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ABSTRACT 

This study examines the effectiveness of technology integration in Islamic 
Religious Education (IRE) across secondary schools in urban and rural 
settings. Through quantitative analysis of data collected from 480 students 
and 45 teachers across 15 schools, the research investigated how various 
technological interventions affect student engagement, content retention, 
and holistic understanding of Islamic concepts. Results demonstrate that 
technology-enhanced IRE led to significantly higher academic achieve-
ment (p<0.001) compared to traditional methods, with interactive applica-
tions showing the highest effect size (d=0.78). The study further identified 
that teacher technological pedagogical knowledge and institutional infra-
structure significantly predicted successful implementation outcomes. Dif-
ferential impacts were observed across demographics, with notable gaps 
between urban and rural implementation success rates. This research 
provides empirical evidence supporting strategic technology integration in 
IRE while highlighting the need for contextually sensitive implementation 
frameworks and appropriate teacher professional development to maxim-
ize educational benefits. 
Keywords: Islamic religious education, educational technology, quantita-
tive analysis, pedagogical innovation, digital learning 
 

 
ABSTRAK 

Penelitian ini mengkaji efektivitas integrasi teknologi dalam Pendidikan Agama 
Islam (PAI) di sekolah menengah di lingkungan perkotaan dan pedesaan. Melalui 
analisis kuantitatif data yang dikumpulkan dari 480 siswa dan 45 guru di 15 
sekolah, penelitian ini menginvestigasi bagaimana berbagai intervensi teknologi 
memengaruhi keterlibatan siswa, retensi konten, dan pemahaman holistik konsep-
konsep Islam. Hasil menunjukkan bahwa PAI yang ditingkatkan dengan teknologi 
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menghasilkan prestasi akademik yang secara signifikan lebih tinggi (p<0,001) 
dibandingkan dengan metode tradisional, dengan aplikasi interaktif menunjukkan 
ukuran efek tertinggi (d=0,78). Penelitian ini lebih lanjut mengidentifikasi bahwa 
pengetahuan pedagogis teknologi guru dan infrastruktur institusional secara signif-
ikan memprediksi keberhasilan implementasi. Dampak diferensial diamati di 
berbagai demografi, dengan kesenjangan nyata antara tingkat keberhasilan im-
plementasi perkotaan dan pedesaan. Penelitian ini memberikan bukti empiris yang 
mendukung integrasi teknologi strategis dalam PAI sambil menyoroti kebutuhan 
akan kerangka implementasi yang peka konteks dan pengembangan profesional 
guru yang tepat untuk memaksimalkan manfaat pendidikan. 
Kata Kunci: pendidikan agama Islam, teknologi pendidikan, analisis kuantitatif, 
inovasi pedagogis, pembelajaran digital 

 

A. INTRODUCTION 
The landscape of educational methodologies has undergone 

profound transformation in the 21st century, with technology inte-

gration emerging as a pivotal factor in reshaping pedagogical ap-

proaches across disciplines. Islamic Religious Education (IRE), de-

spite its traditional roots and methodological conservatism, has not 

remained untouched by this global shift toward digital learning envi-

ronments (Hameed et al., 2016). Within the context of Muslim-

majority and Muslim-minority nations alike, educators, policymak-

ers, and religious authorities have increasingly recognized the po-

tential for technological innovation to address persistent challenges 

in IRE delivery, including student engagement deficits, limited re-

source accessibility, and pedagogical monotony (Al-Zahrani, 2015). 

This recognition has catalyzed a growing body of exploratory re-

search examining the intersection of technology and Islamic educa-

tion; however, rigorous quantitative analyses that methodically 

evaluate the efficacy of specific technological interventions within 

IRE contexts remain conspicuously scarce. 

The digital transformation of educational practices has acceler-

ated dramatically in the past decade, propelled further by the global 

COVID-19 pandemic that necessitated widespread adoption of re-

mote learning modalities. Amidst this accelerated digitization, IRE 

has faced unique challenges stemming from its distinct pedagogical 

requirements, including Quranic memorization, character develop-

ment (akhlaq), and the transmission of authentic religious 

knowledge through established chains of scholarly authority (isnad) 

(Lubis et al., 2018). The tension between preserving these tradi-

tional educational methodologies and embracing technological in-

novation has created a complex implementation landscape that 

demands careful navigation. As noted by Rahman and Alhaisoni 

(2021), "the integration of technology into Islamic education requires 
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not merely technical adaptation but philosophical reconciliation be-

tween reverence for educational tradition and the pragmatic benefits 

of digital pedagogies" (p. 183). 

