

The tool/applications/ platforms Functioned/ associatedreatures
Notability Application Note-takingandannotation
CanvasGoogleClassroomManageback | LearningManagemen8ystem(LMS) and
andBlackboard courseorganization

MasteringArabic Website Interactivelanguagdearningresources
Thewhiteboardon Zoomandmirroring the | Reakltime visualdemonstratiorand
screen instruction

Thetextbookcombinedwith thewebsite Supplementadigital content
Zoomapplication Microsoft Teams Webex| Video conferencingandbreakoutsessions
andGoogleMeet

Table16: Software and Platforms for Online Teaching

6.2.1.1.3Sub-theme 1.3: Technical Issues

Participants reported that poor internet connectivity disrupted access to learning materials,
complicating the online learning process. Tasks such as submitting and reviewing writing
assignments became more tieansuming. AFL instructors also faced ditfittes providing
feedback using a computer mouse, as the siytusore effective todl was not yet fully
adopted due to the abrupt transition to remote teaching. Moreover, unbtidrieet
connections hindered clear communication during online classestsatlv affecting the

learning experience

Participant 3 notediWhen teaching-2F, and you see the t u d mouth ansl movements,

ités, of course, easier to produce the soun
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internet; sometimesome students have connectivity issoes
6.2.1.2Theme 2: Online Arabic Alphabet Teaching Issues

Further analysis showed that participants noted online learoind lbe challenging when
monitoring student progress. This was parti
from right to left and monitoring the pronunciation of Arabic sounds unique to the Arabic

language.
6.2.1.2.1Subt heme 2. 1: Tracking Studentsdé Writing

In classroom settings, teaching handwriting often presents challenges, particularly in
mechanicsStudentsare instructed to hold the pen correctly and write from right todatft,

they can see th¢e eacher 6s hand and wr iHbweveg onlihe mon st
classroom positioning often i mpedes their v
understanding of writing techniques. Atthe sametimet eacher s struggl e toc
hand movements and direction, making it difficult to pdevtimely and accurate feedback.

This lack of visibility hinders both teaching and learning proce$&sicipant Sexplained

that while students casee the e ac her 6tshevrti ¢ acolger ficannot obs

writing as effectively as in a physical classroom
6.2.1.2.2Subt heme 2. 2: Tracking Studentsd Pronunc

Teaching pronunciation and listening skills onlwere major challenge for focus group
teachers. Ensuring pronunciation quality was particularly difficult due to freqotrhet
disruptions. Consistent monitoring is essential for effective language acquisition, especially
at the elementary level. Poor connections frequently required repeated instructions, hindering

progress. As Participant 8 put it:

The most significant thing is monitoring the precision of articulation points. When the student
is in front of you, you can see and adjust the articulation, noticing subtle differences. Online,
you might hear them, but not as well as in person. How wauldagljust nasal articulation

and other aspectgP8)

Echoing a similar sentiment, Participant 10
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Phonetics in the Arabic language has almost ten articulaiions
6.2.1.2.3Sub-theme 2.3: Feedback Processes

Providing instant feedback, particularly on written assignmenotssideredhs a concern in
online classes. Focus group participants emphasised that immediate feedback on writing and
pronunciatiorwas crucial for effective teaching and learning, y&tas more challenging to

deliver online than wperson.

Participant 1 mentionediThe advantage of classroom learning is feedback. It is more
valuable than online feedbackhe classroom makes the students more engaged, and they
grasp the information better. It is all al

learningo

The absence of instant feedback complicates teaghiogecting writing mechanics is
easier when instructors can provide I mmedi a
hand movements or writing direction online, which hinders timely, accuradbdek and

can cause misunderstandings. A related issue arises when feedback is requested on Arabic
letters presented as images rather than text; this approach may undermine teaching and result

in a weak assessment of handwriting.

Participant 2 articulatediStudens have struggled with writing since the pandemic started,

and ourclassesnovedonline. She sends me pictures of her work via WhatsApp. Despite the
availability of good technol ogi cal tool s,
feedbaclo

From experience, the shift to platforms created further challesgbsitting typed rather

than handwritten assignments risks eroding proficiency in Arabic handwriting because
students may oveely on autecorrection. While quizzes are indispensable for evaluating
and reinforcing AFL learning objectives, maintaining academic integrity online remains a

significant challenge.
6.2.1.2.4Sub-theme 2.4: Student Engagement

AFL teachers reported challenges in maintaining student engagement during online classes,
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raising concerns about the overall effectiveness of remote learning. They noted a lack of
engaging activities, such as interactive games to support Arabic letter acquisition, which
diminished the learning experience. Additionally, participants questidmeafficacy of
collaborative learning methods, such as pair or group work, particularly when using Zoom
breakout rooms. Difficulties in communication, coordination, and peer interaction often

hindered the intended learning outcomes.

Participant 3 notediBreakout rooms are aseful buthave limitationsMainly, that teachers

cannot monitor multiple rooms simultaneously, which can tieadienged
6.2.2RQ 2: Suggestions for Dream Digital Tools

The TA of focus group data addressing R@2/hat is your dream digital tool you wish to
have to teach the Arabic writing system@?evealed two main themes and related-sub
themes (see Tabl&7). The first theme pertained to design preferences, encompassing
interactivity, realtime feedback, and customisability. The second theme focused on

pedagogical preferences, including general suggestions and activity

types

RQ2: What is your dream digital tool you wish to haveto teachthe Arabic writing
system?Pleasetell me what, why, and how.

Themes Sub-themes
Theme3: DesignPreferencesf thee- Subtheme 3.1: Interactivity
Book Subtheme 3.2: Realime Feedback
Subtheme 3.3: Customisability
Themed4: PedagogicaPreferences Subtheme 4.1: General Suggestions
Subtheme 4.2: Activity Types

Table17: Themes and Subthemigtentified for Research Question 2
6.2.2.1Theme 3: Design Preferences of theRook

Under the umbr el | a , the subfhaehes of gnteractvityerbdéne e n c e s G

feedback, and customisability were identified as critical areas of interest.

Interactivity refes to how much an-eook allows for user engagement. Rexale feedback

pertained to providing timely and relevant information to the reader, which could enhance
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the learning and comprehension process. Finally, customisability was concerned with the

ability to tailortheebook t o the individual. readerds pr e
6.2.2.1.1Sub-theme 3.1:Interactivity

Focus group discussions with teachers highlighted the importance of interactiviigok®
Interactivityis reported tgpromote user engagement and active learning through multimedia
content and tasks (Babagh, 2021). Teacheis my study suggested incorporating
interactive writing tools and visual/audio aids. Specifically, interactive writing tools were
essential for teaching Arabic script, with GIFs providing guidance and immediate feedback

on letter formation.

Participant 7 described the difficulties in online teaching compared to traditional classes,
specifically in not being ablfildaceddficutigdssner ve s
online teachingcompared to traditional classes. | cannot know where the student starts

writing T right, left, top, or bottoni which | know when | teach in person

Participant 8 saidiThe ebook itself makes the student write the letter on the screen, i.e., it
gives the direction of the arrow and tells him [the student] to go this way and then come back

this wayo

The use o¥isual/audioaids is another interactive element that can enhance online learning.
These aids help students understand and retain information more effectively. For instance, a
student watching a video of writing a letter while hearing the correct pronunciation @n bett
grasp the nuances of the language. This approach addresses the limitations of online teaching,
where students may not always have clear,-tieed access to visual cues from their

instructors.

Participant 6 strongly preferred using videos in teachihgm very biased towards using
videos in educatian while Participant 5 highlighedthe role of videos in illustrating mouth

shapes for pronunciation, noting that they semmre as explanation than training. Such
videos display the mouth shape while pronouncing the samghasisalirections, and

present the process slowly
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6.2.2.1.2Sub-theme 3.2: Feedback System

Realtime feedback is essential for effective learning, yet more difficult to achieve in online
environmentsghan in traditional classrooms, where teachers offer immediate corrections and
guidance. Focus group discussions highlighted concerns about student engagement and the
adequacy of feedback in online settings, particularly for writing tasks. To address this
teachers recommended incorporating live annotation tools and instant messaging to sustain
educational quality and reinforce correct techniglredeed,Participant 4 underscored the

superiority of classroom feedback over online alternatives

The greatest thingboutthe classroom is feedback, which is more beneficial than online
feedback. Imperson interactions engage students' memory better, helping them grasp
information and learn more effectively. Ultimately, classroom learning is superior due to the

focus on feedack and student progre¢B4)

Participant 1 highlighted the potential benefits of #t@ak feedback for online university
studentsfiHaving a feature like this [rediime feedback] for students at the university, given

that we are online, will compensate us for being with the students at the university, not
knowing how they writ®@Par t i ci pant 8 mentioned the | i mi
writing in online learning compared to-alass settingsiiin online learning, the teacher

cannot evaluate the dassodent 6s writing as he

Participant 4 reflected on the adjustments and needs in online classes, emphasising follow
up and instant feedbackFollow-up in online classes becomes easier as we adjust to the

situation. Instant feedback and activating-$edirning are needei
6.2.2.1.3Sub-theme 3.3: Adaptive elearning

Adaptive elearning enables teachers and students to personalise the learning process to meet
their specific needs and preferenbester improving overall effectiveness and engagement

in education. It also enhances online learning quality by delivering customised content to
individual learners (EBabagh & Hamed, 2020).
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Participants expressed interest in a customisalbleo& thatwould allow them to add or
modify content to align with their teaching style and curriculum. Customisability
encompasses various aspects, including flexibility in the learning path, selecting different
feedback modes, integrating interactive elements suitabl#ifferent learning preferences

and Offline and Online Accessibility, as shown in Fig2be

—( Flexible Leaming Paths )

v—( Adaptive Feedback Mechanisms )

‘—( Interactive Elements and Tools )

—{ Offiine and Online Accessiblity )

Sub-theme 3.3: Adaptive e-learning

Figure25: Subtheme 3.3: Adaptive-arning

6.2.2.1.3.1Flexible Learning Paths

Customisability provides flexible learning paths, allowing students to progress at their own

pace and choose topics based on their proficiency and confidence. For example, students who
know Urdu or Farsi can skip to more challenging material rather tilawiiog a predefined
seqguence. Parti ci pa ndarnig, aloavingistudetd tdé chaose whichn v o |
letters to focus a0 St u d e ante-bookuirslépendentiganseek a personalisesglf

| earning experience. Participant 6 articul é
activating seHlearning or independent learning even within a framework like a reference
frameworkd Parti ci pant 6 sai d: fA4dookes adellearning us e a
resource independently, without being associated with a particular institution or teacher. |

want this seHiearning aspect to be distinct and personalised
6.2.2.1.3.2Adaptive Feedback Mechanisms

Customisability also involves providing adaptive feedback tailored to individual student
needs. This consists of incorporating automated feedback from the application and

personalised feedback from teachers. As Participant 6 noted, integrating techmology t
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facilitate feedback is essentiél believe it would be more efficient for students to have an
account that collects all their progress and sends just one email at the end of the learning

session rather than generating an email for each short activity

Participant 5 mentionediUnder normal conditions of learning letters, the teacher had to

monitor the students while they practised continuaasly
6.2.2.1.3.3nteractive Elements and Tools

Incorporating interactive eleme#tdigital worksheets, videos and adaptive quidzes
another aspect of customisability; these can adjust difficulty to student performance, increase
engagement, and allow learners to interact with content according topti&rences.

Participant 3 suggested demonstration videos:

| wish there were a video showing how to pronounce and write the letter, including its
direction. | mean, not just a picture because most people show you a picture, and the student

doesnot know how this | etter was written be

Participant 2 recommended anAnnaaimndted rross o r pr
sectional image of the vocal apparatus showing airflow movement would be reallyauseful
Participant 2 also recommended visual aids
see this line. It shows the direction and is supposed to be next to a small board where you can

write with your finger or a pea
6.2.2.1.3.20ffline and Online Accessibility

Participants wanted a tool that functions offline, providing flexibility for students with

limited Internet access. Offline functionality ensures students can learn without a connection.
Participant 5 emphasisegden eed f or online and offline acc
internet access and wants to use the application, it should be able to be used offline, while
there should also be an online aspect for competiionsP ar t i ci pant 1 ment i c

idea that some of the exercises will bdio& while others need to be onlibe
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6.2.2.2Theme 4. Pedagogical Preferences

This theme, OPedagogi cal Preferences?o, was
subt he me s : 6Gener al Suggestionsd and O6Activ
providedinsightinto the pedagogical approaches desired in a digital tool that facilitates the
teaching and learning of the Arabic writing system. In addition, the discussions extended to

the various suggested activities that helped learners improve their Arabic writisg skill
6.2.2.2.1Sub-theme 4.1: General Suggestions

As shown in Figur@6, the focus group participants suggested that students could select their
preferred teaching approach for learning the Arabic alphabet. This could involve learning the
standalone Arabic alphabet in its traditional order or grouping the letters based on
pronunciation. They also suggested relevant, everyday vocabulary examples -ipotble e
based on communicative phrases for each group of letters. Additionally, they recommended

dividing lessons into letter recognition, handwriting pigtand assessments.

( Alphabet Arrangement )

Sub-theme 4.1: General
( Everyday Vocabulary and Phrases )

Suggestions
( Structured of Units )

Figure26: Subtheme 4.1: General Suggestions

6.2.2.2.1.1Alphabet Arrangement

Participant 5 explained that the pronunciation of a letter depends on the approach being used,
particularly whether it is based on the place of sound articulation taught commonly to Arabic

students for religious purposé$e mentioned:

The sound of each letter varies based on the context, particularly for Arabic students learning
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Qurbdanic recitati on ba tAemeemthafar andtheaw AftertHatet t er s
we introduce the guttural letters individually inside the vowel lethersza, ha, ain, ha,
ghayn, and ta(P5)

Participant 3, by contrast, recommended arranging the standard Arabic alphabet using the
dot systen® based on letteshape and dots as a universally suitable ordering for learners.
nAs for the external pronunciation, groupit

everyoned
6.2.2.2.1.ZEveryday Vocabulary and Phrases

Participants also recommended that the vocabulary examples irbthek doe relevant to
everyday life. They highlighted the need to present each group of letters with communicative

phrases that students can use or personalise in their daily interactions.

Participant 6 stressed the importance of simplifying content, intensifying activities, and
mai ntaining authenticity to cafigerygoupofst uder
the alphabet letters presented to the student must have a communicative function with phrases

they can use in daily life
6.2.2.2.1.3Structure of Units

Finally, they recommended dividing the lessons or units into three parts: letter recognition,

letter practice, and assessments to test their learning outcomes.

Participant 6 notediL e s sons shoul d rely on the idea o

auditory or reading level, and reproduction or rather practice of reprodiaction
6.2.2.2.2Sub-theme 4.2: Activity Types

During the focus group discussions, participants evaluated digital tools for teaching the
Arabic writing system, highlighting several practical activities for educators and learners.
Suggestions included interactive guessing games, mechanical drillspoandesabled
flashcards, with auditory elements considered to enhance phonetic understanding. Recording

studentsé voices and pr ovi-bokmogtheiteacher,dwasat e f
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emphasised as essential. Gamification feaéuraemory games and point collectinvere

cited for boosting engagement. Listening and practice tasks, word searches, and memory
activities linking isolated letters to words supported cognitive development, reaiting

and wordto-sound matching tasks with answer submission promoted active learning and
improvement. Finally, quizzes were regarded as indispensable for assessing and reinforcing

learning objectives
6.3 Cycle 2: Findings of the Individual SemiStructured Interviews with Teachers

In the second cycle of this DBR study, | conducted individual stmctured interviews
with five AFL teachers to obtain their perceptions of tHeoek for teaching the Arabic
alphabet. The data collected from these interviews were analysed using difivars (see
Appendices8 and 9 to identify themes and stthemes related to the followirRQs

RQ3 What are AFL teacher so perhoekpotteaohths o f

Arabic writing system?

RQ 4: What are the teacher challenges related té\fieinteractive mobiledo o o k 6 s P EOU

and PU?

For RQ 3, which investigated AFL t e abodkdor s 6
teaching the Arabic writing system, the principal theme was BI, shaped by PEOU and PU.
Teachers expressed generally positive attitudes, noting that-the @ k 6 s usabil

usefulness strongly influenced their willingness to adopt it in instruction.

RQ 4 examined teacher challenges with PEOU and PU, which clustered into two categories:
pedagogical and technological. Pedagogical challenges involved adapting activities to
students6é needs, i mproving feedbacksisingand
the value of studerdentred approaches. Technological challenges concerned the interface,
functionality, and multimedia features; teachers highlighted the need for improved
accessibility and navigation (bookmarking, search, -teiteng) and for ma usable
multimedia particularly sound and colour. Teachers recommended enhancing
functionality, navigation, and multimedia design while aligning activities with learning

objectives, clarifying instructions, and strengthening feedback to improve thenggarni
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experience
6.3.1RQ 3: Teacherso6 Perceptions

Responding tiRQ3:AWh at are AFL teacherso6é perceptions
book to teach the Arabic writing systesn? t eacher s6 perceptisons, u
and two suthemesPEOU and PUwereidentified, as shown in Tabl8.

RQ3: What are AFL t e a ¢ Ipexcemiansof usingthe interactive e-book to teach
the Arabic writing system?

Themes Sub-themes
Themel: T e a c lPercestiand) s e r 0 § Subtheme 1.1: Usefulness
Behaviourintention(BI) Subtheme 1.2: Ease of Use

Table18: Themes an&ubthemesdentified for Research Question 3
6.3.1.1Theme 1: Teachersé Behaviour I ntention

Participants provided p o shooki They fodneicbenefecialk a b o
for students in the early stages of learning the Arabic writing system and those whegrefer
selfdirected study. The-kook was also valued for bothome studyand classroom
instruction. Participants appreciated its multimedia elements andrigselly interface.
Participants emphasised the significant impact of tHeoeo k 6 s hel pful ness
friendliness on their intention to incorporate it into their téaghmethods. The following
summarises how AFL teacharselt h e A tbbok: Braydoand & useful and easy to

use.
6.3.1.1.1Sub-theme 1.1:Usefulness

The AFL teacher s -Hoakyartdulatlyhuseful Aok studentB ia the earty
stages of learning the Arabwr i t i ng syst em. Participant 3
beginner, especially in the first weeks when they are just, they know nethinghi s hi ghl i

theebookdés role in supporting |l earners in the

Additionally, the ebook proved beneficial for late joiners and autonomous learners. As
Participant 1 expl ained: Altdéds particul arly

pointing to its flexibility in accommodating different learner needs.
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The ebook also suppoetl home study and interactive classroom teaching. Participant 4
emphasised: Alt i s useful for the students
them in the class with interactive thilgs Par t i ci pant s further wvalu
such as the imitation of Arabic writing and the inclusion of human sound. Participant 2
remar ked: AEverything about multimedia is ¢
right to left. And thenThe fact that human sound is pided to help the students with
pronunciation and tongueshape Thi s appr eedtheebh o okdo s i ghf eghit v

enhancing the learning experience through multimedia
6.3.1.1.2Sub-theme 1.2:Ease of Use

The semistructured interviews yielded highipsightful results, indicating that teachers

exhibited positive attitudes towardsthdbe® ok 6 s usabi l i ty. AFL teac
book excelled in usdriendliness, navigation, and organisation. They emphasised that it was
userfriendly and easily navigable thiout expert knowledge, underscoring the simplicity and

accessibility of its interface. Among the commeantsdewere:

The interface is very friendly. I l' i ked it,

It doesndt requwWB)yre extra expertise. (P
The flashcards and othetbeok features are easy to use. (P5)
| tvbesr y easy to use. I didndt encounter any |

The straightforward navigation within thebeok was also appreciated, as Participant 3
explained:fiNavigating through the entire book or just one chapter... was so easy using the

bar on the left sidé
Thee-book'sinterfacewas consistently described as uf@endly and easy to navigate
The book is very organisedou can easily expect to find the letter you want. (P2)

This consistent feedback emphasised the-fusardly nature of the ook, making it

accessible and straightforward for all users.
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6.3.2RQ 4: Challenges Arabic Teachers Faced After Using the-Book

Following the second DBR cycle, AFL teachers participated in-samnctured interviews

and provided feedback on RQ4, which examined challenges of using the AFL interactive e
book and its associated PU. Three themes witktlseimesspecifiedas shown irFigure Z7:

(1) pedagogical issu@slanguage activities, feedback, and instructions; (2) technology
problem® e-book interface and functionality; and (3) multimedia asgeetssence of audio
activities, offline access, and multimedrgegration. Participants reflected on difficulties

they faced and offered recommendations for improving4beo in the next stage.

Themes 1: Pedagogical problems

P L - )
( Sub-theme 2.3 Activities’ Instructions H‘-I ‘ ( Sub-theme 2.1 Language Activities )
- 7/ e ~,
—{ Sub-theme 2.2 Feedback 1
General Need for Instructions: \[ 7

Inconsistency in Providing b

Instructions:

Enhanced Learning
Experience

Interface and Navigation
Instructions:

Student-Cantered Leaming

Figure27: Themes and Subthemes for Research Question 4

Four participants used thebeok to introduce the Arabic alphabet; one used it only after
presenting the alphabet, noti ng: ANext year
earlietd0 Anot her-baucslk daltdhregsei de suppl ementary ma
with other materials, but it was a big share of my ofeRarticipant 4 said that he used the

e-book instead of the main textboool: dondét ask my students to
because itods too expensitasaresburce. | gdopted simdan e mo |

content from the Alkitaab without asking them to purchase it
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6.3.2.1Themes 2: Pedagogical Problems

AFL teachers identified several pedagogical challenges that ietpketguage learning
while using the &ook. These challengesere categorised into suthemes related to

| anguage activities, feedback mecfAalelods ms, a

RQ 4: What are the teacherchallengesrelated to the AFL interactive mobile e-
book's PEOU and PU?

