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Abstract 

 
This study employs a quantitative methodology with a descriptive 

correlational design to explore the impact of Artificial Intelligence (AI) 

knowledge on digital literacy, teaching competence, and instructional 

innovation among Islamic Education (PAI) teachers in Riau Province, 

Indonesia. The study involves a population of 6,840 secondary school 

PAI teachers registered with the Directorate General of Islamic 

Education. A sample of 378 teachers was determined using Slovin’s 

formula and selected through accidental sampling during professional 

development events. Data were collected using a structured Google 

Form questionnaire featuring Likert-scale items measuring teachers’ AI 

knowledge, digital literacy, instructional competence, and innovation. A 

pilot test was conducted to ensure the validity and reliability of the 

instrument. Descriptive statistics were used to describe the variables, 

while inferential statistics, including linear and Multivariate Regression 

regression analyses, were applied to determine the relationships among 

variables. The study highlights the significant influence of AI knowledge 

on improving digital competence and fostering innovative teaching 

practices among PAI teachers. The findings emphasize the importance of 

integrating AI into teacher training programs to support educational 

advancement in Islamic schools. 

 
Keywords: Overcrowding, Santriwati, Islamic Education, Gender. 

 

Abstrak 

Penelitian ini menggunakan metode kuantitatif dengan desain 
korelasional deskriptif untuk mengeksplorasi pengaruh pengetahuan 
tentang Kecerdasan Buatan (AI) terhadap literasi digital, kompetensi 
mengajar, dan inovasi pembelajaran di kalangan guru Pendidikan Agama 
Islam (PAI) di Provinsi Riau, Indonesia. Populasi penelitian mencakup 
6.840 guru PAI tingkat SMA yang terdaftar di Direktorat Jenderal 
Pendidikan Islam. Sampel sebanyak 378 guru ditentukan dengan rumus 
Slovin dan dipilih melalui teknik accidental sampling selama kegiatan 
pengembangan profesional. Data dikumpulkan melalui kuesioner Google 
Form yang berisi item skala Likert untuk mengukur pengetahuan AI, 
literasi digital, kompetensi mengajar, dan inovasi pembelajaran. Uji coba 
dilakukan untuk memastikan validitas dan reliabilitas instrumen. Statistik 
deskriptif digunakan untuk menggambarkan karakteristik variabel, 
sedangkan analisis inferensial, termasuk Linier dan Multivariate 
Regression, digunakan untuk mengkaji hubungan antarvariabel. Hasil 
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penelitian menunjukkan bahwa pengetahuan AI berpengaruh signifikan 
dalam meningkatkan kompetensi digital dan mendorong praktik 
pembelajaran inovatif di kalangan guru PAI. Temuan ini menegaskan 
pentingnya integrasi AI dalam pelatihan guru untuk mendukung 
kemajuan pendidikan di sekolah Islam. 
 
Kata Kunci: Kecerdasan Buatan, Literasi Digital, Kompetensi Mengajar, 
Guru Pendidikan Islam. 

 

Introduction 

The swift progression of technology during the Fourth Industrial Revolution has 
markedly altered the educational landscape. Artificial Intelligence (AI) represents a 
significant technological advancement, increasingly incorporated into educational 
systems to enhance adaptive learning environments, streamline administrative 
processes, and encourage student learning experiences(Makeleni, Mutongoza, and 
Linake 2023). AI-driven applications have significant potential to improve pedagogical 
practices, transform teaching strategies, and promote innovation in instructional 
delivery(Liu, Darvin, and Ma 2024). In light of this digital transformation, educators 
must develop new competencies and literacies that correspond with the requirements of 
21st-century education (Kleesiek et al. 2020). This encompasses the capacity to 
effectively incorporate technology into pedagogical practices, cultivate critical thinking 
and problem-solving abilities, encourage collaborative and student-centered learning 
environments, and adapt to ongoing technological advancements that transform the 
educational landscape. 

Indonesia's commitment to digital transformation in education is evident through 
national policies and initiatives designed to incorporate digital technologies into 
teaching and learning methodologies (Qatawneh and Al-Naimat 2022). The integration 
of AI in religious education, specifically concerning Islamic Education teachers (Guru 
Pendidikan Agama Islam or PAI), is a relatively unexamined field. PAI teachers are 
typically regarded as transmitters of moral and religious values. In the digital age, 
educators are expected to attain technological literacy and demonstrate the ability to 
innovate and adapt to emerging teaching paradigms. This transition necessitates 
proficiency in digital tools, alongside the cultivation of digital literacy, pedagogical 
digital competence, and a mindset oriented towards ongoing instructional innovation. 