Demographic factors further complicate the technology integra-

tion equation in IRE contexts. Studies by Hassan and Abuhassna 

(2020) identified significant disparities in digital literacy levels 

among IRE teachers across urban-rural divides, socioeconomic 

strata, and institutional types. These disparities inevitably impact 

implementation quality and educational outcomes, raising important 

questions about equity in access to enhanced learning experiences. 

Moreover, parental attitudes toward technology use in religious ed-

ucation contexts vary considerably, with some expressing enthusi-

asm for modernization while others harbor concerns about potential 

secularizing influences or dilution of traditional learning methods 

(Ishak et al., 2019). This complex interplay of institutional, teacher, 

student, and community factors creates a multifaceted implementa-

tion environment that necessitates nuanced analysis beyond sim-

plistic adoption metrics. 

Previous research has predominantly focused on qualitative 

explorations of technology integration in IRE, with particular empha-

sis on teacher perceptions and implementation challenges. While 

these studies provide valuable context for understanding the human 

dimensions of technological change in religious education, they of-

fer limited insight into measurable learning outcomes and imple-

mentation effectiveness. As Ahmad (2017) observes, "The field re-

quires rigorous quantitative assessment to move beyond anecdotal 

evidence and establish empirically validated best practices for tech-

nology integration in Islamic education contexts" (p. 74). This re-

search gap becomes particularly significant given the substantial 

investments being made in educational technology infrastructure 

across many Muslim-majority countries, where policy decisions 

would benefit from evidence-based implementation guidelines. 

The theoretical foundation for technology integration in IRE 

draws from both educational technology frameworks and Islamic 

educational philosophy. The Technological Pedagogical Content 

Knowledge (TPACK) framework developed by Mishra and Koehler 

(2006) has been adapted by several IRE researchers, including Noh 

et al. (2016), who proposed a modified framework acknowledging 

the unique spiritual and moral dimensions of Islamic educational 

content. Similarly, the principles of student-centered learning cham-

pioned in contemporary educational theory find resonance with 
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classical Islamic educational concepts of active learning and critical 

engagement with texts, as articulated by scholars like Al-Attas 

(2019) and Kamali (2016). This theoretical convergence suggests 

promising potential for technology to enhance rather than diminish 

traditional IRE objectives when implemented with pedagogical so-

phistication and cultural sensitivity. 

The significance of this research extends beyond academic in-

terest to address practical concerns facing IRE stakeholders. Edu-

cational institutions with limited resources must make evidence-

based decisions regarding technology investments, while teacher 

training programs require empirically validated guidance on effec-

tive digital pedagogy for religious education contexts. Furthermore, 

as digital natives increasingly populate IRE classrooms, their learn-

ing preferences and technological fluency create both opportunities 

and imperatives for educational innovation (Hashim & Hussain, 

2020). By quantitatively examining the relationship between specific 

technological interventions and measurable learning outcomes, this 

study aims to provide actionable insights for educational practition-

ers while contributing to the scholarly discourse on educational 

technology in religious education contexts. 

Despite growing interest in technology-enhanced IRE, substan-

tial knowledge gaps persist regarding the quantifiable impacts of 

various technological approaches on student learning outcomes 

across different demographic contexts. This study addresses these 

gaps through rigorous quantitative analysis of technology integra-

tion across multiple dimensions of IRE learning, including cognitive, 

affective, and behavioral domains. By examining not only what 

technologies are being implemented but how they are being peda-

gogically deployed and what measurable effects they produce, this 

research aims to advance understanding of effective practice in 

technology-enhanced Islamic education for diverse student popula-

tions in the contemporary educational landscape. 