Themes Sub-Themes
Theme2:PedagogicalProblems Subtheme 2.1 Language Activities
Subtheme 2.2 Feedback
Subtheme 2.3 Activities' Instructions
Theme3: TechnologyPreferences Subtheme 3.1 Ebook Interface
Subtheme 3.2 Ebook Functionality
Theme4: E-book Multimedia problems | Subtheme 4.1 Absence of Audio Activitig
Subtheme 4.2 Offline Access
Subtheme 4.3 Multimedia Integration

Table19: Pedagogical Problems

6.3.2.1.1Sub-theme 2.1 Language Activities

There were different views regarding the language activities used irbihekeA key issue

raised was the simplicity of language activities. Participant 3 noted that although they
appreciated the variety of activities, they were too simple and shouttbteechallenging

for student s: AMany activities I l i ke tha
sometimes they were very simple Thi s simplicity could hinde

indicating a need for more complex and stimulating tasks.

Moreover, Participant 4 emphasised the importance of organising vocabulary thendatically
such as adjectives, numbers, and householdddegme enhance | earning.
have 100 new words in the alphabet, classified by themes. For instance, asljaclivde

9T H A jadéad v@thweel) [new and long]. Thei®also a theme for numbers, covering

to 200

Participant 1 expressed mixed views, suggesting some activities might be unnecessary:
AnSome of them I i ked; some of 't hem, to be

pointlesso



6.3.2.1.2Sub-theme 2.2 Feedback

AFL instructors expressed concerns about feedback and emphasised several key aspects,

including instant feedback, improved learning experience, and stoeletned learning.
6.3.2.1.2.linstant Feedback

Participants believed that instant feedback enabled students to identify mistakes as they

occurred, allowing immediate correction. This reinforced correct information while the error

was stil]l fresh in the st udenceadysofferad such. Al t
feedback, participants wanted the feature e
instant feedback from the software so that students know what their mistakes &e mi | ar | y

Parti ci pantt @slyuntlgoe inisheltlof thein that you figure out what your
mi stakes ar e, and this is a point of weakn

feedback to prevent uncorrected errors.
6.3.2.1.2.ZEnhanced Learning Experience

Participants believed that providing instant feedback immrdearning by enhancing
interactivity and engagement. When students redeimamediate feedback on correct
answers, it boostitheir confidence and motivation. As noted by ParticipaiiiMhen they

do a good word, they get the right feedbadkarticipant 5 also emphasised the beneficial
impact of instant feedback, statiriyou get instant feedback. This is also seen so nice, so

that wasgoodo
6.3.2.1.2.3tudent-Centred Learning

Participants emphasised the importance of instant feedback in fostering a-strdesd

|l earning approach. Par ti ci p-eentted matersal iastarg d : A F
feedback is essential so that students are aware of their mistakésar t i ci pant 4
remar ked: AThese are two exampl es -teotres how vy
from the beginning so that they receive their feedback withoutth@foticipant 3 added:

fiThisis for the student to try at home, then you neeathtmge it to be more studesgntredo

This underscomkthe importance of feedback mechanismsthatsupgert udent sé need
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encourage self-directed learning
6.3.2.1.35ubt heme 2.3 Activitiesd I nstructions

A critical subt heme pertained to the activity instr
theme. Participants expressed concerns about several issues related to the instructions for
activities, including the general need for instructions, inconsistenmpviding instructions,

detailed instructions for specific types of activities, and interface and navigation instructions.
6.3.2.1.3.1General Need for Instructions

Participants consistently emphasisdte necessity of clear and detailed instructions
accompanying all @ook activities to ensure students understood both the purpose and
process of each task. Participant 4 highlig
for activities, how theyr@ usedanddoneo Similarly, Participant 5 stressed the importance

of accurate guidance: fABecause tthaeYouddstr uct

not provide guidance on what they are supposed to do or what you expect fram them
6.3.2.1.3.2nconsistency in Providing Instructions

The participants raised concerns abth#inconsistency in delivering instructions. In the
prototype version, some activities included directions while others did not, creating
confusion and uneven experiences. Participa
while others donotAst udent mi g h tWrite the follawing waonde ant sekde |, o]
them t o vy.&oneddnetdavdiestrugctionos Thi s highlighted th
detailed guidance specifying what students should do in each task. Participant 2 observed:

fAlf you givethe students instructions, it would be very helgful Si mi | ar | y, Par
guestioned: A | do not under s tWeneddingthuaetionst he ¢

for this.0

Participants also stressed the importance of tailoring instructions to specific activity types,
such as pair mat ching or word searches. P
completing Opair matchingd exemmoi Bast ackepes

echoed this concern, stating: fAThe problem
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anexercisei8 These comments reinforced the demanc

to support studentsdé comprehens.i on and effe
6.3.2.1.3.3nterface and Navigation Instructions

Participants noted that the interface and navigation of theok units required clear
instructions to improve usability and accessibility, and they highlighted the need for an
introductory guide or video to help students usetheceo k 6 s f e eely.WPartecipante f f e c t

5 shared: AFrom the beginning, skhow them ho

Par ti ci p albtook ®e soneettirmedto reafise that | needed to click on the specific
button to start. 't wasnot clear due to th
clicking, but then | realised nothing was workihg Par ti ci pants al so
handbook for teachers providing clear guidelines on using activities and their objectives.
Participant 2 shared: ADo you think it is O
And the objective of eachctivity.0

6.3.2.2Theme 3: Technology Problems

Teachers faced sever al t echnol odaokiatheirc hal | €
classes. They encountered problems with tHmak interface, as shown in Figugs,

including accessibility issues and language and spalated problems. Additionally, they

had difficulties usingthe-b o o k 6 s f eat ur es, especially the
performance on different devices was a significant concern,amidipants also mentioned

technical glitches and challenges in integrating thbo@k with existing learning

management systems.
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Theme 3: Technology Problems

Sub-theme 3.1 E-book Interface ) ( Sub-theme 3.2 E-book Functionality )

Accessibility Issues Interactive Activities Design

Language and Speed Issues Inconsistent Performance
Across Devices

Figure28: Theme 3Technology Problems

6.3.2.2.1Sub-theme 3.1 Ebook Interface
6.3.2.2.1.1Accessibility Issues

Participants appreciated the simplicity and accessibility of-thao& interface but suggested

i mprovements. Platvbesr yi panes23imdéeed] tids easy
everything istheré However, participants i ni-bdookal |y f
Participant 1 remarked, AOnly one person wa
next time we worked on it, almost everybody could access it except one.ortwhn ot her
participant added that some studentsiggiled to interact with the-leook, as their inputs

were not recognised: ASome students were no

can6t click on it. They try Do click, but i
6.3.2.2.1.2 anguage and Speed Issues

Participant 2 emphasised the need for clearer, more detailed instructions in the interface
| anguage, as their absence created confusi
English, whichldn familiar with, but it lacks detailedhstructions As a studentthe absence

of guidance makes it uncleahat! needto focus on while listening Si mi | ar | y, Pal
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4 highlighted problems with the GIF activity, particularly the rapid disappearance of writing
demonstrations, which hindered student <comp
write a letter or a word, it was so falstnean to concentrate on something while it disappears

quickly.o
6.3.2.2.2Sub-theme 3.2 Ebook Functionality
6.3.2.2.2.1linteractive Activities Design

One patrticipant highlighted that the design of interactive exercises was more suited to English
speakers than Arabic learners, creating challenges for Arabic acquisition. For example, he
not ed: AfSome interactive actirtdaveryerm, Hei ke |
further critiqued activities using English
from left to right in English, not right to left like in Arabic. If a student starts writing a phrase

l i ke 61 |l oved with téseonfusiomt er B instead of

Participant 3 also questioned the practicality of certain features, such as thdéagingo
option, noing,i Choosing the right picture wil/ t ake

al | ; | dondét see .any point in having it at
6.3.2.2.2.2nconsistent Performance Across Devices

Participants highlighted device compatibility issues, noting failures in tasks such as word
highlighting in the word search activity. P
some had tablets, and some had their phones. Those using phondsgidigtt wordso

Participant 2 described inconsistent performance on Android devices, which hindered
exer ci se Ctheonepersdn with an Andioid phone could not do the exercises, but
another person with an Andromhone could| dondédt &@asowoi Whaon?0 Si
Participant 3 reported problems with the pamtching activity, which sometimes

mal functioned unpredictably: iSommeti mes t he
6.3.2.3Theme 4. Ebook Multimedia Challenges/Problems

Integrating multimedia components #beoks presented several challenges that significantly

affected user experience and learning outcomes. This theme eiplorarious issues users
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encountered, particularly in the context of educatiodad@ks.l identified multiple areas of
concern, including the lack of essential auditory activities for phonetic skill assessment and
the need for improved control over interactive features. Additionally, there was a call for
offline access and better integrationttweducational platforms to enhance accessibility.
Visual design and animation concerns highlighted the importance of clear, culturally relevant
instructions. This section outlines the késues raised by participants and suggests

improvements to address these challenges.
6.3.2.3.1Sub-theme 4.1 Absence of Audio Activities

Participants noted that thebeok lacked audio activities, which was a significant drawback

in helping students learn to distinguish and produce different letters. This absence negatively
impacted the effectiveness of the learning process. ParticipampRasisediiThe sound is

mostly absent during the learning stage [Present section] and the activities stage [Practice
section]. However, it is crucial at this |e
letterso Participant 4 proposed enhamg the sound features by adding play buttons and
highlighting letters. He sajdiYou need an audio file that they can play. It should not play

automatically. Instead, it needs a play button so they can play it whenever they fed like it
6.3.2.3.2Sub-theme 4.2 Offline Access

One patrticipant highlighted the significance of providing offline access for users with
unreliableInternet connections. Participant 1 not@&fou might not have good Internet
access, so being offline would be great, not like the people living in America or Europe
Additionally, Participant 5 recommended integrating tHmek with platforms like Canvas

to facilitate access and usage for teachers and students.

Participant 5 sharedit should be suitable for autonomous learners. Can we integrate the e

book into Canvas for orélick access without needing to type a separat@dink
6.3.2.3.3Sub-theme 4.3 Multimedia Integration

Participant 3 noted that thteen current use of colours and multimedia was adequate. He

shared: Al didndét have a prbbbkihswcohet heou
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a different colour. If you could add more multimedia, that would be BicerPar t i ci pan
identified challenges related to the multimedia content within theoeo k . She said,
needs to be more controllablEherewas a big challenge in the beginnig However , t
opinions of AFL teachers varied regarding the language activities that required review before

enhancing the-book and its presentation to teachers.
6.4 Teachers and Cognitive SukElements

According to Passeyds cognitive |l earning el
reflect on the motor stimuli associated with cognitive-slgments integrated into interactive

activities, including writing and movement. The analysis revealed psoary themes:
AWriting as -Bl e€mavthaighligrded Sriting activities that facilitated

language mastery, improved writing pace, and served as effective motor ,stmali
moreover, AMovi ng and,focused emr ngentent and interactiva L e ar

tasks that engadestudents through participation
6.4.1Theme 1: Writing as a Cognitive SubElement

This theme explored how writing activities supported students in mastering the Arabic
alphabet, enhancing their writing speed and quality, and acting as a powerful cognitive
stimulus in the learning process. Participant 2 emphasised the utility of vimiiegelerating
studentsd | earning of Thabook Aalpadbrieto dado pitcalb et .

am not asking them to write a lot of pages

I n addition, Participant 3 observed signifi
and quality, attributing this to the effectiveness of the writing activities provided by the Alif
Bab6-boek. She remar ked, AThe Thestykeismtgrestings e f f

and clean, which is great for my students. | would say writing numbed one

Participant 3 noted significant I mpr ovemen
attributing them to the -wookinhaecstiaittdes:
was effective and helpful. The style is interesting and clean, whichastgref or my st ud
Her observations indicate that these activities fostered clarity and experimentation in

studentsé writing, essential for | earning A
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Participant 5 reflected that writing activities were particularly impactful for students,
allowing them to practice both writing and drawing letters, though drawing was not explicitly

required
6.4.2Theme 2: Moving and Interactivity as Cognitive SubElements

Incorporating movemesiased and interactive taskssidentified as a key cognitive sub

element that enriched the learning experieAc#vities involving physical interaction (such

as dragging, matching, and rearranging) were reported to enhance student engagement and
promote deeper cognitive processing through active participation. Participant 2 emphasised

the role of movement in cogiie engagement, noting that tasks like pair matching and
rearranging words during quizzes prompted meaningful interacti H e Pairfmatthe d : A
or memory game is good, but you can utiliseitmbre. i t 6s doabl eé | thi.
that can be rearranged by moving words and putting them in slots during.@ quizh i s
comment refleed a desire to further expand kinesthetic elements within theo& to

stimulate cognitive activity.

Participant 4 reinforced this view, describing how the memory game required students to
engage in probles ol vi ng and fine motor skills usi ng
game, they have to move, use their minds and fingers, and write using thestfiasPads

to complete the task Par ti ci pant 5 affirmed the over
el ements on teaching, noting: AThe word ma:
beneficialo Her response 1indicat esagddhsmdentstande se i

supported instructional goals by enhancing cognitive engagement
6.5Cycle 2: Findings of the ocus Group Discussions with Students

In phase two of the DBR, | conducted four focus group discussions with 17 students
representing ten nationalities. Each interview, lasting 50 to 60 minutes, was conducted in
English via Zoom, with the-book displayed on the screen, and all participantaged
voluntarily. This section presents the findings from these discussionsAwithstudents,

focusing on two primarRQs

RQ5: What are AFL studentsd pefbooktplearnahes o f
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Arabic writing system?

RQ 6: What are the student challenges related to the AFL interactive mdbite @ REOS)
and Pp

651RQ 5: Studentsd Perceptions

When examinindrQ 5 which explored AFL studentsoé vi
e-book for learning the Arabic writing system, the analysis of the discussions revealed two

main themes: 1) Generd#derceptionsand 2) Studentsd Perceptic
Additionally,subt hemes under the User 6s Bl were cl as
in Table20.

RQ 5: What are AFL s t u d @ercemiansof usingthe AFL interactive e-book to
learn the Arabic writing system?

Themes Sub-themes
Theme1: General Perceptions Sub-theme 1.1: Usage of mobile device
Subtheme 1.2: Quizzes
Theme2: St u d &Partegtionsof | Subtheme 2.1: Usefulness
U s e Bdhaviour Intention (BI) Subtheme 2.2: Ease of Use

Table20: Themes and Suthemes for Research Question 5

6.5.1.1Theme 1: General Perceptions

Several students shared t hei-bookploghlightingyse i mpr
helpfulness and innovative use of multimedia. Participant 6 praised-toekefor its

effective multimedia integration to enhance the learning process; she atatedf ou-nd t he
book very helpful because it uses different kinds of media to get the content across to the
learner. | liked the videos that show the movement of the mouth to form a&oufdar t i ci p a
76s feedback was n o-bookasarvaluable tooltdred suppoded esthg t h e
technol ogy f or | e a rbaoksupgports stragglingstmdentkveatidthe Alif T h e

B a 6 a , lubitasknot a standalone teaching method. It complements the original book
without replacing i Par ti ci pant 14 p rbook, echeghdsisirigate d b a ¢ k
mul tiple platform shuppkdds . mbBlhtei pslteat pldgt fAiolrhna
will be beneficial as it makes the content easily accessible to evabyrer t i ci pant

feedback on specific features, such as highlighting andtakieg, shovwed her willingness
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to continue using the-le 0 0 k . S h e -mekiisdvery usetrindly, especially the

highlight and notes features, which | found easy toousePar t i ci pant 1 share
mobile usability and PDF conversion featyasmonstrating her favourable attitude towards

these technological conveniences She noted: #dAl particularly |
phone and has a feature where you can convert a page to a PDF and then easily access it

later.0

Additionally, students found the quizzes within thieaok helpful for revision. Participant 2
mentioned: il Heok fer the quizaes at theevery endh..dor ke a revision
of the entire chaptey Thi s e@tmpeéraguiszzesd role in reinfec

in the review of chapter content

6.5.1.2T he me 2: Students®& Behaviour I ntention
As defined by Tsai (2012) , Bl refers to an
future (Tsai, 2012) . When viewed from a st

student so6 i nt-oktby focasing om twa grimaryt nfeasurdse PEOU and
PU of the technology (Davis et al., 1989).

6.5.1.2.1Sub-theme 2.1:Usefulness

Students were particul ar l-lyocecknd JAEBWsasisoivn ¢ a b o
in Figure 29, they found the book to be a powerful tool for enhancing their learning,
improving content accessibility, incorporating interactive features and multimedia content,

providing practice activities, facilitating independent learning, and integrating games.



( Learning Enhancement )
Content Accessibility
Sub-theme 2.1: Perceived
Usefulness
( Interactive Features )
( Multimedia Content )

Figure29: Subtheme 2.1 Perceived Usefulness

6.5.1.2.1.1 earning Enhancement

The AFL interactive ook significantly enhanced learning by offering various tools that

aidedin understanding and practising the Arabic writing system. Participant 17 appreciated

theebookds particularly wuseful pronunciation
say the letter, like how to pronounceit Par t i ci pant 2 highlight ec
quizzes at the end of each chaptdnichemphasisét he qui zzesd rol e in r

and aiding in the review of chapter contenartRipant 8 found the-book especially
benefici al f o 4boolbiewgry conveniest to usé Tohbegineers. It has all the

options on how to write the letters... it contains the audio on how to pronounce it
6.5.1.2.1.2Zontent Accessibility

The accessibility of the-kook was a critical aspect of its PU. Participant 14 emphasised that
theebookds availability across multiple devic
ithighlyuserff ri endl y: Al t waods Tghuiist e edadidepts & auxdsd cocwe S S

learning materials anytime, supporting continuous learning.

Participant 13 appreciated thdéeolkss structured approach to language acquisition, covering
everything from basics to practi eéoaokstastpp!l i c a

from the beginninglt introduces a letter and then goes on to the speaking part, writing part,
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and then the listening part, and then pracice Ot her student partici pali

il found it .0ovdrPadXiaTchcee sisd yod wetendlyy albwing sasyr

navigation through all featureés P10)
6.5.1.2.1.3nteractive Features

The interactive elements incorporated into tHmek, including games, quizzes, and instant
feedback, enhanced the learning experience. Participant 3 was fond of the gaming features

il al so enjoyed the quizzes and other game:

crossword and, at the beginning, the videos about writing different characters

Students appreciated instant feedback on quizzes, as it helped them promptly assess their
performance and identify areas for improvement, making learning more dynamic. Participant

14 highlighted the benefit of i moneubbmitat e r €
provides instant feedback, which iIs particu
Participant 13 found the practice alewas vi ti e
useful because once you learn something new, the mosttanp thing that you can do is

practice it somewherand this exercisehis ebook we mainly used for practice, so it is

beneficiald
6.5.1.2.1.4Mlultimedia Content

Student participants praisedthbe® ok 6 s mul ti medi a content for
as animations, videos, and interactive exercises, which were noted to enhance understanding
and engagement. Participant 6 mentioned that 4heo& was helpful, féectively utilising

various media and videos to demonstrate mouth movements for letter formation. Multimedia
played a valuable role in enhancing studéniaderstanding of Arabic phonetics. Students

found animations helpful for letter formation and ap@esd the instructional videos on
sound producti on. Participant 15 noted, Al

produce soursland what it sounds like when hearing it

In discussions about the visual design and colour scheme, participants stressed the
significance of colour coordination and the aesthetic appeal of-tlo®le Participant 12

expressed: A |l i ked how the col ouclearamder e or
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like we could read what was needed

The incorporation of audigisual aids to assist with pronunciation and writing was -well
received by the participants. Participant 1
the visual because you can see what it looks like aswellashe&ar t i ci pant 7 al
AYou can control the speed of the words.

you have words or a sentence, then being able to slow that down would be verycelpful
6.5.1.2.2Sub-theme 2.2: Perceived Ease of Use

Regarding t he P EOGhdokostudetntshreportad that the faund it user
friendly on their mobile devices and that the ease of navigation and features dfdble e

were appealing, as shown in Fig3@

Ease of Navigation )

Sub-theme 2.2: Perceived Ease of Use

Ease of Use on Mobile Device )

Figure30: Subtheme 2.2: Perceived Ease of Use

6.5.1.2.2.1Ease of Navigation

One of the key suthemeswvas ease of navigation. Students appreciated the straightforward
navigation and simplicity of the interfac® ar t i ci pant 14 vrveasyar ked:
navigation, easy to understand, not very complicatedP ar t i ci pant 15 al so
i mportance of drhefactthat every sngle pade &ad tha $ame layout and
format... Made it very easy to followThe uniformity in page layout agdl in following

along and understanding the content seamlessly.

The navigation and additional features, such as highlighting andtaiotg, were
appreciated for aiding in revision. Parti ci

tools for revision purposes... you can highlight and take notes, so yoengamber anything
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you are unsure about and come back to it lateb onT h i s d thel @ilitysot tbesee

features in supporting effective learning and revision
6.5.1.2.2.ZFase of Use on Mobile Devices

Theebookds ease of wuse on mobile devices was
positive remarks about mobile usability and PDF conversion features, demonstrating her
favourable attitude towards these technological conveniences. She fiidtkd:that it is

easy to use on the phoaéhis emphasise the importance of mobile compatibility for

enhancing accessibility and convenience.
6.5.2RQ 6: Challenges for AFL students

Research question 6 focused on identifying the student challenges associated with the PEOU
and PU of thé\FL interactive ebook. To address thRQ, | conducted @A of the qualitative

data collected from 5 student interviews in focus group discussions. These themes were:
Pedagogical Problems, Technology Problems, abddk Multimedia Problems. Each had
subthemes thatvere identified from the data collected from 17 AFL students. Tatile

presenta summary othe analysis, identifying the overarching tresrand their respective

subthemes.

QR 6: What are the student challengesrelated to the AFL interactive mobile
e-book's easeof useand perceivedusefulness?

Themes Sub-themes
Theme3: PedagogicalProblems Subtheme3.1: Activity Instructions
Theme4: TechnologyProblems Subtheme 4.1: Ebook Interface

Subtheme 4.2: Ebook Functionality

Theme5: E-book Multimedia Subtheme 5.1: AudieVisuals Integration
Problems Subtheme 5.2: Colour and Font Selection

Table21: Themes and Suthemes for Research Question 6

Participants shared insights onthd®@ ok 6 s pedagogi cal, technol
aspects, offering valuable recommendations to improve its functionality, design, and user

experience
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6.5.2.1Theme 3: Pedagogical Problems
6.5.2.1.1Sub-theme 3.1: Activity Instructions

Several students suggested that the activity instructions could have been clearer and more
specific. Nevertheless, some students found the instructions to be precise. Participant 16
remarked: AThe instructions c [Theaterhcyivepart | i ne
match is seHexplanatory based onits naxme Some st udent s, l' i ke Par
clearer instructions for activities wouldave helped them understand how to proceed.
Participant 8 suggest edonsdnMalgttbrpagesd Baat couph
15 shared: Al had trouble with the connect
the letters around on the computer to form a word, but it never workedT h e
misunderstanding frustrated the students and hindered their task completion, leading to
disengagement. Howevenm aarlierunderstanding of the instructions could have improved

the activity. Maw | kkriow what& amtsupfpoSed ® beadpimgdthat céuld

be very helpfub P ar t i c faiped cohcerBs alaout the crossword puzzle instructions:
AfRegarding the crossword, it walbeseneramples|l e ar
highlightedthe need for clearer instructions to help students with the activities. Participant 8
recommended adding brief instructions for activities that inwblwting letters, making the

tasks clearer and more accessible to | earn

needed, such as writing the words and letters letter by.éetter
6.5.2.2Theme 4: Technology Problems
6.5.2.2.1Sub-theme 4.1: Poor Interface Design

Students initially found the-kook interface confusing, though usability improved with
familiarity. Others, such as Participant 12, expressed confusion about the distinction between
the Apracticeo and fAproduceod s @erthancerlarity r ec o
and ease of navigation for firBtne users. To address initial confusion, Participant 3
recommended adding a tutorial page that gilirdev users through the key features of the e

book interface.

Theebookdés interface functionality issues si
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as she struggled to view full images and reported difficulty scrolling, limiting her access to
complete content. This indicate@ need for improved content optimisation across various

screen sizes and enhanced scroll functionality. Similarly, Participant 13 encountered
challenges due to slow loading times, which obstructed her ability to accessdlok e
effectively, statingitmws At oo heavyo for her device. Par
loading delays, emphasig the need to optiree the ebook’'s performance for users with

lower-spedfication devices
6.5.2.2.2Sub-theme 4.2: Ebook Functionality

Several participants reported issues with tiek on mobile devices. Participant 6 stated:

AOn the mobile browser, it does not work at
They also noted glitches requiring refreshes, including theok getting stuck in writing

mode. These problems emphadiige need for full mobile compatibility, as many students

usal phones to access resources.

Textinput barriers compounded these issues: Participant 13 lacked an Arabic keyboard and
used an external site before pastingintotheeo k : Al di d not have an
had to practice typing on my laptop and then copy and paste from #exebsOt her s h a
hardware | imits: Participant 7 said, ALt 0 s
the trawbkpadBParticipant 2 noted, Alt I s har
not have an iPad withapen F e e d b a d &need fordmpooget! mobile functionality

and support for varied input devices for inclusivity
6.5.2.3Theme 5: Ebook Multimedia Problems

Students faced challenges with thieak multimedia, including issues related to integrating
video and audio, font choices, colour themes, and the visibility of bookmarks and notes.
Additionally, they expressed a need for faster search functionalityreodmtered technical
issues with quizzes and games. The upcoming sections contain quotes that highlight the

di fferent chall enges student-sookkncountered w
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6.5.2.3.1Sub-theme 5.1: AudicVisual Integration

Participant 12 expressed dissatisfaction with the anatomical videos demonstrating
pronunciati on. She s ai d;book ineffettiveufardlearninge v i d
pronunciation and preferred the method on another website, where real people demonstrated
how to pronounce soungs T hi %d optoai ahdllenge in visually representing
pronunciation within the-eook. The participant suggested that-léaldemonstrations, like

those on other websites, effectively skeaow to articulate sounds by visually illustrating

mouth movements.

Participant 15 faced challenges with audio clarity during the study, which significantly
hindered engagement in pronunciation exercifses have struggled wit|
especially with how the different sounds work togethAithough no explicit solution was

proposed, the reported struggle understtite need for enhanced sound quality-inoeks

to facilitate more effective pronunciation learning
6.5.2.3.2Sub-theme 5.2: Colour and Font Selections

Through analysis, Identified issues with the-leo ok 6s col our scheme,
cohesi on. Participant 1s@ little enor@ makmeny,:espécidlly e i nt
with the ongoing theme with the wholebeok6 Par ti ci pant 9 echoed
main colour s: A T h edrpeu ripsl en oa ncdo | goruere nhéa rTnmoenyy d
and | do not like the font used Par ti ci pant 14 added that t
Participant 12 noted conf us i o tcedfthatdh@cobur mi s ma
scheme did not match the book. | thought it was related to the textbook only because of the
name, not because of the colour schémeT h e s e p o idnht seedufor d enifiedlc o r e

visual identity.

Fontrelated issues hindered usability. Participant 8 described the dropdown menu font as
probl emati c: AThe most <chall engd narptairdi pan

also found the font unattractive and lacking harmony with the colour scheme.

Several participants suggested increasing the font size for better readability, particularly in

the dropdown menu. They also recommended enhancingirchlrmony, increasing
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vibrancy, and improving font aesthetics to create a more engaging and professional interface
6.6 Students and Cognitive SubElements

According to Passeyods cognitive el ements (2
motor stimuli concerned with the following cognitive selements that were included in

various interactive activities in thelmok: writing, reporting, speakingresenting, drawing,

compl eting, and moving. The participantso r
theme,AiMotor Skills and Cognitive Engagemenencompassed the sthemesiWriting

and Speaking and fiMovement and Memory GameésThe second tme, filnteractive

Cognitive Tools and Fun in Learniagincluded the sutheme fiCognitive Stimulation

Through Interactive Games
6.6.1.1Theme 6: Motor Skills and Cognitive Engagement

A primary themeidentified from the data analysis, highlighting the significance of motor
skills such as writing, speaking, movement, and task completion (e.g., memory games) in
stimulating cognitive sulelements during the learning process. Participants frequently cited
handson adivities like crosswords, drawing, and movembased games as pivotal factors

in their cognitive development.
6.6.2Sub-theme 6.1: Writing and Speaking

Parti ci pant Foitme itmas definitedyhisteding anfd speaking and writing S h e
highlighted that these cognitive selements were central to her learning experience, as they
facilitated more profound engagement with the material through active participation in

language use, such as writing and verbal communication.

Participant 6 emphasised the significance of writing and speaking as fundamental cognitive
subelements, elucidating how the process of formulating sounds implied a correlation
between phonetic comprehension and motor functions in language acquSh®said:
fiWritingaswellcause itods pretty comprehenslkee on |

how to formulate the sounds of each letter
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6.6.2.1Sub-theme 6.2: Moving and Memory Games

Participant 146s plased activitieg, such as rerosswordsnaodvwensh e n t
matching, demonstrated how physical interaction positively impacted cognitive functions
like memory and task completion. As a novice, she enjoyed these games fiot¢haative

and problerrsolving aspects, which enriched her learning experience by making it more
enjoyabl e. P ar We playgdayantes likedcrosswipddrdiagd ar maiching

words. That was the fun part because when you know words and thdimgdboem asa

beginner it is an exciting thing

Participant 12 emphasised the connection between physical movement and cognitive
engagement by focusing on memory games and task completion. She underscored that
engaging in movemeiltased activities, such as memory games, enhanced her learning by
stimulaing cognitive engagement and improving memory retention. Participant 12
me nt i dmedadt thaitiis completing and moving... like the memory garhgou need

to click here, you move arourd

Participant 11 reflected on the positive impact of writing as a motor stimulus and activities
like word searches on his learning. kighlightedthe benefits of completing word searches
and connecting words, noting that writing exercises, especially done on paper at home, were

crucial for providing essential motor stimulation.
6.6.3Theme 7: Cognitive Stimulation Through Interactive Games

Participants6 experiences illustrated how i
cognitive subelements associated with problemiving and task completion. Participant 7
reflected on how games, particularly those involving crosswords and nyeinallenges,

had contributed to reinforcing his | ear ni

completing... 1 do not know exactly what moving means but completing... those were the

features I use t he -bookdt Mmfrteern e o l4 fBuad f | Biam
movemerb ased games enjoyabl e. She perceived t
effective way to reinforce | earning through

already knew the script, but for those who did not know the sdriptvery exciting to play
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such games

Participant 16 emphasised that incorporating individual letters into words represented a
practical manifestation of cognitive sgbmponents involving task completion and idea

linkage. This process ultimately aided in the retention and understandingrohation. He
explained: AThe first few exercises involve
i ncorporated words using the specific | ette
letters when they are part of a specific word P a mtt 3i faumdpaacorrelation between
writing and drawing. He mentioned, Al consi

like the drawing, seems right. But of course, it is also about draiwing

Finally, Participant 15 stressed the importance of repetition and motor stimulus in learning
pronunciation, reflecting how cognitive elements such as listening and speaking repeatedly
hel ped reinforce her | ear ni ngeopyowshavedsof She
how to produce this sound and what it sounds like when you hear it. So, then | can practice

that agaird
6.7 Cycle 3: Findings of the Quantitative Online Survey

This quantitative section used online quest
acceptance and per cept tbook.sThesdrveys hssessedetheien e d
bookés effectiveness in terms ofrichhéss,aldEOU,
interactivity. Conducted via Qualtrics software for secure response collection, the results
were analysed using IBM SPSS version 26 with frequency analysis. The student
questionnaire included 49 items, while the teacher version had 46fosa#ing on the e

bookodos features and effectiveness
6.7.1Student Data Analysis Results

This section provides detailed student response patterns, as this was an early stage of a novel
Arabic alphabet-®ook. Itemlevel detail helps identify which features work well and which

might be further developedo aid interpretation with a modest sample and an ordinal five

poi nt Likert scale in which the neutral mi

knowthi s secti eawo-broxmo ratgs ea nfetndap metri ¢ by com
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and ASomewh&to|l hgpeéng these adjacent, posi t
defensible because it preserves the directional meaning of responses without implying
intervaklevel precision, reduces sparsity in cell counts, and yields a clearer summary of
positve e@mdor sement aligned wi t h t he studyods
di saggregated percentages for each response
data) are also presented in the figures/tables, and combined totalsvaneastngside their
component values. Regarding dissatisfaction, the questionnaires were anonymous and
analysed at the item level, so it is not possible to determine whether the same individuals
consistently expressed disagreement across features; seajrediment proportions are

therefore reported without attribution to particular respondents or subgroups. This caveat

alerts readers to the possibility of either consistent or-#petific dissatisfaction.
6.71.1Per cei ved Useful nbosks of the Ali f Bada E

Section One of the student -foelkds oehbhecei ac
evaluating participantsd agreement on using
mastering the alphaheis shown irfrigure31. It also considered the value of audio content,

the ebook 6s motivational I mpact, and the ffee
positive, particularly regarding writing and audio materials, although motivation and
retention of the Arabic alphabet meenprovement. The high egement levels highlighted
theebookds effectiveness in improving Arabic

among participants.
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Practising Arabic Writing. |-
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Pronunciation

Ret.alnlr? Arabic
|

Practising Reading
Isolated Words

Practising Writing |
Isolated Words

Audio Content |
Usefulness

Examples Usefulness |-
Motivating For Learning -

Instant Feedback -

Figure32s h o ws

Perceived Usefulness
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~
o

25 50

Figure31: Perceived Usefulness

t hat most r es p ochookdandtfisial forpractisthg t h e

writing the Arabic alphabet. Specifically, 50% (n=24) of participants strongly agreed, and

31.3% (n=15) somewhat agresdklding anoverall agreementof 81.3% (n=39). Only a

minimal fraction expressed disagreement, with 4.2% (n=2) somewhat disagreeing and 2.1%

(n=1) selectingil

show

strong

d o n & The kemainimg 12.5% of data points were missiig results

a p p r -bookés writiogffeattirés gindigating broa® sattsfaction

with its effectiveness in enhancing writing skills.

1.1 Usefulness of Alif Ba'a e-book for Practising Arabic Writing.

60

50

40 +
g
(]
g 313
[
L]
e
& 20+

2.1
Strongly agree Somewhat agree  Somewhat | don't know

disagree

Figure32: Enhancing Writing Skills
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The feedback regarding t hdookih fidng tusers withe s s o
pronouncing the Arabic alphabet reveals a strong consensus, as shown il3Eigumeng

the participants, 60.4% (n=29) strongly agreed, while 18.8% (n=9) somewhat agreed. This
results in a total agreement rate of 79.2% (n=38). A minor percentage, 2.1% (n=1), somewhat

di sagreed, and 6. 3% (.mddBignallys misseg data consfitited d o n 6 t
12.5% of the overall responses. The cumulative percentages sloswieedrend, indicating

widespread satisfaction with thebeokis impact on pronunciation skills.

1.2 Usefulness of Alif Ba'a E-book for Practice Arabic Pronunciation

60.4

Percentage (%)

188

21 53
[]

Strongly agree Somewhat agree Somewhal disagree | don't know

Figure33: Improving Pronunciation Skills

Compared to other learning methods, the responses regarding the effectiveness of the Alif

B a 6-bookein assisting users with retaining the Arabic alphabet demonstrate a generally
favourable response, as shown in FiggdeAmong the participants, 35.4% (n=17) expressed

strong agreement, while 33.3% (n=16) somewhat agreed, resulting in a total of 68.7% (n=33)

in agreement. I n contrast, 10.4% (n=5) some:
k n o.vAdditionally, missing data accounted for 12.5% bé toverall responses. These

results show a graduaend towards agreement, suggesting that while most founehibeke

effective, the consensus was not as strong as for other methods.
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Percentage (%)

The survey findings, illustrated in Figud®, reveal that most participants recognised the e

1.3 Effectiveness of Alif Ba'a e-book in Retaining Arabic Alphabet

80 —

40 +

20 +

354

33.3

83

Strongly agree

Somewhat agree Somewhat disagree

| don't know

Figure34: Retention of the Arabic Alphabet

bookés effectiveness in isolated word reading. Specifically, 52.1% (n=25) strongly agreed,

while 27.1% (n=13) somewhat agreed, culminating in a total agreement rate of 79.2% (n=38).

A small fraction of respondents, 4.2% (n=2), somewhat disagreed, and ana#hgin42)

selectedfl

d o n @:tlt iskworth woting that 12.5% of responses were missing. These

results underscodehe eb o o k 6 s

in isolated word recognition.

Percentage (%)

1.4 Effectiveness of Alif Ba’a e-book in Practicing Reading Isolated Words
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Figure35: Reading Isolated Wosd
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Figure36s hows t he responsesboelg@s deihfged thievdneds
participantso abilities to practice writing
among users. Most participants, 56.3% (n=27), strongly agreed, and 27.1% (n=13) somewhat
agreed, resulting in a total agreement33.4% (n=40). A small proportion, 4.2% (n=2),

somewhat disagreed. Missing responses accounted for 12.5% of the total data.

1.5 Effectiveness of Alif Ba’a e-book in Practicing Writing Isolated Words

60

40 1

271

Percentage (%)

20 +

42
0

Strongly agree Somewhat agree Somewhat disagree

Figure36: Writing Isolated Words

Compared to the previous question on practising reading isolated words, similar trends are
observed, with high agreement in both areas (wri8g4%,reading, 79.2%). However, the
proportion of strong agreement is slightly higher for writing practice (56.3%) than for reading
(52.1%). These figures suggest that participants perceived-bloekeas slightly more
effective for improving their writing ofsiolated words in Arabic. Taken together, the slight
differences between writing and reading (overall agrent 83.4% @rsus79.2%; strong

agreement 56.3%evsusb2.1%) indicate a balanced perceived benefit across both skills.

The feedback regardi ng t hbeok highlghed asslowrtie nt o f
Figure 37, a strong level of user satisfaction with the assistance of practising the Arabic
alphabet. A significant majority of participants, 56.3% (n=27), strongly agreed, while an
additional 22.9% (n=11) somewhat agreed, resulting in a combined agreemen?ag¥of

(n=38). Conversely, only a tiny percentage of participants, 4.2% (n=2), somewhat disagreed,

with the same percentage indicating uncertainty by setefiitin d on @t know
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1.6 Usefulness of Alif Ba'a Ebook's Audio Content for Practising Arabic
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Figure37: Audio Content for Practising Arabic

The analysis of u s e r -bdolereveabda stkong @pprovalirage oA | i f
79.2% regarding the providestamplesas shown in Figurg8. While most users found them
effective, 4.2% disagree@nd another 4.2% were unsure, highlighting an opportunity to

improve or clarify the examples for those less convinced.

1.7 Usefulness of the Examples of Alif Ba'a Ebook’
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Figure38: Usefulnes®f the EBook Examples
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Figure 39 s hows t he responses -beghkddi mgpl ehea nAlm
participants to practice learning the Arabic alphabet, which reflectgenerally positive

trend. A significanproportion of participants, 39.6% (n=19), strongly agreed that-thmo&

motivated them, while an additional 27.1% (n=13) somewhat agreed. These responses
indicate that 66.7% of participants found thleak motivational. However, a smaller subset
expressedess favourable views, with 4.2% (n=2) somewhat disaggeand 2.1% (n=1)

strongly disagreeing. Interestingly, 14.6% (n=7) of respondents selected

fil d o n &®tsuggestiogva degree of uncertainty regardingtheoeo k 6 s i mpact o
motivation. | identified that while most participants experienced a positive motivational
influence from the @ook, a smaller group disagreed about its effectiveness in this regard.

1.8 Effectiveness of Alif Ba’a E-book in Motivating Participants To Learn Arabic
Alphabet

60

40 +

Percentage (%)

20 +
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Strongly agree Somewhat Somewhat Strongly | don't know
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Figure39: Motivation to Learn

The responses regarding the usefulness of instant feedback in practising reading and writing
the Arabic alphabet (see Figu4@) highlighted a predominantly positive reception. Most
participants, 56.3% (n=27), strongly agreed that instant feedback was helpful, while 12.5%
(n=6) somewhat agreed. These responses inditat 68.8% of participants found instant
feedback beneficial. However, a smalpeoportion expressed reservations, with 4.2% (n=2)
somewhat disagreeing and 2.1% (n=1) strongly disagreeing. An additional 12.5% (n=6)
selectedil don®t &Kwnpgwesting uncertainty about th
suggestdthat while irstant feedback was valubgt many participants, only some displayed

mixed or uncertain views about its effectiveness.
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1.9 Effectiveness of the Feedback of Alif Ba’a E-book in Participants Reading and
Writing Arabic Alphabet

60 +—

56.3
40 +
g
g
L
(215 12.5
21
0 42 [ :
Strongly agree Somewhat Somewhat Strongly | don't know
agree disagree disagree
Figure40: Instant Feedback
The evaluation-bofokdbbeeAfett Baémaesrs in faci

Arabic alphabet reveadl a high level of approval among participants. As shown in Figure

41, a significant majority, 59.5% (n=25), agreed strongly withtbeeo k 6 s usef ul nes
38.1% (n=16) somewhat agreed. This cumulative agreement rate of 97.6% unddlscore
ebookds considerable effectiveness in suppc
Arabic alphabet skillOnly 2.4% (n=1) of participants exg®ed dissatisfaction, suggesting

that perceived ineffectiveness wasv. Most participants viewed thebmok as a valuable

resource for improving their practice of the Arabic alphabet.

1.10 Overall Usefulness of Alif Ba'a in Practicing Arabic Alphabet

Somewhat disagree

Somewhat agree

- 333

521 Strongly agree

Figure41: Overall Usefulness of the-book
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6.7.1.2Perceived Ease of Use

Survey results regar diabgok {(Figwwed2slio® B geaefrallyt he A
positive reception: respondents praised its visually appealing layoutstwattured design

and clear instructions, finding guidance easy to follow. Navigation andniesedliness were
commended for logical flow and an intuitive irfeare, although opinions on ease of access
variedmore with a minority finding it less accessiblost respondents found completing
interactive activities and assignmemasy noting processes were seamless and efficient;
submitting asgnments was regarded as easy despite a small minority expressing
disagreement or uncertainty. Thdbeo ok al so enhanced usersodé co
Arabic alphabet and appeareffective in meeting learning objectivethough the overall

responses were positive, improvements in areas such as ease of access and assignment

completion could effectively address the concerns of a ensaibset of users

Perceived Ease of Use

Strongly agree Somewhat agree Somewhat disagree [l Strongly disagree W | don't know
Alif Ba'a E-book Layout i
and Design. 479 271 a 3

Clarity of Instructions 521 271 42 210

vaigaii;!:al;ﬁ:?_:: :tﬂ:’ 52.1 25 42 l21 21
Ease of Access ya.7 25 146 l2 121
Ease n‘; g;?rrr:etmg 479 208 63
i e g o
k- & we o EE:
o koo = = N

0 25 50 75 100

Figure42: PerceivecEase of Use

The responses regar di ng -bodkeattributed te itsdafjoutarsdle o f
design, demonstradestrong agreement. Figud& shows that nearly half of the participants,
47.9% (n=23), strongly agreed that thbaok was easy to use due to its layout and design,
while 27.1% (n=13) somewhat agreed. Together, this represents a 75% agreement rate. A

small percentage, 2.1% (n=1), sewhat disagreed, and an equal percentage strongly

13¢



disagreed, reflecting minimal dissatisfaction. Additionally, 6.3% (n=3) seldiéted d o n 6 t

knowo, indicating uncertainty. These results highlight that the layout and design of the e

book played a key role in its perceived usability for most participants.