 

B. LITERATURE REVIEW 
The integration of technology in Islamic Religious Education 

represents a dynamic and evolving field of scholarly inquiry that has 

gained considerable momentum over the past decade (Muhsyanur, 

2021). A systematic review of relevant literature reveals several 

distinct research trajectories, with varying levels of empirical rigor 

and theoretical sophistication. Bakar and Saleh (2018) conducted a 

comprehensive bibliometric analysis of research publications on 
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technology in Islamic education between 2010-2017, identifying a 

marked increase in research output but noting that "quantitative 

studies with robust methodological frameworks remain underrepre-

sented, with qualitative case studies and theoretical explorations 

dominating the literature landscape" (p. 129). This methodological 

imbalance underscores the need for more rigorous quantitative in-

vestigations to complement existing qualitative insights. Further-

more, the available research exhibits geographical concentration, 

with Malaysia, Indonesia, and several Middle Eastern countries 

producing the majority of published studies, potentially limiting the 

generalizability of findings to other cultural and institutional contexts 

where IRE is taught (Adnan & Smith, 2021) and (Ibrahim and 

Muhsaynur, 2020). 

Empirical investigations into technology-enhanced IRE have 

examined various technological modalities, with mobile learning 

applications and multimedia instructional materials receiving par-

ticular attention. Hashim et al. (2019) conducted a quasi-

experimental study with 120 secondary school students in Malaysia, 

finding that students using an interactive Quranic memorization ap-

plication demonstrated significantly higher retention rates and pro-

nunciation accuracy compared to control groups using traditional 

memorization methods. The effect size (Cohen's d=0.67) indicated 

a moderate to large positive impact, though the researchers 

acknowledged limitations in their sampling approach. Similarly, 

Fauzi and Hashim (2022) examined the effectiveness of augmented 

reality applications in teaching Islamic history to middle school stu-

dents, reporting increased student engagement and improved 

knowledge retention, particularly for visual learners. However, their 

study relied primarily on self-reported engagement metrics rather 

than standardized assessment measures. These technologically 

specific studies provide valuable insights into particular applications 

but offer limited guidance on broader implementation frameworks or 

comparative effectiveness across technological approaches. 

The relationship between teacher factors and successful tech-

nology integration in IRE contexts has emerged as another signifi-

cant research strand. Noor et al. (2020) surveyed 278 IRE teachers 

across Indonesia, identifying significant correlations between teach-

ers' technological pedagogical knowledge, self-efficacy regarding 

technology use, and effective classroom implementation. Their mul-

tivariate analysis revealed that professional development specifical-

ly tailored to religious education technology applications predicted 
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implementation quality more strongly than general technology train-

ing (β=0.42, p<0.001). This finding aligns with Tamuri and Rahimi's 

(2023) longitudinal study of IRE teacher professional development, 

which demonstrated that sustained, content-specific technology 

training produced more substantive changes in classroom practice 

than one-time general technology workshops. These studies collec-

tively highlight the critical importance of teacher preparation in de-

termining the educational value of technology investments in IRE 

contexts, suggesting that technological infrastructure alone is insuf-

ficient to improve learning outcomes without corresponding peda-

gogical development. 

 

C. METHOD 
This study employed a mixed-methods sequential explanatory 

design with primary emphasis on quantitative analysis, followed by 

targeted qualitative investigation to contextualize quantitative find-

ings. The research was conducted across 15 secondary schools 

offering Islamic Religious Education programs, strategically select-

ed to represent diverse geographical settings (urban, suburban, and 

rural) and institutional types (public secular, Islamic private, and 

integrated curriculum schools). This sampling strategy was de-

signed to capture the heterogeneity of implementation contexts 

while enabling comparative analysis across institutional and demo-

graphic variables. Participant selection followed a stratified random 

sampling approach to ensure proportional representation across 

gender, socioeconomic backgrounds, and academic performance 

levels, resulting in a total sample of 480 students (grades 9-12) and 

45 IRE teachers. Power analysis using G*Power software confirmed 

that this sample size was sufficient to detect medium effect sizes 

(d=0.5) with 95% confidence level and 80% power for the planned 

statistical analyses. 

Data collection procedures involved multiple instruments to 

capture the multidimensional aspects of technology integration and 

educational outcomes. Student learning assessments included 

standardized tests measuring content knowledge acquisition (relia-

bility coefficient α=0.87), application of Islamic principles to contem-

porary scenarios (α=0.83), and Quranic recitation accuracy evaluat-

ed through blind assessment by qualified raters (inter-rater reliability 

ICC=0.91). Technology implementation quality was assessed 

through structured classroom observations using the Technology 

Integration Observation Instrument (TIOI) developed by Hofer et al. 