2.1 Ease of Use of Alif Ba'a E-Book Due to Layout and Design
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Figure43: the Ebook Layoutand Design

The responses regarding

t he

| don't know

clarit y-boaknd
refleced strong agreement. Figudel shows that most participants, 52.1% (n=25), strongly

eas

agreed that the instructions were clear and easy to follow, while 27.1% (n=13) somewhat

agreed. Combined, this indicates a 79.2% agreement level among participants. A smaller
percentage, 4.2% (n=2), semihat disagreed, and 2.1% (n=1) strongly disagreed, reflecting
minimal dissatisfaction. These findings suggdshat the eo o o k 6 s

nstryuct.i

received by most users, contributing positively to their learning experience.
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2.2 Clarity and Ease of Following Instructions in the Alif Ba’a E-Book
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Figured4: Clarity and Ease of Following Instructions in théd&ok

The responses regarding the logical and-tiseri e nd |l y navi g a-bdolo(see of t h
Figure45) reflecied a strong positive reception. Most participants, 52.1% (n=25), strongly
agreed, while 25.0% (n=12) somewhat agreed, resulting in a combined agreement level of
77.1%. A smaller portion, 4.2% (n=2), somewhat disagreed, while 2.1% (n=1) strongly
disagreed, ah an equal percentage selected il
dissatisfaction or uncertainty. These findings suggktstat most users tomd the b o o k 6 s

navigation system intuitive and usfeiendly.

2.3 Navigation of the Alif Ba’a E-Book as Logical and User-Friendly
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Figure45: Navigation of theE-Book
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The responses regarding t ek adegiceoefleetlac c e s s i
moderately positive perception. As shown in Figdiéeamong participants, 41.7% (n=20)

strongly agreed that accessing tHeoek was easy, while 25.0% (n=12) somewhat agreed,
resulting in a combined agreement level of 66.7%. A noticeable portion, 14.6% (n=7),
somewhat disagreed, and smaller percentages 2 n=1) , strongly disag
don ot . Mostosers found accessing thbaok convenient, but some faced challenges

with device compatibility and usability.

2.4 Ease of Accessing the Alif Ba'a E-Book on a Device
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Figure46: Ease of Accessing theBook

As shown in Figurél7, the responses regarding the ease of completing assignments on the

Al i f -iBeakdnaicaw a generally positive perception. Nearly half of the participants,
47.9% (n=23), strongly agreed, while 20.8% (n=10) somewhat agreed, culminating in a
combined agreement of 68.7%. A smaller portion, 6.3% (n=3), somewhat disagreed, and
21% (n=1)stronglyids agr eed. Additionally, 8.3% (n=4)
some uncertainty. These findings suggest that while the majority feaongpleting
assignments on thelmok straightforward, there remaiha notable minority with mixed or

uncertain experiences.



2.5 Ease of Completing Assignments on the Alif Ba’a E-Book
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Figure47: Ease of Completing Assignments

The responses regarding the ease of navigating through the interactive activities on the Alif
B a 6-laookeas shown in Figuds, indicatal a positive perception. Half of the participants,
50.0% (n=24), strongly agreed, while 27.1% (n=13) somewhat agreed, resulting in a
combined agreement of 77.1%. A smaller portion, 4.2% (n=2), somewhat disagreed, while
2.1% (n=1) strongly disagreed, and tno e r 2.1% (n=1) s.€fThesec t e d
findings suggesidthat most participants found navigating interagtactivities intuitive and

userfriendly, with minimal negative or uncertain feedback

2.6 Ease of Navigating Interactive Activities on Alif Ba'a E-Book
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Figure48: Ease of Navigating Interactive Activities
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The responses regarding the ease oclooksubmi-t
indicatal a positive reception overall (see Figut8). A majority of participants, 52.1%

(n=25), strongly agreed, while 18.8% (n=9) somewhat agreed, resulting in a combined
agreement of 70.9%. A smaller portion, 6.3% (n=3), somewhat disagreed, while 2.1% (n=1)
strongly disagreedand anot her 6. 3% ( n=3)Thes dihdimgst e d A
suggestdthat while most found assignment submission easy, a noticeable subsssesp

mixed experiences or uncertainty regarding this feature.

2.7 Ease of Submitting Assignments via Alif Ba’a E-Book
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Figure49: Ease of Submitting Assignments

The responses regarding c chodkitodleemahe Arabic us i n
alphabet, as shown in Figub®, demonstrata strong positive sentiment. A majority of
participants, 52.1% (n=25), strongly agreed, while 22.9% (n=11) somewhat agreed, resulting

in a combined agreement of 75.0%. A small portion, 2.1% (n=1), strongly disagreed, and
8.3% (n=4) selected d o n ® tindidatim@ seme uncertainty. These findings suggest

that while the éook inspirel confidence among most users, a smalbsetl remaiad

uncertain or less confident about its effectiveness for learning.
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2.8 Confidence in Using the Alif Ba'a E-Book to Learn the Arabic Alphabet
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Figure50: Confidence in Using the-Book

The responses regardi ng -bobke(seeFgsrél) indicatell si n g
overwhelmingly positive feedback. Most participants, 52.1% (n=25), strongly agreed that the
e-book was easy to use. In comparison, 27.1% (n=13) somewhat agreed, resulting in a
combined agreement of 79.2%, which reféelthe total percentage of participants who either
strongly or somewhat agreed. Only a small percentage, 2.1% (n=1) each, somewhat
di sagreed, strongly di s adhegesdts mhightedtheed ect e d
books useffriendly design and its effectiveness as an accessible andiceasayigate

learning tool, with few negative responses from participants, suggesting it could serve as a

model for future educational tools.

2.9 In general, Ease of Using Alif Ba'a E-Book
| don't know

Strongly disagree

Somewhat disagree

Somewhat agree

P 7

52.1 Strongly agree

Figure51: Ease of Using the-Book
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6.713 nt enti on to Umwek t he AIl i f Bada E

Figure52i ndi cates a strong posi teboak foaleatning ud e
Arabic, with most participants intending to use it. There is high support for it as a practical
tool for mastering the Arabic alphabet. The findings highédhthe acceptance and
effectiveness of digital learning resources in language education, with participants expressing

confidence in their ability to enhance Arabic language acquisition

Intention to Use

Strongly agree Somewhat agree I don't know

Intention to Use E-books |
for Learning Arabic

Recommendation of Alif
Ba'a E-book for Learning - 58.3 25 21
Arabic Alphabet

] 25 50 75 100

Figure52: Intention to Use

The responses regardi ng -bookte learmArabic (see Figureu s e
53) indicatal a strong positive outlook. Most participants, 56.3% (n=27), strongly agreed
with the i nt ent-bobkpwhile27el%t(nF13) sénewhiat addered Aogether,
theseresult in a combined agreement of 83.4%. A small percentage, 2.1% (n=1), sdlected

d o nldnn o,weflecting minimal uncertainty. These findings highligghtthat most

respondentsasvt h e A ibdok & a valmable resource forrfeag Arabic.
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The responses
Alphabet showd strong agreement (see Figubd). Most participants, 58.3% (n=28),
strongly agreed to recommend thbaok, while 25.0% (n=12) somewhat agreed, resulting
in a combined agreement of 83.3%. A small percentage, 2.1% (n=1), sélectedi 0 n ®,t
reflecting minimal uncertainty. These findings indichtieat the ebook is widely seen as a

valuable and recommeadresource for learning the Arabic Alphabet

Percentage (%)

Percentage (%)

Figure53: Intention to Use BBook for Learning Arabic

3.2 Recommendation of Alif Ba'a E-Book to Others for Learning the Arabic
Alphabet
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Figure54: Recommendation of the-Book to Others
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6.7.1.4Convenience

As shown in Figur&5, participants reported strong perceptionsoftbeeo k 6 s conveni i
Agreement (strongly + somewhat) was high for convenience in practising the alphabet
(79.2%), saving time and effort (62.5%), an enjoyable learning experience (68.8%),
accessibility (aptime/anywhere; 72.9%), consistency with learning goals (77.1%), and
content suitability (75.0%). By contrast, 56.3% agreed there were challenges in the
interactive activities, signalling a key area for improvement. Overall, theokwas well

received as a convenient tool for learning Arabic

Convenience

Strongly agree Somewhat agree Somewhat disagree M Strongly disagree M | don't know
Convenience for
Pral:tisinﬁq Arabic |- 521 27.1 2121
Iphabet
Saved Time and Effort |- 458 167 63

Enjoyable Learning |
Experience

Accessibility (Anytime, |
Anywhere)

Consistency with |
Learning Goals

Content Suitability with |
Learning Needs and Style

Challenges in Interactive |
Activities

Figure55: Convenience

Figure56s hows t hat the responses r egalodkifong t he
practsing reading and writing the Arabic Alphabet indicht#rong agreement. A majority

of participants, 52.1% (n=25), strongly agreed that theak was convenient, while 27.1%

(n=13) somewhat agreed, leading to a combined agreement of 79.2%. A small portion, 2.1%
(n=1), somewhat disagreed, strongly disagremdselectedri d o n 6ot reflécting w
minimal dissatisfaction or uncertainty. These findings suggestrtbat participants found

the ebook to be a convenient tool for learning.
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4.1 Convenience of Alif Ba'a E-Book for Practicing Reading and Writing Arabic
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Figure56: Convenience for Practising Reading and Writing the Alphabet

Figure57s hows t he r esponsesboroekgbasr daibnig itthye tAol isfav
compared to other learning resources, indicating a generally positive perception. Among
participants, 45.8% (n=22) strongly agreed, while 16.7% (n=8) somewhat agreed,
culminating in a combined agreement of 62.5%. A smaller portion, 6.3% (n=3), somewhat
disagreed, 2.1% (n=1) strongly disagreed, and 14.6% (n=7) seldictedd o n 60t know
reflecting some uncertainty. These findings suggest that while the majorigiveetthe e

book as an efficient tool for learning, a notable minority expressed reservations or uncertainty
about its timesaving effectiveness.

4.2 Time and Effort-Saving Ability of Alif Ba'a E-Book Compared to Other
Resources
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Figure57: Time and EffortSaving Ability of the EBook
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The responses regarding the enj oboekishowed | ear n
a predominantly positive perception, as shown in FigileAmong participants, 43.8%

(n=21) strongly agreed, while 25.0% (n=12) somewhat agreed, resulting in a combined
agreement of 68.8%. A smallproportion, 6.3% (n=3), somewhat disagreed, 2.1% (n=1)
strongly disagreed, and 8.3% (n=4) seledied d o n @tinditatmg some uncertainty.

These findings suggest that while most participants enjoyed the learning experience, a
smaller subset expressed mixed or uncertain views.

4.3 Enjoyable Learning Experience with Alif Ba'a E-Book
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Figure58: Enjoyable Learning Experience

The responses regar di ng -bobkeanytnme ang angwhére (eet y o
Figure 59) refleced a predominantly positive perception. Nearly half of the participants,

47.9% (n=23), strongly agreed, while 25.0% (n=12) somewhat agreed, resulting in a
combined agreement of 72.9%. A smalteoportion, 12.5% (n=6), somewhat disagreed,
indicating some challenges or limitations in accessibilibe findings showdthat while the

e-bookwas generally seen as accessible, some users faced déBaultits usability.



4.4 Accessibility of Alif Ba'a E-Book Anytime and Anywhere
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Figure59: Accessibility of the EBook

AsshowninFigur€é0, t he responses regar di nlgooktiwhhe cons
participantso6 | ear niedagpredomiadntly positivelouttodkj Nearly i v e s
half of the participants, 47.9% (n=23), strongly agreed, while 29.2% (n=14) somewhat
agreed, resulting in a combined agreement of 77.1%. A snuatportion, 6.3% (n=3),

somewhat disagreed, while 2.1% (n=1) selectibd d o n 60t indikating vninimal
uncertainty. These findings suggesthat the ebook aligred well with the educational

objectives of most participants, with only a small subset expressing doubts about its

alignment with their goals.

4.5 Consistency of Alif Ba'a E-Book with Participants’ Learning Goals and
Objectives
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Figure60: Consistency of the-Book with Learning Goals and Objectives
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Figure6ls hows t hat the responses r eepaokconteng t he
with partici pan preféiendetmdicatel a gergrally gosittvessersimedt. A
substantial proportion, 45.8% (n=22), strongly agreed, while 29.2% (n=14) somewhat
agreed, resulting in a combined agreement of 75.0%. A gnglortion, 2.1% (n=1),

somewhat disagreed or strongly disagreed, while 6.3% (n=3) seléictedd o n &0t know
indicating minimal uncertainty. These findings suggdsth at t he-bdbk ds Badnat e

waswellal i gned with most paandpreféargm@aEnt sé educat i

4.6 Suitability of Alif Ba’a E-Book Content with Participants’ Learning Needs and
Style
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Figure61: Suitability ofthe EBook Content with Par tHrefefemcasnt s6 Lear

| identifieda significant divisionn studentéexperiencesegarding the challengéseyfaced
while completing i nter a-+hdok (see Figudl).Avalysisofe s o n
the results showed that a combined majardaynprising27.1% (n=13)who strongly agreed

and 29.2% (n=14yvho somewhat agreedConversely, | identified ainority that did not

share this perception, with4.6% (n=7)who somewhat disagreed, and 6.3% (n¥3)o

strongly disagreedyhile 8.3% (n=4yemaireduncertain These findings indicatkhat while

the activities were engaging, they reqdirkirther instructional scaffolding to reduce

unnecessary task difficulty.
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The

4.7 Challenges in Completing Interactive Activities on Alif Ba'a E-Book
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: Challenges in Completing Interactive Activities

regar

ding

t hedb 0 @ k t amett

tpar whe

expectations for learning the Arabic alphabet, as shown in Fig®e indicatel

overwhelmingly positive feedback. A majority, 58.3% (n=28), strongly agreed that the e

book met their expectations, while 25.0% (n=12) somewhat agreed, resulting in a combined

agreement of 83.3%. A small percentage, 2.1% (n=1), strongly disagreedingteictimal

dissatisfaction. These findings demonstdteat the ebook successfully aligned with the

learning expectations of most participants, l@gthing its effectiveness as a learning

resource.

4.8 Overall, Alif Ba'a E-Book Meeting Expectations for Learning Arabic Alphabe
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25
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Figure63: Overall, the EBook Meeting Expectations
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6.7.1.5Compatibility

The feedback indicatea | ar gel y posi ti ve -lpoekiscommatbilitp.n of t
Most participants found it aligned with their technological skills, learning preferences, and
devices. As shown in Figu®4, the ebook was praised for its seamless integration with

existing technology and its compatibility with various operating systems and devices. Overall
satisfaction was notably high, with minimal disagreement reported, demonstrating that it met

or exceede most usei@expectations

Compatibility
Strongly agree Somewhat agree Somewhat disagree W | don't know
Compatibility with

Existing Technological - 66.7 188
Knowledge and Skills

Compatibility with
Learning Preferences and - 458 292 42
Habits

Compatibility with Other
Resources and Tools | 60.4 167 42

Compatibility with |
Operating Systems 625 125 63
Compatibility with |
Devices 64.6 167 42
0 25 50 75 100

Figure64: Compatibility

Figure65s hows t hat the feedback regarbddkwith t he c
participantso6 existing technol ogical kKknowl
positive reception. A significant majority, 66.7% (n=32), strongly agreed, while 1889} (

somewhat agreed, resulting in a combined agreement of 85.5%. These findingsesluggest
thattheeb ook was highly compatible with userso

and accessible learning experience.
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5.1 Technological Compatibility of Alif Ba’a E-Book with Existing Skills
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Figure65: Technological Compatibility of the-Book

The responses regarding oo ke xatl @ gtn etdo ww ht ihc Ir
learning preferences and habits indidaaelargely positive perception, as shown in Figure

66. A significant proportion, 45.8% (n=22), strongly agreed, while 29.2% (n=14) somewhat
agreed, resulting in a combined agreement of 75%. A smaigportion, 4.2% (n=2),

somewhat disagreed, while 6.3% (n=3) selectikd d o n 60t indikating vminimal
uncertainty. These findings suggesthatthe o o ok 6 s appr suitedtto theas we

preferences and habits of most participants, with minimal disagreement or doubt expressed.

5.2 Alignment of Alif Ba'a E-Book with Learning Preferences and Habits
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Figure66: Alignment of the EBook with Learning Preferences
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The responses r eg a rbdok cogplemented adthbreesolirces dnd Badsd a
for learning Arabic indicated a strong positive perception, as shown in lEguiemajority,

60.4% (n=29), strongly agreed, while 16.7% (n=8) somewhat agreed, resulting in a combined
agreement of 77.1%. A smallgroportion, 4.2% (n=2), somewhat disagreed, while an equal
percentage selectétl d o n @, trefldctimgminimal disagreement or uncertainty. These
findings suggestthat the ebookwas widely viewed as a W#able supplementary tool for

Arabic learning resources.

5.3 Alif Ba'a E-book Complements Resources and Tools for Learning Arabic
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Figure67: The Ebook Complements Resources and Tools

Figure68s hows t hat the responses r egaboakwithg t he
participant sd o pdahighty positye pergeptiore Anssibstargidl magoaty,
62.5% (n=30), strongly agreed, while 12.5% (n=6) somewhat agreed, resulting in a combined
agreement of 75%. A smallproportion, 6.3% (n=3), somewhat disagreed, and 4.2% (n=2)
selectedfl d o n @tindigating minimal disagreement or uncertainty. These findings
suggestdthat the ebookwas highly compatible with diverse operating systems, providing

a seamless user experience for most participants.
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5.4 Compatibility of Alif Ba'a E-Book with Operating Systems
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Figure68. Compatibility of EBook with Operating Systems

Figure69s ummar i ses participantsd evaluations r
e-book with their devices. The data indichi@ strong positive reception, with 64.6% of
respondents (n=31) expressing strong agreement and an additional 16.7% (n=8) indicating
somewhat of an agreement. This resdiih a total agreement rate of 75.6%. A small segment

of participants, specifically 4.2% (n=2), somewhat disagreed with the compatibtiéy.

findings indicatd that most users found thebeok highly canpatible with their devices,
showing minimal usability barriers. Notably, 95.1% of respondents either agreed or remained

neutral

5.5 Compatibility of Alif Ba’a E-Book with Participants’ Operating Systems
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Figure69: Compatibility ofthe EBo ok wi t h Partici pantsé Operati
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The feedback regarding overall sat theok,act i on
as shown in Figur&0, demonstra a predominantly positive sentiment. A significant

majority of participants, 60.4% (n=29), expressed strong agreement with their satisfaction,
while 20.8% (n=10) somewhat agreed, leading to a combined agreement rate of 91.2%. A
small portion, 2.1% (n=1),aenewhat disagreed and strongly disagreed. These findings
highlighted the effectiveness of the-leo o k 6 s ¢ o mp at idixatihgi thayit f eat u
performed well across various user devices and technological environments. The
accompanying chart visually reinforces the prevalence of positive responses, showcasing the

high level of user satisfaction regarding this aspect of-thaod.

5.6 Overall, Satisfied with Compatibility of Alif Ba’a E-book.

Strongly disagree

Somewhat disagree

Somewhat agree

20.8

Strongly agree

Figure70: Satisfaction with Compatibility ahe E-book

6.716Medi a Ri chness -hook t he Al i f Bada E

The media richness aboaklshowsstrengpoditive tfeledbackl asi f Ba
shown in Figure7l. Participants praised the effectiveness of the visual/audio aids in
enriching the learning experience. The design was noted for its visual appeal, user
friendliness, and appropriateness for leard@reficiency levels. Additionally, the high

audio quality and interactive elements contributed to an engaging environment, although a

few expressed mixed opinions. Overall, the diverse media elements were seen as a key
strength, resulting in high user sh#iction and demonstrating théeolkis effectiveness in
supporting Arabic language acquisition
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Media Richness in Alif Ba'a e-book

Strongly agree Somewhat agree Somewhal disagree M Strongly disagree M | don't know

Visual and Audio Aids | 62.5 146 6.3 I 21
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Figure71: Media Richness in the-Book

Figure72 shows that the responses regarding the media richnessuaf/audioaids in the

Al i f -lidakGallectsl strong positive feedback. A significant majority, 62.5% (n=30),
strongly agreed, while 14.6% (n=7) somewhat agreed, resulting in a combined agreement of
77.1%. A smaller proportion, 6.3% (n=3), somewhat disagreed, and 2.1% (n=1) sélected

d o n 6 t o, ikdicading minimal disagreement or uncertainty. These findings segijkat

thevisual/audiocomponents of the-lBook significantly enhaced learning experience

6.1 Media Richness in Alif Ba’a E-Book: Visual And Audio Aids
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Figure72: Media Richness in the-Book: Visual and Audio Aids
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The feedback

the Arabic alphabet (see Figui®) indicatal a predominantly positive perception. A

regarding

t he

v i $apkfor pracismeg a | of

significant proportion, 45.8% (n=22), strongly agreed, while 27.1% (n=13) somewhat

agreed, resulting in a combined agreement of 72.9%. A snmatbortion, 4.2% (n=2),

somewhat disagreed, 2.1% (n=1) strongly disagreed, and 6.3% (n=3) sdiectedl o n 6 t

knowo, reflecting some uncertainty or disagreement. These findings seddgleat most

participants found the-e ook 6 s vi sual medi a appealing an
process.
6.2 Visual Appeal of Media In Alif Ba'a E-Book For Practicing The Arabic Alphabet
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Figure73: Visual Appeal of Media in the-Book
The responsesontheuder i end | i nes s -book interface revedatlia hotalllya 6 a e

positive reception among participants, as shown in Figdré significant majority, 52.1%

(n=25), strongly agreed that the interface was-tremmdly, while 20.8% (n=10) somewhat

agreed, resulting in a total agreement rate of 85.4%. Conversely, a smaller group, 4.2% (n=2),

somewhat disagreed, and 8.3% (n=4) ehd

d on 6d indicatirgwminimal

dissatisfaction or uncertainty. These findings undersctivat theeb o o k 6 s |

nt er f ac

well-received, emphasising its role in providing an accessible and effective learning

experience.



6.3 Alif Ba'a E-book Interface is User-Friendly
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Figure74: The Ebook Interface

Figure75 shows that the responses regarding the usefulness of the audio quality in the Alif
B a 0 -#dookereflecéd a largely positive sentiment. A majority, 54.2% (n=26), strongly
agreed, while 20.8% (n=10) somewhat agreed, resulting in a combined agreement of 75.0%.
A smaller proportion, 10.4% (n=5), somewhat disagreed, indicating some dissatisfaction.
These findingsuggestdthat the audio quality was a significant and useful feature for most

participants, with minimal negative feedback.

6.4 Usefulness of Audio Quality in Alif Ba'a E-Book
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Figure75: Usefulness of Audio Quality
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Figure76s hows t hat the feedback on the -oki mat.i

reveakd a predominantly positive sentiment. A significgotoportion, 43.8% (n=21),

strongly agreed with its effectiveness, while 22.9% (n=11) somewhat agreed, resulting in an

overall agreement rate of 68.0%. However, a smaller group of participants expressed some

reservations, with 10.4% (n=5) somewhat disagreaimdj 8.3% (n=4) selectini donot
knowo, indicating either uncertainty or minor dissatisfaction. These findinggestdthat,
although the majority found the animation and GIF quality beneficial for practising the

Arabic alphabet, there remaida minority with mixed opinions about its effectiveness.

6.5 Usefulness of GIF Quality in Alif Ba’a E-Book
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Figure76: Usefulness of GIF Quality

The responses to the statemdiith e medi a 1 n -bdok were &mgaging aBdr 6 a
interactived, reveakd a strong consensus among participants (see F®Qré significant
majority, 58.3% (n=28), strongly agreed, while 14.6% (n=7) somewhat agreed, leading to a
overall agreement level of 73.0%. Conversely, 12.5% (n=6) somewhat disagreed. These
cumulative percentages indicdtea pr edomi nant | vy positive

interactive and engaging attributes.
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6.6 Media in Alif Ba’a E-book are Engaging and Interactive.
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Figure77: Media are Engaging and Interactive

These findings impéd that the media components of thdaok were largely viewed as
effective in enhancing the learning experience, with only a small segment expressing any
reservations. The overwhelmingly positive feedback highlights theoeo k 6 s s ucce s

actively utilising interactivity to engage its users.

The responses regarding the di v-bookshotega and v
generally positive perception, as shown in Figi8eA significant proportion, 47.9% (n=23),

strongly agreed, while 22.9% (n=11) somewhat agreed, resulting in a combined agreement

of 70.8%. A smaller portion, 8.3% (n=4), somewhat disagreed, while 2.1% (n=1) strongly
disagreed and 4.2% (n=2) selectdld d o n 60f refl&cting wome disagreement or
uncertainty. These findings suggasthat while most participants viewed the media in the

e-book as diverse and varied, a small group expressed doubtseoinditbpinions.
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6.7 Diversity and Variety of Media In Alif Ba’a E-Book
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Figure78: Diversity of Media

Figure79s hows that the responses regarding the
book to the Arabic language level refledta positive sentiment. A significant proportion,

47.9% (n=23), strongly agreed, while 29.2% (n=14) somewhat agreed, resulting in a
combined agreement of 77.1%. A smalbeoportion, 6.3% (n=3), somewhat disagreed,

while 2.1% (n=1) selectedl d o n @ trefldctimgminimal disagreement or uncertainty.

These findings suggestthat most participants found the media in tHeoek to be well

aligned with their Arabic language learning level, with only minor disagreement or
ambiguity.

6.8 Relevance of Media in Alif Ba’a E-Book to Arabic Language Level
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Figure79: Relevance of Media in the-Book to Arabic Language Level
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The responses regarding overall sat-boekfacti o
as shown in Figur&0, indicatel strong positive feedback. Half of the participants, 50.0%

(n=24), strongly agreed, while 31.3% (n=15) somewhat agreed, resulting in a combined
agreement of 81.3%. A very small proportion, 2.1% (n=1) each, somewhat disagreed or
strongly disagreed, refleaty minimal dissatisfaction. These findings highlgghthat the

media richness of thel@ok was a key strength and highly appatd by most participants.

6.9 Overall Satisfaction with Media Richness in Alif Ba’a E-Book
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Somewhat agree
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Figure80: Overall Satisfaction with Media Richness

6.7.1.7T h e Al i -boolBraedaativiti

The analysis of parti c tbpok shovedh posittvdrespoksetmn t he
its interactive features. Figud shows that most students found the activities engaging and
effective, contributing significantly to their understanding of the Arabic alphabet. While the
APracticeo section received f a wasadrsante! e re

uncertainty. Overall, the -Book's interactivity was successful in enhancing the user
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experience and facilitating language acquisition, despite mixed feedback

E-book Interactivity

Strongly agree Somewhat agree Somewhat disagree [l Strongly disagree W | don't know

Practice Section
Effectiveness [ 50 271 ES
Produce Section
Effectiveness | 37.5 271 42 -
Enjoyability of Activities 56.3 16.7 6.3 l 42

Engaging Nature of |
Activities 56.3 25 21

Figure81: The Ebook Interactivity

The feedback concerning the interactive activities imfPracticés ect i on of t he /
e-book revead a predominantly positive responsiigure 82 shows that &lf of the

participants (50.0%, n=24) strongly agreed that these activities effectively aided their
learning of the Arabic alphabet, while 27.1% (n=13) somewhat agreed, resulting in a
combined agreement rate of 85.4%. A small percentage, 2.1% (n=1), sanuksdgreed,

and 6.3% (n=3) chos@# d o n ® tindidatm@ Mminimal disagreement or @ntainty. The

cumulative percentage data demonstratgositivetrend, highlighting the broad acceptance

of interactive activities as effective learning tools. The overwhelmingly positive response
emphasiseé the eb oo k 6 s effectiveness i n providing
designed to support learning the Arabic alphabet, reflecting its usability and alignment with

educational goals.
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7.1 Effectiveness of Interactive Activities in 'Practice’ Section
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Figure82 Ef fectiveness of Interactive Activitie

The feedback regarding the effectiveness of the interactive activitiesfiRriduce section

of t he AbokfseeBiguddd) indicatal a moderately positive perception overall.
Among participants, 37.5% (n=18) strongly agreed, and 27.1% (n=13) somewhat agreed,
leading to a total agreement rate of 71.6%. Conversely, 4.2% (n=2) somewhat disagreed,
while 16.7% (n=8) chos® d o n &, twhidh nevead a significant level of uncertainty

or mixed experiences. These results suggkbiat while the mrity found thefiProduce

section effective for their learning, a notapleportion expressed reservations or could not
form a definitive opinion regarding its utility. This highlights an opportunity to enhance these
activities further to improve clarity and user engagement.

7.2 Effectiveness of Interactive Activities in 'Produce’ Section
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Figure83: Ef fectiveness of I nteractive Activitie
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The responses regarding enj oyi-hogkrefleckdar act i v

predominantly positive perceptip@s shown in Figurég4. A majority, 56.3% (n=27),
strongly agreed, while 16.7% (n=8) somewhat agreed, resulting in a combined agreement of
73.0%. A smaller portion, 6.3% (n=3), somewhat disagreed, 2.1% (n=1) strongly disagreed,
and 4.2% (n=2) selectétl d o n @, indidatmgpseme uncertainty or disagreement. These
findings highlighed that most participants found the interactiwiaties enjoyable and

engaging, withmoreminimal dissatisfaction or ambiguity.

7.3 Enjoyment of Interactive Activities in Alif Ba’a E-Book
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Figure84: Enjoyment of Interactive Activities in the Book
The feedback on the statemdiith e i nt er acti ve ac tbook ware e s

engaging reveakd a predominantly positive perception among participants, as shown in
Figure 85. A notable majority, 56.3% (n=27), expressed strong agreement, while 25.0%
(n=12) somewhat agreed, resulting in a combined agreement rate of 91.3%. <Dmyl a
number 2.1% (n=1), somewhat disagreed, with an equal percentage indicating uncertainty
by selectingil d o n @.tThegemesulis highligat the engaging nature of thebeo o k 6 s
interactive activities, emphasising their contribution to enhanced user engagement and

overal learning experience.
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7.4 Interactive Activities in Alif Ba’a E-Book are Engaging.
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Figure85: Interactive Activities are Engaging

Figure86 shows that the responses regarding overall satisfaction with the interactivity of the
Al i f -li®akéloveda strong positive perception. A majority, 54.2% (n=26), strongly
agreed, while 25.0% (n=12) somewhat agreed, resulting in a combined agreement of 79.2%.
A very small proportion, 2.1% (n=1) each, somewhat disagreed, strongly disagreed, or
selectedil d o n @tindicatng mvinimal dissatisfaction or uncertainty. These findings
highlighted that the interactivity of the-book was a welfeceived feature among most

participants, contributing to its overall effectiveness and appeal.

7.5 Overall Satisfaction with Interactivity of Alif Ba’a E-Book
| don't know

Strongly disagree

Sql_newhal dlsa_graer T

Somewhat agree
25
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Figure86: Overall Satisfaction with Interactivity of theliok
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6.72Teacher sd Data Analysis Results

This section presents an analysis of univer
e-book, a digital resource designed to facilitate the teaching and learning of the Arabic
alphabet. Drawing on survey responses from instructors at variousaiigesat institutions,

the analysis examines key dimensionsofthe@o k 6 s ef f ect i RUERE®OY s, i nc
convenience, compatibility with existing teaching environments, media richness,
interactivity, and overall intentiato use. The goal is torgvide an evaluation of the e

bookds strengths and areas for potential i m
6.721Per cei ved Useful nBawks of the Alif Baba E

The survey responses from university teachers, as shown in Bigureveaéd a broadly
positive evaluat-boonkd®$s wvwhef WAlndssBaiobm feaci |
learning of Arabic alphabet skills. The data indidateat the ebookwas widely regarded as

effective, particularly in foundational language domains.

Perceived Usefulness Of Alif Ba’a E-Book

m Strongly Agree © Somewhat Agree ~ Somewhat disagree ® | don't know

Useful for writing the Arabic
alphabet

Useful for pronunciation

Helped retain the Arabic
alphabet

Improved reading isolated
words

Improved writing isolated
words

Audio content are useful

Examples are helpful

Motivated students

Instant feedback are helpful

Overall usefulness

o

% 25% 50% 75% 100%

Figure87: Perceived Usefulness of theB®ok



A clear majority of respondents (66.7%Strongly Agree that the ebook was useful for

teaching students how to write the Arabic alphabet, while one instructor each (16.7%)
selectediSomewhat Agre@andiiSomewhat Disagre@This distribution suggestia strong

majority in favour oftheeb ook 6 s i nstructional val w8, albe
was even more pronounced in the domains of pronunciation and alphabet retention, where
83.3% of instructordiStrongly Agreé that the ebook aicd in these agas. Only one
respondent, in each case, indicated moderate or mild disagreement or uncertainty,

highlighting an overwhelmingly positive response.

The ebookwas al so credited with enhancing stude
words, with 83.3%iStrongly Agree and 16.7%iSomewhat Agre@ This refleced strong

confidence inthee ook dés i mpact on early reamiong sKki
i mproving studentso abil it weesslightlypmorvervariede i s ol
50% fiStrongly Agree, 33.3%fiISomewhat Agreg and 16.7% responddgdl don @&t know
This spread mght indicate that some instructorschi@servations aboutthebkeo o k 6 s wr i t i

activities or that such skills requd@dditional support.

Audio contenwas another notable strength, as 83/@#ongly Agree with its usefulness,

and only one respondent expressed uncertainty. Features such as examples, motivation, and
instant feedback were also positively received, with most instructors expressing strong
agreement. However, minproportions selectedSomewhat Agre@ iSomewhat Disagrée

orfil d o n @ tindidatm@ seme diversity in individual experiences or teaching contexts.

Overall, the survey results demonstdaéewidemajorityr e gar di ng tbhoeo kAdlsi f
utility, with 83.3% fiStrongly Agreé and the remainddgiSomewhat Agre®on its overall
usefulness. Collectively, these findings contitheeb ook 6 s ef fecti veness
Arabic alphabet instruction, while also highlighting areas, particularly in writing isolated

words, where further developmenigit be warranted.
6.722Ease of Use o-Book he Al i f Baébéa E

Survey responses from university instructors (shown in Fig@&eindicatel a highly
favour abl e as s e s shodd d¢asemffuset wittepositiveiratingsBaardsa all e
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di mensi ons. Most parti ci paweadistuitivedndrfaciliaggl v Agr
usability, whi |l e ot her s i S estuetwddaand gaAagir e e, 0
accessibility. Teachers reported that the instructiwee clear and easy for students to

follow, enhancing the-bookds utility for independent and guided learning. All respondents
AStrongly Agr ee 0 waHogidal ahdhuseiriandlyy degenstratiogh a
consensus on the seamless interaction for both teachers and students

Accessibility was a key strength, with most instructors reporting that students easily accessed
theebook on their devices. A | arge majority
assignments and navigating activities were straightforward. Instruckeosf@und the

examples in the-book helpful, and assigning homework through it was seen as easy,
highlighting the pl adlasscandraibse Idatniegs Tihdse gositivey f o r
ratings showd the eb oo k 6 s ef fecti ven e sogical ibarriersnandi mi s i
integrating smoothly into classroom practice.

Perceived Ease Of Use Of Alif Ba’a E-Book
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students
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Figure88: Perceived Ease of Use of theBBok

Regardingstudent challenge, twihirds of respondenfiStrongly Agreéthat the interactive
activities appropriately challendetudents, while one instructor each sele¢t@dmewhat

AgreedandiiStrongly Disagre® This minor divergence ightreflect variations in classroom
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context or learner ability, indicating a possible area for further investigation or
differentiation. Importantly, all participaniiStrongly Agreéthat, in general, theleookwas

easy for students to use, underscoring its overall accessibility and effectiveness.

Collectively, these results highlight a wide consensus among the university teachers
regardingtheusdrr i endl i ness and pedag-bogk makihgitat i | i t
valuable tool for digital Arabic language instruction.

6.723Conveni ence -Bobk Al i f Bada E

The survey dataasshown in Figure89, reveabda st rong endor sement of
bookés convenience in supporting Arabic al
Most respondents (83.3%)Strongly Agree that the eébook made it easier to integrate
technology into their teaching and that it saved both time and effort, while one participant in

each case indicated uncertainty by selediing don @t know

Convenience of Alif Ba’a E-Book

m Strongly Agree = Somewhat Agree | don't know

mm— _

Saved time and effort 1

Accessible any time and place

Satisfied with overall content

Consistent with teaching
goals/objectives

Suited teaching needs and style

Met expectations for teaching
alphabet
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Figure89: Convenience of the-Book

These results underscdrtheeb ook 6s perceived efficiency ar
instructional practices, making it an attractive tool for educators managing multiple demands
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in the classroom.

When considering accessibility, twoh i r ds of i nstruct orl®woki St r on
was available at any time and plaggtht he r emai nder MS ome \KPtr eSgEr
uncertainty. Overall satisfaction with the contewdss hi g h: 66. 7% AStrong
33. 3% A So me.Bimiaty, AAngjority afiirmed that the-eook aligredwith their

teaching goals and needs. However, a small proportion expressed moderate agreement or
uncertainty, implying occasional mismatches with specific teaching contexts or preferences.
Concerning meeting expectations for teaching the Arabic alph@sgpnses were evenly
split between AStrongly Agreeo and fiSomewha
satisfaction. Taken together, these findings indotétdh e Al i-bfo oBkaddsa seucces s
convenient efficient and adaptable platform for Arabic instruction whieinting to
opportunities for refinement toettermeet the diverse needs and expectations of university
teachersThe strong agreement across most areas indieap®sitive impact of the-lbook

on instructional practice, though moderate ratings and uncertainties higtgiténtial for

improvement
6.724Compati bilityBoakf Al i f Baba E

The survey findings (shown in Figug®) indicatal that university teachers perceivthe

Al i f -Bomlkdas highly compatible with both their technological and pedagogical
environments. A significant majority (83.3%$trongly Agreé that the ebook aligredwell

with their technological skills andas effective in complementing other teaching resources,
while the remaindefiSomewhat Agre highlighting wide satisfaction with its integration

capabilities.

When considering pedagogical fit, 66.7&trongly Agreéthat the ebookwas in line with

their teaching preferences, with the rest staffagmewhat Agre& This balance suggest

the resource accommoddt@ range of instructional approaches amds adaptable to

individual teachingapproachesthereby increasing its practical relevance for diverse
classroomsAl | respondents (100 %Yookiveas compatple with Agr e e
their devices, indicating no technical barriers hindered use. This underscores th@e& 6 s

effective integration into universilgvel Arabic instuction as a usdriendly educational
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tool.

Figure90: Compatibility of the EBook

Compatibility Of Alif Ba'a E-Book

™ Strongly Agree = Somewhat Agree

Compatible with tech
knowledge/skills

In line with teaching preferences

Compatible with device/OS

H
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6.725Medi a Richnes®Bookf Al i f Bada E

The survey results (shown in Figud& revealed that university teachers rated the Alif Ba'a
e-book's media richness highly. Twoh i r ds A Strongly Agreeo that
as visual/audio aids, effectively enhance the learning experience. Only one participant
ASomewhat Agrees, o0 and anobbekdéshwswasal de:
especially ©praised, with 83.3% AStrongly .
Additionally, twot hi r ds AStrongly Agreeo tflieadly, t he 1
reflecting overall satisfaction with its accessibility and navigation.



Media Richness of Alif Ba'a E-Book

= Strongly Agree « Somewhat Agree - | dont know
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Visually appealing and effective

User-friendly interface for students

Audio quality is useful for teaching

Animation quality is useful for teaching

Media engaging, interactive, diverse, high
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Overall, media richness contributed to learning
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Figure91: Media Richness dhe EBook

Audio and animation quality were likewise rated highly, though with minor variation

thirds of instructors fAStrongl weeAspfuldoe 6 t ha
teaching, one respondent AiSomewhat Agreeso
audi o6s wusef ul ne s sdthe Mddia featuresvas robust anu pesldgogicallye w
beneficial, a small minority reported occasionalifations or contextiependent variability

i n PU. Notably, al |l par ti ci p abnotosk 6(s Wls0e%)i af S
engaging, interactive, diverse, and of high quality, and that this media richnesk aid
learning. This unanimous endorsement underscdine importance of weihtegrated

mul ti medi a: -btoln&k 641 infe dreacerirad éa its effeaigeness, meeting

or exceeding teacher expectations for engagement and varied learning needs.
6.7.26l nt eracti vi t-Bookof Al i f Babda E

The survey results (shown in Figu®8) reveaéd unanimous approval among the university
teachers regarding th®oiokterAddtt respypnafentise
that the interactive activities waethighlyn bot h
effective for supporting the acquisition and reinforcement of the Arabic alphabet, and every
respondent AStrongly Agr ee][ d]-bboktepraseedd he ov
central strength of the resource. This consengiidightedthe perceived pedagogical value

of well-designed digital exercises in language learning.
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Participants also universally reported that using the interactive activities was enjoyable,
indicating that the ebook fosteed a positive and motivating learning environment.
Engagementas a critical factor in language acquisition, and the complete agreement among
instructors about the engaging nature of these activitiesestteshe quality and relevance
oftheebookds interactive components and its ef

of both students and teachers in contemporary Arabteuction.

Interactivity of Alif Ba'a E-Book

Practice section effective

Produce section effective

Using interactive activities enjoyable

Interactive activities engaging

Owverall interactive for teaching

0% 25% 50% 75% 100%

Strongly Agree

Figure92: Interactivity ofthe E-Book
6.7.2.7Intentionst o Us e A-Bdok Bada E

The survey results (shown in Figl#8) demonstrate a notably positive orientation among

university teachers towasd he ongoi ng us ebookin Arfabicdangddge f B a
instruction. Twethirds of respondents (66.7%¥ptrongly Agreé and the remaining third

(33.3%) iSomewhat Agreethat they intendd to use ebooks for learning Arabic in the

future, indicating broad acceptance and enthusiasm for digital learning resources. Similarly,

the recommendation rate for thebeok was high, with 83.3% of teacher@Strongly

Agreeinggt hat t hey woul d r e-bookmoroelieatues. meomparisorf, Ba b
one respondent (16.7%$omewhat Agreed This reflecteda strong collective endorsement

of the resourcebs perceived quality and eff
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Finally, perceptions ofthele o o k 6 s v a | wee overwhdiminglycpositivegas five
out of six instructorsgiStrongly Agre@ and onefiSomewhat Agreethat the ebookwas an
assefor Arabic language instruction. Together, these results undedscpasitive intention
not only t o a-baolinfutdrehpeactiéelbut dlso ® advaratesits use to others,

highlighting its recognised value as a teaching tool.