ISSN 3047-213X 
 

101 
 

Volume 2, Nomor 1, 2025 

(2011) and adapted for IRE contexts by the researchers (adaptation 

validity confirmed through expert panel review with CVR=0.89). Ad-

ditional quantitative measures included teacher technological peda-

gogical content knowledge (TPACK) assessments (α=0.92), student 

engagement surveys (α=0.88), and institutional technology infra-

structure inventories. Demographic data collected included student 

socioeconomic status, prior academic performance, technological 

access at home, and teacher characteristics including years of ex-

perience, professional development history, and technological self-

efficacy. 

Statistical analysis followed a sequential approach, beginning 

with descriptive statistics to characterize the sample and implemen-

tation patterns, followed by inferential analyses to test hypothesized 

relationships. Comparative analyses between technology-enhanced 

and traditional instruction groups employed independent samples t-

tests with Bonferroni corrections for multiple comparisons. Relation-

ships between implementation quality metrics and learning out-

comes were analyzed using multiple regression models, with hier-

archical regression employed to control for student, teacher, and 

institutional characteristics. Potential moderating effects of demo-

graphic and contextual variables were examined through interaction 

terms in regression models and confirmed through stratified anal-

yses where significant interactions were detected. All statistical 

analyses were conducted using SPSS version 28.0, with signifi-

cance threshold set at p<0.05 and effect sizes reported using Co-

hen's d for mean comparisons and partial eta squared (η²) for re-

gression analyses. Data visualization and additional exploratory 

analyses were performed using R statistical software to identify pat-

terns not captured by the primary analyses. 

 

D. RESULT AND DISCUSSION 
Technology Integration Patterns and Implementation Quality 

The analysis of technology integration patterns across partici-

pating schools revealed substantial variation in both implementation 

approaches and quality metrics. As shown in Table 1, significant 

disparities emerged between urban and rural schools in terms of 

technology availability, utilization frequency, and implementation 

sophistication. Urban institutions demonstrated significantly higher 

implementation quality scores across all measured dimensions of 

the Technology Integration Observation Instrument, particularly in 
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the areas of content-technology alignment (M=4.2, SD=0.6) and 

pedagogical sophistication (M=3.9, SD=0.7). 

Table 1. Technology Implementation Quality Across School Set-

tings 

Implementation Di-
mension 

Urban 
Schools 

(n=6) 

Suburban 
Schools 

(n=5) 

Rural 
Schools 

(n=4) 

F-
value 

p-
value 

Technology Infra-
structure 

4.3 (0.5) 3.6 (0.7) 2.4 (0.9) 18.72 <0.001 

Utilization Frequency 3.9 (0.6) 3.4 (0.8) 2.1 (1.0) 15.46 <0.001 

Content-Technology 
Alignment 

4.2 (0.6) 3.5 (0.7) 2.7 (0.8) 14.83 <0.001 

Pedagogical Sophis-
tication 

3.9 (0.7) 3.2 (0.6) 2.3 (0.9) 16.21 <0.001 

Student Technologi-
cal Engagement 

4.1 (0.5) 3.7 (0.6) 2.6 (1.1) 17.38 <0.001 

Note: Values represent means with standard deviations in parentheses. 

Ratings based on 5-point scale where 5=Excellent implementation and 

1=Minimal implementation. 

 

Teacher TPACK scores demonstrated significant predictive re-

lationship with implementation quality (β=0.49, p<0.001), explaining 

approximately 24% of the variance in overall implementation rat-

ings. However, institutional factors including administrative support 

(β=0.37, p<0.001) and technological infrastructure adequacy 

(β=0.42, p<0.001) contributed additional explanatory power, with 

the full model accounting for 63% of variance in implementation 

quality. These findings align with Rahman et al. (2021), who similar-

ly identified the crucial role of institutional support structures in facili-

tating effective technology integration in religious education con-

texts. 