Intention To Use Alif Ba'a E-Book

= Strongly Agree = Somewhat Agree

Intend to use e-books for learning
Arabic

Recommend e-book to others

See value in using e-book for
teaching

Figure93: I ntenti on BowkUse Alif Babda E
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Chapter 7: Discussion
7.1 Introduction

This chapter synthesises findings frahee DBR study evaluatinghe pedagogical and
technol ogi cal e f { am mteractive -dodlsfar elamientady IAFLflearBeesd a

of the Arabic writing systemEmployinga sequential mixethethods design across three

DBR cycles and guided by Passeyds LEF (2011
(Widyantoro, 209) and Bozkur tIEE@ (R@15),Btartegrates deacher and

student qualitative and quantitative data. The chapter revisits the challenges that motivated

Al i f Babdabds devel op me etegtureamrespdnged, amsl evala®@s i t s |
and usability Outcomes are organised and interpreted in relation to each research question
across DBR cycles-urthermore titriangulates empirical results with the literatureadline

Al i f Babads <cont r i bulEliL,candsunderscorésute heed to aligne m w
innovation with pedagogy. ttoncludeswith implications for instructional design, research,

and AFL learning.

7.2Cycle One: RQ1i Challenges Encountered in Teaching the Arabic Writing
System

The first cycle of this DBR study addressed R@&/hat challenges are encountered in
teaching the Arabic writing system®rawing on insights from exploratory focus group
discussions with experienced AFL educators, the analysis yielded two principal and
interconnected theme$echnology Overwhelms Teachers and Studemd©nline Arabic
Alphabet Teaching Issueboth of which illuminate the complex realities of teaching the

Arabic writing system in online contexts.
7.2.1Technology Overwhelms Teachers and Students

This theme highligled the systemic barriers to integrating technology in Arabic writing

instruction, particularly with noihatin scripts. Teachers faced significant challenges during
the suddenshift to online instruction, as noted by Goudarzi et al. (2023), Li (2022), and
Moustakas and Robrade (2022¢achers in focus groups noted that the lack of kinaesthetic

modelling for letter formatiod a critical aspect of mastering Arabic scéipvas disruptive,
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as digital platforms often could not replicate the tactile nature of handwriting practice. This
resulted in reduced instructional fideldg noted by Alfayez (2022) and Back et al. (2021).

In this study, focugjroup teacherat that initial stagreported that the rapid transition, often
with inadequate support, increas#ddentisorientation and hindered their ability to model

and observe correct writing techniques, such as directionality and stroke order (Li, 2022).

Theseobservationsr ei nf orce Swell eros (19 &Bphasises gni t i
avoiding cognitive overload Although literature addresses load reduction through -well
designed digital tools (Mayer, 28)) the current findingsndicatethat generic dearning

platforms are iHlequippedfor Arabic-script demandsechoing concerns raised by Alfayez
(2022).Thetransition thereforeamplified cognitive load foAFL teachers and students and

exposed a gap in AFkpecific digital pedagogyassessment and ptaal implementation.

Teachers described the overwhelming nature of mandatory workshops and training
programmes for online teaching. Although intended to enhance digital literacy, participants
experienced cognitive and temporal overload when workshops were not tailored to their
needs or contexts, as observed by Trust and Whalen (2020). This aligns with critiques of one
sizefits-a | | professional devel opment and contr a
emphasis on us@entred design requiring contexpecific and handson training. The

findings also challengthe TAM, specifically PEOU (Davis, 1989), as technical upskilling
increased perceived effort and, in many cases, eroded pedagogical efficacy, as discussed by
Taherdoost (2018) and Smeda (2017). The absence of Artab&te technical guidance
worsenedanxiety,highlightingthe limits of generic training for teachers working with xion

Latin scripts.

Technical difficultie® unstablenternet connectivity, device incompatibility, and platform
limitationsd were majoibarrierst o ef f ecti ve teaching and | ear
(2022) findings. These issues disrupted synchronous lessons, delayed feedback cycles, and
heightened inequities among students with differential access to technology and
infrastructure, as noted by -Wabil et al. (2006, Doushet al. (2014, Jin (2014),andLai

and Ulhas (2012). Particularly in regions with unreliable infrastire, such barriers

undermined realime correction of letter shaping and other tasks requiring immediate
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feedback.
7.2.20nline Arabic Alphabet Teaching Issues

The digitisation of Arabic writing instruction exposed scegpecific challenges that digital
environments inadequately addregsleachers could not monitor stroke order, direction, or
diacritic placement in real time, leading to fossilised errors. This comdragth the
interactive ebooks proposed by McTigue and Slough (2010), wiediitated acceptals

writing practice. These issuesrisef r om Ar abi cds mo r:letters thanga c a |
form (initial, medial, final) and require spatial adjustmeassdescribed by Wiley and Rapp

(2019). Digital tools lacking scripsensitive handwriting recognition failed to replicate

C

instructorsoé6 diagnostic role for errors suc

Raobs (2003) caution about technological so

This study reaffirms the challenges teachers face in monitoring the pronunciation of Arabic

phonemes, particularly t hose a bTekee mline f r om

environmend limited visibility of mouth movements, suboptimal audio, and asynchronous
communicatiod hindered corrective feedback, as noted by Benaida (2014) a®dbagh
and Hamed (2020).

The current studyindings further highlighed the excessive time demands associated with
providing individualised feedback on writing and pronunciation in online learning
environmentsManual reviewd requiring uploads of handwriting images or screenghots
increased workload, tripling assessment time and undermining efficiencies, as also reported
by Saeli and Rahmati (2023).

Maintaining engagement during online sessions was a concern, as the absence of interactive,
gamified, or collaborative activities in some digital tools fostered disengagement and low
motivation, as noted by Dahlatal.(2024). Evidence shaedthat interactivity, multimedia,

and authentic communication enhance engagement, whereas passiveatgxasks reduce
participation for younger or less motivated learners, as discussed by Yorganci (2022) and
Hwang and Wang (2018For AFL, mavigating unfamiliar iterfaces while learning letter

differentiation increased cognitive load, underscoring the faradetacognitive alignment

17¢



between digital interaction and script mastery
7.3Cycle One: RQ2i Ideal Digital Tools for Teaching the Arabic Writing System

The second research question in Cycle 1 of this DBR study a8kéth a t i's your
digital tool you wish to hauelicittdgpradtiGalaacdh t he
pedagogical aspirations from experienced AFL teachers. Two thesmelentified: Design

Preferences of the -leook (interactivity, realtime feedback, customisability) and
Pedagogical Preferencégeneral suggestions and activity types). The discussion synthesises

these perspectives with relevant literature to interpret their significance and the

di stinctiveness of this studyds findings.

A consistent theme was the centrality of interactivity. Teachers stressed that the tool should
promote active engagement by incorporating interactive writing activities, visual/audio aids,
and performance monitoring. These preferences align with studieshibw multimedia

rich, interactive ebooks enhance engagement and learningséblagh, 2021; Zharet al.,

2020). The importance of interactivity ialso highlighted in thelEEC by Bozkurt and
Bozkaya (2015). Participants noted that interactive writhadst especially those with step
by-step tracing, enhance the acquisition of Arabic script by compensating for the lack of
physical guidance in online settings. This aligns with research demonstrating that digital
handwriting practice with instant feedbaekfectively supports correct letter formation
(Dahlanet al.,2024).

Reattime feedback was another prominent preference. Teachers noted that immediate
correction and guidance, characteristic of F2F instrug€tienhard to replicate onlijevere

vital for Arabic script acquisition. The desire for live annotation tools, instant messaging, and
integrated feedback systems in digital platforms mgdérh e | i t er at ur eds e mp
electronic feedback as a driver of learning efficiency, student satisfaction, and engagement
(El-Seoud et al., 2016; Ross et al., 2018; ghanal., 2020).

Customisability tailoring content and pathways to individual needgasalsoidentified as
critical. Teachers highlighted adaptive featurexluding flexible sequencing, custom

feedback modes, and supplementary resources (e.g., digital worksheets and quizzes). This
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preference correspoadwith research advocating adaptive environments that enable self
direction and accommodate diverse proficiency levels. Flexible learning paths and options
for independent study are especially pertinent in AFL contexts. Bozkurt and Bozkaya (2015)
identify customisation and autonomy, while Passey (2011) similarly supports learner
autonomy and differentiated instruction through the LEF, reinforcing the relevance of

customisability to effective-book design.

Teachers also emphasised varied activity §pgsessing games, mechanical drills, saund
embedded flashcards, and voice recordings with feedback. These preferenecamnsistent
with research on multimedia integration and cognitive load, which swggporaltimodal

input to sustain interest and enhance outcomes (Widyantoro,.2019)
7.3.1Conclusion

The initial DBR project phase found that teaching the Arabic writing system onling face
challenges. Aligning with the literature, findings highligtitthe need for innovative
approaches in Arabic education. Teachers emphatigennportancef digital platforms
that provide reattime, multimodal feedback and handwriting demonstrations. In response,
t he Al i-bbok ®as @&rshaneed before the second cycle, incorporating interactivity,
customisation, and instant feedback, with a focus on user experi@ececlassroom
replication. Its implementation informetie analysis oRQs 36, particulaty regarding

learner engagement, differentiated instruction, and language acquisition outcomes.
7.4Cycle Two: RQ3TAFL Teachersdé PerceptBoakns of t he

This section discusses the findings from Cycle 2 of the DBR, with a specific focus on RQ3:

AWh a t are AFL teacher s6 p e rboakpottaachrnhe Arabfc usi n
writing system® The data obtained from individual sestructured interviews with AFL
teachersvere interpreted through the lens of the TAM (Davis, 1989; Dauvis et al., 1989) and
situated within the broader body of literature concerning the adoption of digital tools in
language education. The analysis is organised under Thema t.fileer s Bl , whi ch
PU and PEOU.
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741Teachersdé6 Behaviour al Il ntentions

A prominent theme to emer ge wamoktlaegalgduer s o E
to its PU for beginner and autonomous learners and its ease of use, intuitive interface, and
multimedia features. This matahel s ai 0 s (2012) definition of
willingness to use information technologies in the future andedigni t h t he TAMOG6 s
constructs: PU and PEOU (Davis, 1989). Thes

of t he Aobok, incrdasing their etention to integrétato teaching.
7.4.1.1Perceived Usefulness

Teachers highlighted thelmolds effectiveness for Arabic alphabet instruction, particularly
through its multimedia elements, which, as noted by Alhammad and Ku (2016), enhance
clarity in phonetics particularly for unfamiliar soundsThis aligned withTrigui et ald s

(2012) findings on improved comprehension and retention in language lednnaalglition,

interactive exercises like dramddrop lettermatchingand minimalpair were praised for
promoting autonomous practice, al)clgmthanhg wi t
interactive features improve script acquisitidrhese observations suggasthat the e
book6s dedsithgffectigelteiadning strategies and curricular goals. Participant 4
noted its coseffectiveness compared to traditional textbooks, suppottia AM6 s | de a
thatPU drives Bl(Davis et al., 1989).

However, contradictions emerged in writing instruction. While tracing exercises with instant
feedback were praised, teachers noted limits in simulating connected word dveting
recognised difficulty for beginners (P5 and P6). Thiseddoe i gui et al . 6s (20
e-bookDprivileging discrete skills over contextualised application, revealing misalignment

with the cognitive demands of Arabic cursive script. This partial realisation bfghlighted

a design constraint addressed before Cycle 3.tatirons were also reported in reghe

moni toring and feedback. Participant 5 note
online sessions, mirroring Alhammad (2017), who argued that the absence of tactile feedback

and reaftime interaction canreduce the effectiveness of digital tools idearning.

Accordingly, an interactive traceable exercise was included in each unit before Cycle 3.
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7.4.1.2Perceived Ease of Use

Evaluations of ease of uae=centred on interface design and technical functionality. Positive
feedback highlighted the intuitive organisation of the table of contents and theedtiah

layout, with several teachers drawing parallels to the structure of a traditional textbook (P2),
which corresponed wi t h  Bozkurt and Bozkayads (2015)
interface design. Features such as bookmarking andtalotey were appreciated for
supporting lesson customisation, mirroring the findings blafamadand Ku (2016) and
Kamarulzaman and Shaari (2015) that customisable digital tools enhance instructional
flexibility. Additionally, participants described theb®ok as usefriendly and accessible,

noting it did not require additional technical skills (Pdgnsistent wittheT AMG6 s constru
of PEOU (Davis, 1989). The clarity and organisation of the@o k 6 s | ayout wer e
noted, with P2 remarking on the ease of locating specific letters due to Hstwetured

design, in line with Lai and Ulha&012), who found that intuitive navigation encourages

acceptance of-arning tools.

However, barriers to PEOU included technical issues with giagorm compatibility, such

as GIF animations lagging on tablets and writing exercises freezing on older laptops. These
challenges refleed Boudhi ef et al . 0s (2014) ar gumen
performance undermining the adoption ebaoks in classrooms with varying resources.
Concerns were also raised regarding the complexity of advanced features, with time
constrained teachers fimg it challenging to master functions like expogtimotes or
assigning quizzes. Such observations accor
technical complexity can significantly reduce PEOU, especially where professional
development is limited. These challenges were addressed in the final stagwoai

development before Cycle 3.
7.4.2Conclusion

Findings from Cycle 2 demonstrdte hat AFL teachersdé6 Bl to ado
e-bookwas shaped by the interplay of its pedagogical value (PU) and operational practicality
(PEOU), as articulated in the TAM (Davis, 1989). T e ok 6 s mul ti medi a

intuitive interface, and curricular alignment were key strengths, enhancing usefulness.
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However, crosgplatform compatibility issues and the absence of-ties feedback
constrained ease of use, highlighting tensions between innovation and practical demands.
These findings informed refinements before Cycle 3, reinforcing the necessitgrahgli

digital tools with instructional requirementBhe study emphasised the importance of user
experience design and the need for further researchbmoles for advanced learners,

underliningthe value of feedbae#friven development for effective leangi.

75Cycle2.RQ4iTeachersd Perceptions of Challenges
the AFL Interactive Mobile E-Book

This section addresses R@hat challenges do teachers encounter with the PU and PEOU
of the AFL interactive mobile-book® Drawing on arA of individual interviews with AFL
teachers, the findings shed light on challenges teachers faced when integhbatokg énto

their classrooms. Framed bye TAM (Davis, 1989), which foregrounds PU and PEOU as
pivotal to technology acceptance, these challenge® organised into three principal
themesPedagogical Problem3§echnology ProblemsandMultimedia Probéms each with

specific subthemes.
7.5.1Pedagogical Problems

Pedagogical problems encompassed issues withithe®@ k 6 s cont ent and i ns
t hat affected educational effectiveness. T €
feedback mechanisms, and clarity of activity instructions, each of wiiettly influenced

PU and PEOU in AFL classrooms.

Teachers noted that many language learning activities were overly simplistic, resulting in
low cognitive demand. This diminished deeper engagement and skill development, mirroring
literature indicating that basic digital exercisesddiio sustain motivation or progression
(Dahlan et al., 2024; Zhang et al., 2020), and alignith cognitive load theory (Sweller,
1988) where tasks below an optimal challenge do not elicit the mental effort required for

meaningful learning outcomes (Sweller, 1988).

In line with Bozkurt and Bozkaya (2015), who argue that meaningful;goatted tasks

enhance PU, teachers found thattiee o k 6 s cont ent | acked -t hemat
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rich examples, whichvere fundamental for retention. This conteabwith best practices
advocating for coherent, wedtructured content (Alsofyani, 2019; Bozkurt & Bozkaya,

2015; Korat & Falk, 2017). Althoughtheleo o k 6s st ructure foll owed
APracticedo and AProduct i goarbdifferemtatedelesarnidgiod n ot
higherorder cognitive skills, suggesting a need for varying difficulty levels to address

diverse |l earnersod® needs.

The absence of instant, formative feedback in exereige&lentified as a pressing concern.

Teachers emphasiseldat realtime, automated responsesre vital for fostering learner

autonomy and selforrection a point echoed in the literature on interactiviearning(El-

Seoud et al., 2016; Rutz & Ehrlich, 2016). Without timely feedback, persistent errors might
gouncorrectedand students might feel unsu.plpiorted,
deficiency negatively affected both PEOU

i ncreased, reducing ease of us e, whil e st
diminished contrary to the importance of feedback ingeljulated learning (Smeda, 2017;

Trigui et al., 2012; Zhang et al., 2020).

Freguent inconsistencies and ambiguities in activity instructions directly impacted PEOU.
Unclear guidance increased cognitive load and caused frustration, reflecting Sweller (1988)
andal i gning with Bozkurt and Bozkayab6s (2015
clarity and user autonomggimilarly, the absence of standardised instructional scaffolding

was inconsistent with Hong and Yu (2018), who recommend clear task structuring to prevent
disengagementhe lack of onboarding materials or eu manual compounded these issues,
especially for novice users, who encountered heightened usability issues, which aligned with
Hong and Yu (2018)Thus, enhancing instructional scaffolding through more explicit

guidance and user suppuras vital for improving PEOU.

In response to thespedagogicalchallenged overly simplistic activities, absence of
thematic vocabulary, insufficient feedback, and unclear instruétitims ebook was refined
before Cycle 3. The refinement phase increased cognitive demand, introduced varied
difficulty levels, and orgased vocabulary thematically. Reahe feedback and

standardised instructional scaffolding, including a user guide, were implemented. These
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modifications were informed by teacher feedback and best practices, ensuring systematic

attention to the issues impacting PU and PEOU
7.5.2Technology Problems

Beyond pedagogical challenges, teachers reported technical issues withtheé&k 6 s des i ¢
and functionality, including problems with its interface amdlerlyingplatform, with sub
themes emerging around interface design, accessibility, and system relidbiise issues

disrupted classroom implementation, thereby reducing PEOU and indirectly diminishing PU.

Teachers acknowledged thébeo o k 6 s i n t “rienfilaanc accassiblecorsestent

with the TAM construct of PEOU. This matchRy S et al . (2009), who
design as reducing cognitive loathd enhancing usability in-tlook adoption However,

technical barriers challenged perceived reliability, a factor associated with reduced user
satisfaction (Alhammad, 2017). While clarity of the interface was praised, functional
limitations were reported, exposing the gap between design intemtimhuser experiences

in educational technology toaofslishat & Islam, 2015).

Languagerelated challenges were central to critiques of theceo k 6 &ngliBhbased

instructions lackedufficient detail, causing confusiofor learnerswhich echod Chous

(2015) observation thatlear and culturally appropriate instructiongere necessary in
multilingual environments. The absence of explicit guidantethe eb o o k 6 s desig
contradicted best practices in educational technology, which recommend scaffolding through
contextualised prompts (Alsofyani, 2019jmilarly, the speed of muitiedia elements was
problematiccapi d demonstrations hindered comprehe

emphasis on pacing in multimedia learning.

Some activities were insufficiently adapted to Arabic linguistic norms, limiting their
educational value, consistent with research on the necessity of culturally and linguistically

responsive design in educationadl09 echnol ogi

A central issue was the use of faftright interactive formatsuch as crossword puzzles and
Hangmani ncompati bl e wtolefthorthAgraphy.iSach mconsistenties may

foster cognitive dissonance, contradicting T AM6 s emphasi s on usabil
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(Davis, 1989). This critique correspaato Widyantoro (209), who suggestd misaligned

content diminishes user engagement and perceived relevance.

Certain noressential features, such as phttking capabilities, were described as
impractical and detrimental to PEOU, without pedagogical benefit, in contradictie to
TAMO66s advocacy f or-drivwen designnDavisy £989). The diterptures e
cautiored that extraneous functionalitie®uld overwhelm users (Alhammad, 2017; Nishat

& | sl am, 2015) , emphasising the i mportance

and instructional needs.
7.5.3E-book Multimedia Problems

Multimedia challenges involved audigsual limitations and inadequate interactive media
integration, impacting both PU and PEC&ubthemes includethe absence @udicbased
activities, offline access constraints, and inconsistent multimedia quality. These factors

undermined expected learning gains (PU) and user convenience (PEOU).

The absence of integrated audio pronunciation exercises was a significant limitation; auditory

i nput is critical to |l anguage acquisition,
its omission reduced PU. The limited multimodal experience abntra t ed M&)y er 0 s
Cognitive Theory of Multimedia Learning; Erradi et al. (2012) and Trigui et al. (2012)
showed that audio integration strengthens sadisyimbol connections and pronunciation.
Audio features like clickable sound icons and listening gszzouldhaveimproved ease of

use for independent study and akgietter with AFL pedagogy, increasing PU.

Reliance on arinternet connection limited functionality in unreliable contexts, reducing
PEOU and PU by undermining consistent pract
was supported by findings that offline capability is a key determinant of adoptiefhgi

et al., 2019; Doush et al., 2014) and that rrlltitform supportwas critical (Bozkurt &

Bozkaya, 2015). Ensuring downloadable, synchronised content would enhance PU and
PEOU through equitable access.

Feedback on multimedia quality was mix&dhile letterwriting animations were praised,

the lack of interactivity and user control reduced PEOU, contrary teceséred design
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principles (Possatti et al., 2018). Poor integration of multimedia with the curriculum risked
cognitive overload or confusion (Bozkurt & Bozkaya, 2015; Mayer5208FL multimedia

needs, such as differentiating letter names and sounds, remained unmet. Effective
implementation requick high-quality, usercontrolled, and pedagogically integrated
multimedia (Benaida, 2014; Bozkurt & Bozkaya, 2015).

7.5.4Conclusion

Cycle 2 revealed challenges in pedagogy, t
perceptions of the AFL interactive-bmok. Simplistic activities, unclear instructions,
insufficient feedback, technical inconsistencies, and limited multimedia ittagra
diminished its value. Consequently, activities were redesigned to meet higher cognitive
demands, feedback was enhanced, instructions were standardised, technical reliability was
improved, and multimedia featufesncluding audio and offline accessvere integrated.

These enhancements strengthened theok, better aligning it with pedagogical and

technological needs for more effective and equitable language learning.
7.6Cycle Two: RQ5TAFL Studentsd PerceptBookns of the

Thi s section critically examines Abedk st ud:
intervention for learning the Arabic writing system, focusing on key findings from Cycle 2

and addressing RQ%What are the perceptions of AFL students regarding the use of the

AFL interactive ebook for learning the Arabic writing systetiPhe analysisvas grounded

in the TAM (Davis, 1989), which providkt he t heor et i cal l ens for
responses in PU, PEOU, and BI. The discussion is structured aroundaiwdhemed

General PerceptionandSt u d e & eashdrol®h down into relevant stiiemes.
7.6.1General Perceptions

Students reported positive perceptions of the@o k 6 s compati bil ity wi
highlighting its convenience, accessibility and smooth performance. These findingslalign

with MALL literature on onthe-go learning afforded by mobile technology (Alhammad,

2017; Rao, 2003; Zhang, Almeraj, & Alhamma®)20). PDF conversion and offline access

further enhanced&ngagement, reflecting universal design for learning principlegitahi
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et al ., 2019; Boudhi ef et al ., 201 4; Bozku
compatibility corresporedlwi t h Roger sé Diffusion of [l nnovs:
that compatibility enhanced PU and BI, supportiflgpek acceptance.

However, several students reported usability problems on smaller scraiéfrulty with

precise touchscreen input during writing exerasesntrasting with earlier research that

found minimal mobile issues or assumed seamless interactivity (Alhammad, R4,/

2003; Yaya, 2015). This discrepancy edhdéishat and Islam (2015) and Dalton (2014),

who advocatd for devicespecific adaptations. Thus, although thdé e o k 6 s mobi |
compatibility suppaed its PU, technical limitations on some devices indida@&eed for

refinement to meet | earnersdé6 ergonomic and

Students favourably evaluated the interactive quizzes for practice alagsetisment, seeing

them as effective reinforcers that proddenmediate feedbaék consistent with literature

on motivational and retention benefits idearning environmentsE(-Seoud et al., 2016

Rossetal., 2018 The qui zzes 6 al i gobjecsvastandwamified feAtirds c o u r
enhanced appeal anBU, corresponding to tastechnology fit (Pilco, 2017) and
gamification strategies in language learning (Karakog, 2021; Yiocgé , 2022) .
engagement refleetl constructivist approaches where interactivity and timely feedback
underpimedknowledge construction (Ellersh&wOudshoorn2007; Sirkia & Sorva, 2035

showing congruence between pedagogical theory and technological implementation.

However, students criticised quiz repetitiveness and the absence of adaptive difficulty for

di ffering proficiencies, ecbuzfonmgtsnagreduagn és (
long-term engagement and highlighting the tension between standardised design and
personalised learning (Alhammad, 201¥oreover, @casional technical faufisdelayed
submissions and session timedutser e al so noted, supporting
(2018)pointthat multimedia benefitsdepesdo n  r el i ab | eo p ptal(2822)i on. ¢
similarly distinguisied theoretical from functional interactivity, arguing for strong

integration of text, images, and animations to minimise cognitive overload.
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762St udent s6 Behaviour al Il ntenti on
7.6.2.1Perceived Usefulness

Students regarded the interactivbaok as a valuable tool for learning the Arabic writing

system, citing improvements in pronunciation, writing, and reading skills. This resonated
with Davisds (1989) definition iotédadedtionand e c
(Letchumanan & Tarmizi, 2at Salloum & Shaalan, 2@). The eb o o kndlttmedia

elements (animated demonstrations and audiovisual gwiaggs)highly valued andligned

wi t h Ma ySpmuliinsedid |€atifig theory and media richness (BafdB012; Wu &

Chen, 2018), supporting comprehension and engagement. Students appreciated the structured
lesson progression mirroring thHeresentation, Practice and Product{®PB Approach
(Widyantoro, 209); interactive writing exercises, quizzes and revision tools complemented

this sequencing, enabling splaced study and explainingthdbeo o k 6 s posi ti ve e

as an effective supplement.
7.6.2.2Perceived Ease of Use

Students reported high PEOU, characterising thmak as intuitive and usériendly,

consistent with Davis (1989) and studies stressing usability in technology adoption
(Letchumanan & Tarmizi, 23 Mizher & Alwreikat, 2023; Nazari & Abdekhoda, 2021).
Theebookb6s <cl ear | ayout a nldad and usahjity prin@ples e c h o «
(Tovstiadi et al., 2018). Features such as the interactive table of contents, search, text
highlighting, and notgaking enabled students to locate information and stffisiently. In

addition, reliablecrossdevice performance supported optimisation and matched findings on
system reliability (Alshaya & Oyaid, 2017; Lai & Ulhas, 2012). The design met expectations

and promoted autonomous, seifected learning.

However, technical issués login errors, slow multimedia loading, and unresponsive touch
gesture® occurred. These findings edmthose of Venkatesh and Davis (2000) and Smeda
(2017), who emphasidehattechnicalinfrastructure and compatibilityere critical to user
experienceSuch issues mirrored broader concerns in the literature about barriers to e

learning adoption (Alhammad, 201%W, t h st udent sdé frustration
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that combining simplicity with functionality is difficult. In line witthe TAM, technical
difficulties could undermine confidence aridad to discontinuation aise (Davis, 1989).
Addressing therwould becrucial tomaintainingthe high easef use perceptiothatstudents

reported.
7.6.3Conclusion

AFL students viewed thelgook positively for its convenien@dmultimedia featuresand

intuitive interface. Its alignment with th€AM and MALL literature underscoré the
importance of PU and PEOU the context oftechnology acceptance (Davis, 1989; Jin,
2014). However, usability problems on small screens, repetitive quizzes and glitches revealed
areas needing improvement, echoing Dalton (2014) and Alhammad (2017), and calling for
adaptive, learnecentred design. khough it fostered autonomy and eggaent, technical

and ergonomic limitations curtailed its impact on handwriting and pronunciation.

The subsequent section addresses how student feedback informed refinementbtmkhe e

prototype to better align with user expectations and pedagogical needs.
7.7 Cycle Two: RQ671 Student Challenges in Using the AFL Interactive EBook

This section addresses R@®Vhat challenges do students face regarding the PU and PEOU
of the AFL interactive mobile-book® The analysis is centreah Cycle 2 findings from
focus group discussions with AFL students and is organised into primary themes:
Pedagogical Problemdechnology Problems&ndE-book Multimedia Problemsvith their
respective suithemes. In the following discussion, these findings are examined in relation

to existing theories and research in educational technology and language learning.
7.7.1Pedagogical Problems

A central challenge reported by students concerned the clarity and consistency of activity
instructions. This finding resonated with research, as Bozkurt and Bozkaya (2015)
emphasised the criticality of content and instructional clarity in evaluatincaatites e

books. Similarly, the significance of clear, concise instructions for PEOU was mirrored in

the arguments of T#\gif et al. (2016) and Alhammad and Ku (2016hese pedagogical
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issues reflected a gap between tHe @ o k 6 s -canteec goalseand its actual execution
Constructivist and learnarentred design principles (Alhammad & Ku, 2016) emphasised
well-defined tasks to support student autonomy. The PPP approach sddgiggspractice
activities requird strong scaffolding and stdpy-step guidance (Widyantoro, 28)1 Student

confusion during practice tasks highlightbéeéinadequacy of the scaffolding provided.
7.7.2Technology Problems

Students reported that interface and navigation isaffestedease of use, particularly due

to unclear terminology and layquti ke t he confusing distinct.i
i Pr o dThe @&sence of onboarding tutorials further compounded the challenge. These
issues aligad with usability principles, where interfaces lacking s®tplanation requik

more user effort, thereby decreasiig and PEOU (Bozkurt & Bozkaya, 2015; Mizher &
Alwreikat, 2023). Salloum and Shaalan (8plemphasied the necesity of intuitive
navigation, especially for users with varying digital literacy levels. AdditionallyAgif et

al. (2016) and Alhammad and Ku (2016) noted that familiar terminology andtuattured
menus ould reduce confusion. The mismatch betweeoek labels and learner
expectations highlighted a design gap, particularly for Arabic writing tasks (Alhammad,
2017).

Additional interface issues further hindered usability, as students reported that content did
not fit well on their screens, reflecting poor optimisation across device sizes. These issues
directly | owered PEOU, whi ch -Walsi Ic oentg raule.n@ s
emphasis on compatibility and responsiveness as critical external factors for usability. From

a universal design perspective, educational technologies should function effectively across
platforms and support lownd devices (AWabil et al., 2006; Boudhief et al., 2014), and the

ebookds shortcomings here suggested a | ack

Students encountered technical issues when accessing PDF content on mobile devices,
limiting usage to desktops. The ndéking feature occasionally froze, highlighting software
instability. This aliged with Lai and Ulha& (2012)argumentthat device compatibility
enhancd PEOU and PU. The-bBookis inconsistent performance aommon mobile

browsers reduced its perceiveaimpatibility.
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Students faced challenges with Arabic writing input methods, as many lacked Arabic
keyboards and struggled with trackpad tasKss aligned with Al\Wa b i | et al . 0s
emphasis on the importance of designing Arabic learning tools that accommodate device
constraints and input methodhe lack of a buiin Arabic keyboard complicated system

use and decreased PEOU and PU (Hubona & Whisenand, 1995).
7.7.3Multimedia Problems

Student feedback on multimedia elements was mixed. While pronunciation videos and audio
clips were appreciated, the content was often deemed inadequate. Many preferred real people
demonstrating pronunciation over animated illustrations. Additionally, atldrgy issues

made sound blends difficult to distinguish. These findings partially aligned with the literature
on media richness and its role in enhancing PU; studies sadgedkintegrated multimedia

could improve engagement and comprehension-S&dd et al., 2016).However,
dissatisfaction with multimedia features stemiva gap between design intent and user

experience, highlighting a need to improve media richness to enhance PU and PEOU.

Salloum and Shaalan (28)1 indicated that rich mediaoald enhance PU, but poor
implementation nght undermine this effect. When auditsual contentwas unclear or
irrelevant, it diminishd the educational value ofleooks. Some pronunciation videos lacked
clarity, as students notedontrary to literature expectations (Erradi et al., 2012; Trigui et al.,
2012). This highligred a gap between theoretical promise and practical execution,
emphassing the need for higlguality, culturally relevant multimedidike using native
speakers for pronunciatioi€ulturally relevant and pedagogically sound elemeoitsldc

effectively enhance learning outcomes, PU, and PEOU.
7.7.4Colour and Font Selections

Students criticised thelro o k 6 s v i s ual udharsieniguipurplenaod greeng t h e
colour scheme and small, difficttlt-read fonts, which negatively affected user comfort and
satisfaction, echoing interface design reseaBitekurt and Bozkaya (2015) highligat

aesthetic appeal and readability as vital, while Liaw and Huang (2016) demahsiedte

design elements influendaself-efficacy and engagement. Findings showed that poor visual
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coherence and legibility reduced PU and PEOU, with navigation issues undermining
confidencean the systemThese issues aligawith universal design principles emphasising

effectiveness, visual harmony, and cultural appropriatenesd/éhil et al., 2006).
7.7.5Conclusion

Cycle 2 findings revealed several interconnected challenges for students using the AFL
interactive ebook, affecting both PU and PEOU. Unclear instructions, limited scaffolding,
and a lack of orientation hindered engagement; technical issues with navigation, device
compatibility, and input methods disrupted usage. Multimedia elements and visual design
shortcomings further reduced comfort and satisfaction. While theok presented a
promising digital language learning framework, improvements in instruatictarity,
technical performance, and media quality were required to enhance student engagement and

progress.

Before starting the third cycle and collecting data from AFL students and teachers, most

identified challenges were resolved during the refinement phase

7.8Cycle Three:RQ7TAFL Studentsd Perspectives on t he
E-Book

This section discusses the findings from Cycle 3 of the DBR study, which quantitatively
examined AFL studentsd per ceptboakrSgecifaedly,t he r
it addresses RQ7: ATo what extenteetlook t he P
influence AFL studentsdé Bl to adopt i1it?06 Th
the quantitative data analysis: PU, PEOU, BI, convenience, compatibility, media richness,

and interactivity.

Respondents found that thébeok improved their writing and reading skills, aligning with
findings from Letchumanan and Tarmizi (20land Nazari and Abdekhoda (2021) that
linked perceived learning gains to technology adoption. While students generally perceived
the ebook positively, some questioned its letggm effectiveness for retention and
motivation, suggesting its benefits were more evident in immediate skill acquidihan.
resonatd with Huang et al. (2012) and Woody et al. (2010), wdpoted similar results for
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e-books and prinimaterials Neverthelessthe widespread acceptance supgubtthe TAM &
emphasis oPU (Davis, 1989).

Students reported hi gh-boatkidBiendlyitearface, wvicht h t h
facilitated learning by mininsing technical distractions, supporting thaseof useaspect of

the TAM (Davis et al., 1989)The positive perceptions aligned with those_af and Ulhas

(2012) and Mizher and Alwreikat (2023)hichemphassed how usability enhancePU and

adoption. Additionally, Ngafeeson (2011) noted that reducing user effodreasd
engagement and satisfaction. However, some students experienced access or submission
challenges, echoing concerns from Jin (2014) and Smeda (2017) about how interface issues
could impact user perceptions. Theskndings underscoed the importanceof seamless

functionality in maintaining satisfaction and acceptance

Bl, defined by Davis et al. (1989), indicates willingness to adopt technology and predicts use.
For t he Abbok,fstudBrasbirdended to continue using and recommending it,
indicating satisfaction linked to PU and PEOU. This acedwdith research identifying Bl

as a principal determinant of adoption (Jin, 2014; Lawson et al., 2018; Maduku, 2015; Smeda,
2017; Yoo & Roh, 2019). Hsiao and Tang (201:¢
in educational technology, underscoriitg importance fo sustainable languagearning

adoption.

Students valued thelrro ok 6s fl exi bil ity and convenienc:¢
some expressed mixed views on its effectiveness compared to traditional methods. These
findings aligred with research indicating that perceived convenience facilitedearning

adoption, whichwas moderated by technological comfort and prior experience (Alhammad

& Ku, 2016; Chen, 2015Moreover, ase of navigation and usability likewise influenced
acceptance, echoing Jin (2014) and Smeda (2017) on interface desigelffficacy.

Technical issués glitches and navigation problefhsvere obstacles, resonating with Bulur

and Gonal (2020) on reliability and responsiveness. Addressing interface and operational
issueswas pivotal to enhancing satisfaction and intention to addpioks for language

learning.

Compatibility significantly influenced studedtstentions, as theperceived the ook as
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aligning with their technological competencies, curricular structures, and personal learning
goals i n | ines(203DA. Rdbger dhiofokBasdal e gnment wi
environments and preferences boosted PU and PEOU, supporting findings by Jin (2014) and
Lai and Ulhas (2012)These results indicated that seamless integration into established

educational practices facilitat@adoption.

Students recognised that media richness enhanced their learning experiences, valuing audio
guides, visual demonstrations, and interactive animations for pronunciation and letter
formation. These findings aligflwi t h Boz kur t an dooBdesgk aiterad s ( 2 (
which emphasigkclarity, interactivity, and interface quality. While minor criticisms were

noted regarding animation speed and audio cldiky Hwang and Wang (2018) and Ebied

and Rahman (2015), the need for ongoing improvement was évdleang et al. (2020)

confirmed that audiovisual and interactive features in masksted @ooks enhanakuser

experience.

Studentsd percept-bonkoofimher &Adt ifviBtayd aweer e
enjoyed draganddrop tasks, minimapair drills, and feedbae#lriven writing exercises,

which fostered engagement These aligned with Bozkurt anc
meaningful interaction and pedagogically sound desidowever, some found task
instructions unclear, highlighting the need for better scaffolding. The integration of
technological tools and learner preferences imprdv¥ddand PEOU supporting indings

from Jin (2014) and Lai and Ulhas (2012).

7.8.1Conclusion

Cycle 3 findings showed that AF-boolsvaluablee nt s f
and engaging for | earning the Arabic al pha
PEOU, supporting the -k oo k 6 s effectiveness i n enhanc
pronunciation. Features like media richness and interactivity facilitated acceptance, aligning

with the TAM and the work of Lai and Ulhas (2012), Bozkurt and Bozkaya (2015), and

Zhang et al. (2020). While most students were satis$i@hestudents reported issues with

access and task difficulty, as identified by Jin (2014) and Smeda (2017). These results

highlighted the need for refinement to sustain usability and multimedia quality, with Alif
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Baba e x e mp l-drivieryimtagration ifthAd-b edycation.

79Cycle Three:RQ8T AFL Teachersdo Perspectives on t he
E-Book

This section addresses R@H#:0 what extent do PU and PEOU of the AFL interactive e
book i nfl uen cBétoadbpt it®The amllises examines how PU and PEOU
i mpacted teacherso6 intentions, focusing on

richness, interactivity, and adoption intention.

Findings from Cycle 3 indicated that AFL teachers held strong positive perceptions -of the e
bookés usefulness, affirming its role in er
and supporting various | ear neignalxonceptoflPds . Th
as the belief that a system improves performance, and is congruent with Smeda (2017), Liao

et al. (2018), and Pilco (2017), who demonstrated thaiMd®a significant predictor of
teachersdé BI t o ad o pAthamest arndaKu {2016) aalko noteddhle n o | o «
positive effects of multimedia tools on pronunciation and engagement, while Golonka (2014)
emphasised how digital technologies met diverse learning needs aneédwostgivation.

The results also paralleled those of Erradi et al. (2012) and Trigui et al. (2012), who found

that multimedia and interactivity aligned with instructional objectives, enhancing educational
effectiveness, with perceived effectiveness being a key drivetefdmology adoption

(Mizher & Alwreikat, 2023. Collectively, these findings corroborati TAM, confirming

that strong perceptions of usefulness undemghintentions to adopt instructional
technologies.

Teachers gener al |lbpok asatcessibletard erseehdlyi. The iBwatibea e
layout, clear instructions, and minimal technical challenges were highlighted, in line with
Davisodos (1989) Theoserriendlydedign eased Baii€dfor novice users,
allowing teachers to prioritise pedagogy over technical isSuesfindings were supported

by studies establishing the importance of straightforward navigation and minimal cognitive
burden in enhancing PU and BI (Phadung & Dueram@&8;2Salloum & Shaalan, 281
Smeda, 2017). Although some teachers reported minor issuels,as lag in feedback

responseechoing concerns from Alhammad (2017) abehbek performance, refinements
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between Cycles 2 and 3 addressed most usability concerns.

Compatibilitywasidentiiedas a cruci al factor influencing
book, aligning with curriculapbjectives pedagogical strategies, and infrastructure. This
observati on s@2Q9 definitiendf chnpagilality. dndaddition, prior research
highlighted compatibility as central to PU and PEOUheTAM (Chau & Hu, 2001; Jin,

2014; Lai & Ulhas, 2012; Wu & Wang, 2005). A few noted limisealabiliyy for advanced
learner® e c hoi ng Ni shat and | sl amoso tfed@viaibng not i
senti ment was that Al i f Ba6ba compl emented

adoption in Arabic as an AFL program.

Conveniencewas identified as a key advantage, with educators praising tieoeo k 0 s
accessibility across devices for flexible use in classrooms and remote settings. Teachers
highlighted efficient digital access, multimedia integration, and reduced reliance on printed
materials. Thes observations aliglwi t h  Yoon and Kimés (2007)
convenience, supported by Gueval et al. (2015) on portability and usability. YMeTiAM,

this convenience reladéo PU andPEOU, enhancing the intentisrio adopt the o0k, as
demonstrated by empirical studies (Davis et al., 1989; Dillon & Morris, 1996) and usability
research (BakeEveleth & Stone, 2015; Luo et al., 2021; Qazi et al., 2018).

Media richness was widely endorsed, with teachers highly valuing features like audio
pronunciation guides, animated demonstrations, and engaging visuals, which aligned with

the Media Richness Theory (Daftal, 1987) and Mayerds Cogni ti\
Learning (2086), which propose that multimodal resources enhada@®mprehension and

retention The Albook alifelvat @ Boz kurt and Bozkayabd:
interactive ebooks It reflecied research showing that meehiah environmerg enhancd

user engagement and satisfaction (Dahlan et al., 2024).

Teachers favoured the-beo o k 6 s i nteractive features, p e
AProduced sections, which they believed ent
alignedwi t h Bozkur't and B o zbkok designscritefie entpragising f f e ¢
interactivity a ®)dPPPWapdrgaehn Haweverp some (t@€abhérs were

uncertain about the AProduceo section, i ndi
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The integration of U, PEOU, compatibility, convenience, media richness, and interactivity

l ed to a strong Bl -bobkoTealk®rpadinessHoerecéxnmend it Ba 6 a
indicatal positive social validation in the teaching community. These findingsealigith

the TAM, which statd that PU and PEOU jointly determine Bl, supported by empirical
research{Jin, 2014; Liao et al., 2018; Ngafeeson, 2011; Smeda, 2017).