The qualitative components of the Technology Integration Ob-

servation Instrument revealed that implementation approaches var-

ied substantially across content domains within IRE. Technological 

approaches to Quranic instruction most commonly involved digital 

pronunciation guides and interactive memorization applications (ob-

served in 73% of relevant lessons), while fiqh (jurisprudence) in-

struction more frequently employed case scenario simulations and 

interactive decision trees (observed in 65% of relevant lessons). 

These content-specific implementation patterns suggest emerging 

technological pedagogical content knowledge specific to IRE sub-
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domains, supporting Ahmad and Ismail's (2023) theoretical frame-

work of domain-specific TPACK development in religious education 

contexts. 

 

Impact on Student Learning Outcomes 

The impact of technology integration on student learning out-

comes revealed complex patterns across different outcome 

measures and student subgroups. Overall, technology-enhanced 

instruction demonstrated significantly positive effects on content 

knowledge acquisition (t(478)=7.83, p<0.001, d=0.72), with students 

in high-implementation classrooms scoring an average of 14.3 per-

centage points higher on standardized assessments than those in 

traditional instruction settings. Figure 1 illustrates the relationship 

between implementation quality ratings and standardized test per-

formance, indicating a strong positive correlation (r=0.68, p<0.001) 

with evidence of threshold effects suggesting minimal benefits be-

low certain implementation quality levels. 

 

 

 

 

 

 

 

 

 

Figure 1. Scatter plot showing the relationship between technology 

implementation quality ratings (x-axis) and student standardized 

test scores (y-axis), with regression line and 95% confidence inter-

val bands. 
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The analysis of specific technological approaches revealed dif-

ferential effectiveness across learning outcome domains. As shown 

in Table 2, interactive applications demonstrated the largest effect 

sizes for content knowledge and application abilities, while multime-

dia resources showed particular strength for enhancing Quranic 

memorization and recitation skills. These findings extend Hashim et 

al.'s (2019) earlier work by providing comparative effectiveness data 

across technological approaches and learning domains. 

Table 2. Effect Sizes (Cohen's d) of Technology Types Across 

Learning Outcome Domains 

Technology 
Type 

Content 
Knowledg

e 

Applica-
tion Skills 

Quranic 
Memoriza-

tion 

Quranic 
Recita-

tion 

Character 
Develop-

ment 

Interactive Ap-
plications 

0.78 0.82 0.41 0.36 0.54 

Multimedia Re-
sources 

0.61 0.49 0.73 0.68 0.47 

Digital Assess-
ment Tools 

0.52 0.47 0.33 0.28 0.31 

Communication 
Platforms 

0.43 0.52 0.21 0.18 0.62 

Virtu-
al/Augmented 
Reality 

0.66 0.74 0.57 0.43 0.51 

Note: Effect sizes calculated comparing high implementation vs. minimal 

implementation groups for each technology type and outcome domain. 

Hierarchical regression analyses examining predictors of 

technology effectiveness revealed significant interactions between 

student characteristics and technological approach. Specifically, 

digital literacy levels moderated the relationship between technolo-

gy integration and learning outcomes (β=0.31, p<0.01), with stu-

dents possessing higher baseline digital literacy demonstrating 

greater academic benefits from technology-enhanced instruction. 

Similarly, home technology access showed significant moderating 

effects (β=0.27, p<0.01), raising important equity considerations 

that align with concerns raised by Hassan and Abuhassna (2020) 

regarding digital divide issues in religious education contexts. 

Implementation Challenges and Success Factors 
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Analysis of implementation challenges across participating 

schools identified several recurring barriers to effective technology 

integration in IRE contexts. Technical infrastructure limitations were 

cited most frequently by teachers in rural schools (87% of respond-

ents), while urban and suburban teachers more commonly identified 

time constraints (73%) and alignment difficulties between techno-

logical approaches and traditional pedagogical objectives (68%).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. illustrates the prevalence of various implementation chal-

lenges across school settings. 

 

Multiple regression analysis examining institutional predictors of 

successful implementation identified several significant factors, pre-

sented in Table 3. Professional development specifically focused on 

religious education technology applications emerged as the strong-

est predictor of implementation quality (β=0.51, p<0.001), followed 

by administrative support for innovation (β=0.43, p<0.001) and 

technological infrastructure adequacy (β=0.38, p<0.001). These 

findings provide empirical support for Noor et al.'s (2020) emphasis 

on specialized professional development for religious education 

technology integration. 
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Table 3. Institutional Predictors of Implementation Success 

 

Predictor Variable 
Standardized Beta 

(β) 
t-

value 
p-

value 
Partial 

η² 

IRE-specific technology 
PD 

0.51 6.83 <0.001 0.26 

Administrative support 0.43 5.74 <0.001 0.19 

Technological infrastruc-
ture 

0.38 5.12 <0.001 0.17 

Technical support avail-
ability 

0.32 4.46 <0.001 0.14 

Implementation planning 
time 

0.29 3.98 <0.001 0.12 

Community support 0.24 3.41 <0.01 0.09 

Peer collaboration oppor-
tunities 

0.21 2.87 <0.01 0.08 

 
Note: Dependent variable is composite implementation quality score. 

 

The analysis of successful implementation cases revealed sev-

eral common characteristics, including phased implementation ap-

proaches (present in 86% of high-success cases), collaborative 

planning involving both technical and religious education specialists 

(79%), and explicit alignment between technological approaches 

and established IRE pedagogical frameworks (91%). These pat-

terns align with Tamuri and Rahimi's (2023) findings regarding the 

importance of pedagogical coherence in technology integration ef-

forts within religious education contexts. Notably, schools that 

framed technology as enhancing rather than replacing traditional 

methods reported significantly higher teacher buy-in rates (M=4.2, 

SD=0.6) compared to those emphasizing technological moderniza-

tion as an end in itself (M=2.8, SD=0.9), t(43)=6.28, p<0.001, 

d=1.84. 

Student engagement metrics demonstrated significant positive 

correlations with technology implementation quality (r=0.63, 

p<0.001), with particularly strong effects observed for previously 

disengaged students (r=0.71, p<0.001). This finding supports Ah-
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mad's (2017) assertion regarding technology's potential to revitalize 

student interest in traditional religious content when implemented 

through pedagogically sound approaches. However, engagement 

effects showed significant variation across grade levels, with 

stronger positive impacts observed among younger students 

(grades 9-10) compared to older students (grades 11-12), suggest-

ing potential differences in receptivity across developmental stages. 

 

E. CONCLUSION 
This quantitative investigation into technology integration in Is-

lamic Religious Education contexts has yielded several significant 

insights with important implications for educational practice and pol-

icy. The findings provide empirical evidence that technology, when 

implemented with pedagogical sophistication and contextual sensi-

tivity, can significantly enhance IRE learning outcomes across con-

tent knowledge, application skills, and Quranic proficiency domains. 

However, the benefits of technology integration are not uniform, 

with implementation quality, teacher preparation, institutional sup-

port, and student characteristics all moderating the relationship be-

tween technological intervention and educational outcomes. The 

particularly strong results for interactive applications and well-

designed multimedia resources suggest promising directions for 

resource development, while the significant urban-rural implementa-

tion disparities highlight the need for equity-focused policy ap-

proaches to prevent technology from widening rather than narrow-

ing educational opportunity gaps. 

The research further demonstrates that successful technology 

integration in IRE requires more than hardware investment or ge-

neric technology training. The strong predictive relationship be-

tween IRE-specific technological pedagogical knowledge and im-

plementation effectiveness underscores the need for specialized 

professional development that addresses the unique intersection of 

technology, pedagogy, and Islamic educational content. Similarly, 

the significance of institutional factors in predicting implementation 

success highlights the importance of holistic approaches that ad-

dress infrastructure, support systems, implementation time, and 

community engagement simultaneously rather than focusing exclu-

sively on classroom-level interventions. As educational systems 

continue to navigate the digital transformation of religious educa-

tion, these findings provide an empirical foundation for evidence-

based decision-making that honors the rich pedagogical traditions 
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of Islamic education while thoughtfully embracing technological in-

novation to enhance rather than diminish those traditions. Future 

research should extend these findings through longitudinal designs 

that examine sustained impacts, intervention studies testing specific 

implementation frameworks, and expanded investigation of technol-

ogy's role in affective and spiritual dimensions of Islamic education 

that were beyond the scope of the current study's quantitative focus. 
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