7.9.1Conclusion

The findings from Cycle 3 degshon atdrogptte d hteh atl
e-book was shaped by PU and PEOU, in line with the TAM. Compatibility, convenience,
media richness, and interactivity also played significant roles. Teachers recognised the e
bookodés effectiveness f gmTheietgniioatorecommenadrihg i t s
e-book reflected its perceived value and social validation within the AFL community. They
under scor ed -btohoek 6Asl ipfo tBeanbta #&mbl tha sighthbenefd fdlomc at i o

further refinement for scalability.
7.10Cognitive SUbEl ement s and PasseyOoBookk EF in the Al

This section critically analyses the cognitivesub e ment s at pl ay in the
ebook, explicitly through the | ens of Passe
an interplay between megacognitive, metacognitive, cognitive, san@isocietal elements,

with cognitive engagement specifically stimulated through both internalisation (e.g.,
attention, acquisition) and externalisation (e.g., writing, speaking, drawing, movement, and

task completion) (Passey, 2011). Drawing on rictadadm teachers and students, this
section demonstr atbookldesw dtelse gA | jalémeldssaadh e d t

aligned with LEF6s core pedagogi cal princip
7.10.1Writing as a Cognitive Sub-Element in LEF

Within Passeyods framewor k, writing represe
internal cognitive processes. Teachers recognised that structured, purposeful writing
activities embedded in thelmok directly supported students in moving knowledge from

internal conceptualisation to visible, assessablesskilhe focused digital handwriting

practice, paired with immediate feedback and multimodal prompts, not only enabled efficient
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script mastery but also minimised cognitive overldgdr eci sely refl ecting

on balancing task complexity and learner capacity (Maye5)200

Studenté responses confirmed the alignment with LEF, highlighting writing as the key
activity for cognitive engagement. By forming letters with a stylus or finger, students
externalised their understanding of the Arabic script, activating their perceptual, amator,
memory systems. This multimodal engagement is essential to LEF, which esaphhat
effective learning occurs through interaction across sensory and expressive domains (Passey,
2011).ForArabicts complex script, writing is crucial for corlgtating letter recognition and

production.

Consequently,thekb ook 6 s wr i ting tasks can be viewed
subelements. These activities converted cognitive processes into outputs, reinforcing the
theoretical proposition that externalisation significantly enhandasguage learning
effectiveness (Passey, 201The observed learning outcomes and participant perceptions

strongly corroborated the alignment betweentheeo k 6 s desi gn and LEF i
7.10.2Movement and Interactivity: Externalising Cognition per LEF

Movement and I nteractivity are <critical (.
externali sat i onbook Dpeeationdised ftheseB thidwgh deaglidrop,

matching, and rearrangement activities. Teachers observed these kinaesthesbittisgs

students from passive receivers of information to active constructors of knowledge, directly
aligning with LEFG®Gs -centrediervinonneefits (Ransgyaaplilke ©h, | ec
interactive activities, merging physical manipulation with cognitive challenge, resonated
with LEFO6s principle that l earning 1Is enri
through varied sensory and motor pathways (Passey, ZBdrihermore, memorgames,

crosswords and matching promoted participation, reheasald r ecal | . Studen
response® enjoyment, motivation, persistericéndicated effective externalisation and

engagement within LEF.
7.10.3LEF as the Organising Principle

Teacher and student data demonstrated the u
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framework for digital language learning. Thdbed ok 6s ef fecti veness wa
operationalisation of LEF6s core insight: |
activity is externalised through action and interaction (Passey, 20149, #&achers
appreciated that writing and interactivity facilitated completion, reflection and feedlback
centr al dognitive. dydie6 Students reported that kinaesthetic, multimodal
externalisation not only reinforced knowledge but supported engagameiseHefficacy,

as anticipated by Motetverptheredipmtal reldtionship betweten |
technol ogy design and pedagogy iIs rooted 1in
structure opportunities for internalisation (e.g., focused attention, mental rehearsal) and
externalisation(e.g., writing, moving, speaking, creating) h e Al i -bookBia fisa e

featuresseeks tembod this balance
7.11Chapter 7 Summary

This chapter demonstr at e®okthds aignificanh potertdl in f B a ¢
addressing key challenges in teaching the Arabic writing system to AFL learners. Employing

a DBR methodology, the study refined thebaok through three iterativeycles,
incorporating user feedback to enhance pedagogical alignment and usability. Its effectiveness
depends on balancing PUs and PEOU as outlined by the TAM. Initial findings highlighted
challengesn online Arabic instruction, underscoring the needifderactive, customisable

tools. Teachersand students valued thebeo o k 6 s mu |l t i mdiexibity bute at ur e
reported usability and technical issues. Iterative enhancendentdaptive difficulty,

improved feedback and offline functionalidy increased adoption intentions agthanced

learning outcomesaffirmingthe eb ook 6 s al i gnment with cognit

Passeyds LEF.

The study shows that digital languagarning tools need more than just technical
innovation; they must be useentred and theorgi r i v en . Whi | e-bobkh e Al i
exemplifies how mediaich platforms can transform AFL instruction, ongoing challer@ges

including technical reliability, learner flexibility, and acceds persist. These findings

enhance theory and practice by demonstrating how iterative, resefimched desigrd

guided bythe TAM, LEF, and PPRS can successfullybridge the gap between digi
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innovation and meaningful language learning.
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Chapter 8: Conclusions
8.1 Introduction

This concluding chapter synthsss key findings fronthe researchin developinga digital
pedagogy framewor k f o r-bodkHhesignéd for fAFL Bratdiction.i nt e r
Using DBR methodology, the study developed and evaluated-bwmle through three

iterative cycles to tackle challenges in teaching the Arabic writing systéne @iter the

shift from F2F instruction. As noted by Barab and Squire (208048, iterative approach in

DBR enables researchers to design more effective educational interventions by leveraging
their experiences to enhance learning and teachimgresegach specifically focused on the
difficulties of teaching the Arabic alphabet online, where mastery involves observing the

teacher form each of the 28 consonastene of which serve as short vowels.

The research was guided by four core theore
TAM (1989), the PPP approach (Widyantoro, 201 and BozkurlEECand Bo
(2015). Integrating these frameworks within the DBR methodology constituted a novel

approach to developing and evaluating digital langtegeing tools for AFL.

A sequential mixeanethods design across the three DBR cycles permitted a comprehensive
examinationo f both pedagogi cal and techn-bobkogi cal
This chapter summarises the study context, reports key findings in relation to each research
guestion across théhree iterativecycles, and outlines contributions to knowledge
(theoretical, practical and methodological), limitations affecting scope and generalisability,
and recommendations for practice and future research, conghwitima reflective account

of the researcherods journey and the studyos
8.2 Synopsis of the Study
8.2.1Research Context and Rationale

This research emerged in response to the urgent need for practical digital tools to teach the
Arabic writing system following the global shift to online instruction during @loeid-19

pandemic. The Arabic language presents unique challenges for foreign language learners,
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particularly regarding its writing system, which requires observing the teacher forming each
of the 28 consonants, some of which serve as long vowels. As highlighted in the study, the
transition to digital platforms revealed significant limitations, ingigdhe potential loss of
proficiency in Arabic handwriting as students became overly reliant orcautection
features. Additionally, maintaining academic integrity in online assessments presented
substantial challenges for AFL educators. Moreover,digessic nature of Arabic, with
distinct Modern Standard Arabic and regional dialects, further complicates instruction,
particularly in online environments where nuanced guidance on script formation and
pronunciation is difficult to deliver effectively.hE research specifically addressed these
challenges by developing a digital pedagogy framework embedding an interabtve e
designed to facilitate Arabic script acquisition in online contexts, with particular attention to

the visual and motor aspectsvarfiting Arabic characters.
8.2.2Key Findings

The first cycle of the DBR study identified challenges in teaching the Arabic writing system
online. Through exploratory focus groups addressing RIQidentified two themes:
Technology Overwhelms Teachasd Studentsaand Online Arabic Alphabet Teaching
Issues The former revealed systemic barriers, including the lack of kinaesthetic modelling
for letter formation cognitive overloadand technical difficulties The latter highlighted
pedagogical challenges inherent to Arabic script: the inability to monitor stroke order and
direction in reatime, pronunciation difficulties exacerbated by limited visibility of mouth
movements, and excessive time demands foivithdalised feedack. Regarding RQ2,
teachers articulated their ideal digital tool preferences, emphasising interactiaiyme
feedback mechanisms, customisability for diverse learners, and varied activity types
findings that directly i nf obookerdtotypdr e devel op

The second DBR cycle examined teachweoksd ani
implementation through RQR Q6 . Teachersé evalwuations (R
multimedia elementand curriculum alignmen@longside high PEOU stemming from the
intuitive interface. Analysis of challenges (RQ4) identified three principal themes:
pedagogical issues, technological issues, and multimedia issues. Student perceptions (RQ5)
were positive regardingnobile compatibility andinteractive features. Their reported
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challenges (RQ6)centred on unclear instructions, navigation difficulties, device
compatibility issues, Arabic input method constraints, and multimedia design shortcomings

These findings collectively informed refinements to tHmek before Cycle 3.

The third cycle quantitatively examined adoption intentions through RQ7 and RQ8, revealing
that both students and teachers demmokstr at e
with PU and PEOU serving as primary determinants in alignmentth&fAM. The e
bookbés perceived effectiveness significant|
in enhancing writing and reading skjllantuitive interface design, flexibility for
anytime/anywhere practice, compatibility with existing technologicahpetencies, media

richness through audiovisual demonstrations, and interactive features likandrdigpp

tasks Similarly, teachersbo adopti on-boionktbéesnt i
pedagogical effectiveness, udgendly design,compatibility with curricular objectives,
convenience across teaching contexts, media richness supporting pronunciation instruction,

and interactive components enhancing student engagement.
8.3 Overarching Conclusions

This study demonstrated that iterative, theofprmed design significantly enhances both

the pedagogical effectiveness and user acceptance of digital tools for Arabic script
acquisition. Analysis across three DBR cycles revealed a clear trajectory rovengent:

challenges such as technological overload and inadequate feedback were systematically
addressed through refinements in interactivity, navigation, and functior@yityhe final

cycle, adaptive difficulty, improved feedback, and offline accegsifgiantly boosted
satisfaction for both teachers and studeftgoretical frameworksi ncl udi ng Pas s e\
(2011) , Davisdos TAM (1989), 9, lardd BezlRPandAp pr o a
B oz k a NEBCH(80150 provided critical scaffolding for design decisions. Notably,
alignment with Passeyodos (2011) cognitive p
engage meaningfully with content, supporting cognitive processing and skill development

through stuctured practice and production activities.

Ul ti mat el y,-bobkskovedsignifitantBrarise in@ddressing key challenges in
teaching the Arabic writing system to elementkeyel AFL learners. However, persistent
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issues related to technical reliability, accessibility, and pedagogical flexibility undetscore
the complex interplay between technological innovation and effective language instruction.
The central conclusionvas that successful digital language tools must be more than
technically advanceil they must be grounded in ussgntred, theorgriven design tailored

to the specific cognitive, motor, and contextual needs of learmbrs.principle extends
beyond Arabic language education, providing insights forgdesy technologyenhanced
learning environments for other ndatin writing systemsEffective digital pedagogy,
therefore, lies not in privileging technology or pedagogy in isolation, but in their thoughtful

and balanced integration.
8.4 Contributions to Knowledge
8.4.1Advancing Digital Pedagogy for Arabic Language Learning

This research makes a significant original contribution to knowledge through the innovative
integration of four conceptual frameworks within the DBR methodology to develop and
eval uate t he AlbookforBeachiag the Arab& alghabeti v e e

8.4.2Theoretical Contributions

The research enhances understanding of Arabic script acquisition by showing how various
frameworks interact to tackle its unique challengé#\rabic script acquisitonPa s s ey 0 s
(2011) foregroundedognitive externalisatioshaped activitigsdesign making thinking

visible; the PPPapproactsequenced guided exposure to independent use; the TAM showed
how PUandPEOUdrove BI; and Bozkur IEEGshaged 8oatenkctantyaadds
coherence. Together, these frameworks translated theory into desigadeaai supported

practice and improved learner engagement.

Furthermore, the research validh®® o z k ur t  a n IEECBvahmn IABLyinstducion,
showing that effective -book content presentation redton integrity, coherence and
connectivity requiringalignment of content and media, a clear hierarchical structure, and
stronginternalconnectionsThe ebook presermdaccurate, welbrganisednformation that
enhancd learning. The studgemonstrate how digital tools, such as images and videos,

reinforced text, while logical sequencing facilitat@avigation and progression learning
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Challenging the assumption that technical affordances alone drisaraing, the study
highlightedthat digital language tools requitasercentred, theorgriven design tailored to

| earner s6 needs.daddptives learnecenitreg practice amg shedddws e
iterative, researcinformed desigr® guided bythe, LEF and PP® could bridge digital

innovation and meaningful language learning
8.4.3Practical and Policy Contributions

This research presatta practical blueprint for creating lewost, multiplatform ebooks

for university AFL progranmes . The Abooki devglapédawitre Book Widgets,
showcasd how to create effective digital resources without extensive programming or
significant costs, enhancing accessibility for institutions with limited resourgasovided
evidencebased design guidance for Arabic script presentation, highlighting the role of visual
aids in comprehensiorAt the same time, interactivelementslike games and quizzes
fosteed engagement and mastery of writing. A critical analysis sugddsalancing
information density to avoid cognitive overload while keeping learners engaged. The
findings emphased the need for institutional policies that accommodate the time required
for developing effective educational technology, moving beyond conventional semester

based timelines.
8.4.4Methodological Contributions

The study makes important methodological contributions by demonstrating the value of DBR

in smallcohort language courses and providing a clear template for mieéabds
triangulation. Its sequential exploratory mixetkthods design across three DBR cycle

enabled a rigorous examination of both pedagogical and technological effectiveness.
Qualitative data from focus groups and interviews were used to inform the development of
guantitative instruments, thereby creatingstaong evidence base for iterativeesign

decisions Additionally, the research addreska notable gap concerning the acceptance of
interactive ebooks amond\FL learners. Whereas prior studies have tended to tieables

in general languagkearning contexts, this project investigatheir application explicitly in

AFL instruction. By focusing on AFL | earne

supplie insights that ould directly inform the design and deployment of more effective

20¢



digital resources for Arabic language instruction.

Critically, the study demonstratéhe necessity of balancing technological innovation with
effective pedagogical practices. This insight has significant implications not only for Arabic
language instruction but for digital language learning more broadly, suggesting that the most
effectivedigital tools integrate technological capabilities with sound pedagogical principles
rather than prioritising one dimension over the other. The research thus provides both a
theoretical framework and practical methodoldgy developing digital language learning
resources that are both technologically sophisticated and pedagogically sound, representing

a substantial contribution to the field of technolaghanced language learning.
8.5 Limitations

A key limitation of DBR, as noted in section 4.6, is its tiom®suming nature, limited
generalisability, and ethical complexities, which must be carefully managed for
methodological transparency and validity. DBR requires prolonged engagement with
participants and multiple cycles of design and evaluation, demanding substantial time and
resources. Multsite deployment and tiraeone differences introduced scheduling and
access constraints that affected coordination, testing windows, and participant lgyailabi
Although structured planning aided in meeting deadlines, the lengthy duration edrmain
common constraint. Additionally, DBR findings are often conspécific, limiting their
applicability across different settings (Hoadley & Campos, 2022; Parmaxi & Zaphiris, 2020),
necessitating cautiousterpretation. Ethical challeng&shotably the need for multiple IRB
approval® added administrative burden and excluded some universities despite approvals
elsewhere, further narrowing the sample. While DBR amgkguential mixegnethods
approach supported iterative development, t

underrepresented lonterm learning outcomes.

Access challenges also constrained this study, as varying technological infrastructure and
Internet connectivity likely affected the consistency of the learning expesianddimited
participation across contexts. Thlespscifiudy O s
pedagogical need but restadtits scope to earhgtage language learning and redlids

relevance to advanced AFL instructiiurthermore, reliancen seltreported questionnaires
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and interviews introduckpotential response bias and social desirability effects; although

data triangulation mitigated these concerns, the findings retain a subjective element.
Collectively, these constrainfs access, scope, methodological emphasis, and data validity

0 shoudle considered when applying the studyods

contexts.
8.6 Recommendations for Future Research
8.6.1Development of an Integrated Theoretical Framework

Future research should prioritiskeveloping a comprehensive theoretical framework for
digital language learning, especially for AFL. This study demonstrated the value of
integrating multiple frameworks includingthe TAM, LEF, the PPP Approach, and Bozkurt
and Bozk awithind©BR. Hdwéer, they currently function in parallel rather than

as parts of a unified structure. | therefore propose an Integrated Digital Language Learning
Framework (IDLLF) that combines the perspectives and applies them across proficiency
levels. The study des not operationalise an IDLLF; instead, its findings motivate a targeted
programme of development and evaluation to specify and test such a framework in AFL
contexts. Future research should define an IDLLF with clear hierarchical relationships, using
DBR as the central methodology and other frameworks providing specific insights at various
stages. The programeshould: usehe TAM to assess user acceptance and adoption; LEF to
guide pedagogical design across cognitive, metacognitive, social and socretatidns;

PPP to structure learning sequences and progression;E&@ criteria to evaluate
interactivity and multimedia integration. The proposed framework must also embed robust
accessibility provisions (including visual impairments and learning differences), cultural
adaptation mechanisms that preserve linguistic accurang, a validated dynamic
assessment component for immediate outcomes and i{tergerretention of script

acquisition skKills.

Empirical operationalisation othe IDLLF across diverse AFkettingsis the nextcritical
step. Researchers should systematically iestefficacy, refine componentsising
implementation data, andxplore adaptation for other languages with complex writing

systems andariedproficiency levelsSuchwork would advance digital language pedagogy
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by clarifying theoretical linkagesstrengtheningcausalinferences, and improving the
predictive capacityof digital learning tools.Systematic testing, iterative refinement and
crosslinguistic validation will be essential to translate the IDLLF from conceptual

integration into a practical, eviderbased guide for designers, teachers and institutions.
8.6.2Recommendation for Al Integration in Future AFL E -Books

Building upon the promisi ng -boogduutetresearonf t he
should investigate the integration of artificial intelligence (Al) technologies to address
several persistent challenges identified in this study. The current itechtioe ebook, while

effective in many respects, still faces limitations in personalised feedback, pronunciation

assessment, and adaptive learning pathways that Al could significantly enhance.

Future work should investigate three complementary strands. First, sgeegnition
systems tuned to Arabic phonol@gparticularly emphatic consonants and nuanced vowel
distinction® could deliver granular, immediate feedback to support accurate atrtoulat
Second, intelligent handwritiagecognition tools tailored to the complexities of Arabic script
(right-to-left orientation, letter connectivity, and diacritics) could provide precise guidance
on stroke formation, orthographic accuracy, and scriphfiyeThird, adaptive, datdriven
pathways should dynamically adjust task difficulty, sequencing, and content in response to
learner performance. At the same time, intelligent recommendation mechanisms can link new
material to prior knowledge and tailoretmat i ¢ vocabul ary to | ea
proficiency levels. Collectively, these directions align with the metacognitive aims
articulated in LEF by supporting setionitoring and targeted remediation, thereby making
digital AFL learning more responsivengaging, and effective, all while preserving the

studys main objectives.
8.7 Final Reflection

This research journey has deepened my understanding of how technology, pedagogy, and
language learning converge, particularly in the realm of AFL. A key realisation is that
meaningful digital languagkearning tools require more than technical advancentieey.

demand theorgriven,uset e nt r ed desi gn responsive to | ea
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Thr ough t h-kookftojectl wiBesged how interactive, medigh platforms can
transform AFL instruction when design is firmly rooted in linguistic challenges and sound
pedagogical principles; yetpersistent issuéstechnical reliability, accessibility, and
flexibility for diverse learne® remind me that technology alone cannot resolve the

multifaceted problems of language education.

Throughout this researchd iterative, researeinformed approach | followed, guided by
frameworks such athe TAM, thePas s ey 6 s , dadkthe IEEE,Préinforced that
educational technology must balance technological capability sirémgpedagogy rather

than prioritising one at the expense of the other. The findings consistently show that digital
tools should extend and enhance pedagogical possibilities without replacing teachers,
preserving the human elements essential to language ciistru When sed in the

cl assr oom, tbbok fosteted @reatB dedraer autonomy and engagement; its
technical limitationd particularly in handwriting and pronunciatdrdemonstrate that even
sophisticated digital resources have boundaries, especially withiph @8 complex as
Arabic.

A key insight is the importance of involving endersthroughouthe design and refinement
process. Feedback from AFL teachers and students was crucial in shaphbgthese that

it betteralignedwith classroom needs and pedagogical expectatiglentand teacher
perspectives informed vital refinemeraad underscorethe necessity of a collaborative,
usercentred approach to educational technology. This experience has reinforced for me that
authentic, practical tools are those shaped in collaboratith their intended useystools

that are both technologically advanced and practically useful.

As | conclude, the most enduring insight is the simplest: effective educational technology is
not about the technology itsddut about how it serves the fundamental goals of language
teaching and | e a-baok, with its stiehgéhs aid limitatioBsa wtimatedy
succeeds insofar as it supports learners in mastering the Arabic writing system and empowers
teachers taleliver more effective instruction. That technology must serve pedagogy, rather
than the reverse, is the principal lesson from this researctilirabntinue to guide future

developments in digital language learning.
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