The integration of Artificial Intelligence (AI) in STEM education has gained 
considerable traction owing to its ability to personalize learning and automate 
instructional processes(Yang 2022).  Artificial intelligence facilitates adaptive learning 
systems that customize content to meet the specific needs of individual students, thus 
enhancing engagement and improving academic outcomes (Park et al. 2023).  
Furthermore, AI-driven platforms have the capability to automate routine teaching 
tasks, including grading and providing feedback, thereby enabling educators to allocate 
more time to complex and creative pedagogical activities.  In addition to instructional 
delivery, AI enhances data analytics by providing insights into student performance and 
learning behaviors, which can inform more effective teaching strategies and assessment 
frameworks (Dianova and Schultz 2023).  The integration of AI in STEM education, 
while advantageous, poses challenges such as ethical concerns, equitable access, and 
technical complexity in implementation(Yang 2022).  Scholars recommend 
interdisciplinary collaboration and strong empirical research to facilitate responsible and 
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inclusive AI implementation in educational settings (Dianova and Schultz 2023). These 
initiatives are crucial to guarantee that AI technologies improve educational 
achievements while simultaneously addressing ethical issues, mitigating bias, and 
fostering equity across varied student groups.  Furthermore, continuous discourse 
among educators, technologists, politicians, and researchers is essential for creating 
frameworks that synchronize technology innovation with pedagogical principles and 
educational objectives. 

 AI is effecting significant transformations in the realms of teaching and learning 
within higher education.  AI-driven tools, including chatbots and virtual assistants, 
facilitate personalized and adaptable learning environments, thereby improving student 
engagement in both classroom and extracurricular settings (Caratozzolo, Alvarez-
Delgado, and Sirkis 2021) .  AI enhances institutional efficiency by automating routine 
operations and improving research productivity through technologies such as natural 
language processing and big data analytics (Kahyaoglu and Aksoy 2021).  The 
integration of AI in higher education presents significant societal and ethical issues, 
such as data privacy, algorithmic bias, and possible disruptions to conventional 
educational frameworks.  Institutions must carefully navigate these complexities while 
striving to uphold ethical standards and social responsibility (Ciampa, Wolfe, and 
Bronstein 2023). The incorporation of AI in higher education possesses transformative 
potential; yet, it necessitates a balanced and analytical approach.  On one hand, the 
advantages are clear: AI tools can facilitate more individualized learning experiences, 
enhance student engagement, and augment institutional efficiency.  These 
improvements provide a more dynamic and responsive educational milieu.  
Nonetheless, the ethical and societal ramifications must not be disregarded.  Issues like 
as data privacy, algorithmic equity, and the potential exacerbation of educational 
disparities are significant and urgent.  Institutions should refrain from hastily adopting 
AI solely for the purposes of efficiency enhancement or innovative marketing.  They 
should prioritize interdisciplinary collaboration and continuous empirical research to 
guarantee that AI fulfills the overarching objectives of equity, inclusion, and academic 
integrity. 

 The potential of AI in education is influenced by various socio-economic and 
cultural contexts at both regional and global levels (Bray et al. 2020).  In South Asia, AI 
can address educational disparities resulting from resource limitations and geographic 
isolation by facilitating adaptive and accessible learning solutions(Ng et al. 2023).  
Effective implementation necessitates the resolution of ongoing challenges associated 
with infrastructure and socio-economic inequality (Liu and Xie 2021).  Educators are 
increasingly acknowledged as essential contributors to the effective integration of AI in 
educational practices on a global scale.  Future directions in AI-driven education require 
a balanced approach that addresses ethical, cultural, and structural dimensions to ensure 
responsible and equitable use (Yadav, 2024; Vaidya, 2024).  AI presents significant 
opportunities for enhancing teaching and learning; however, its successful 
implementation necessitates collaboration among educators, policymakers, and 
technology developers(Cadamuro et al. 2024).  Inclusive and strategic collaboration is 
essential for the educational sector to effectively utilize AI's potential while preserving 
human-centered values(Yao and Wang 2024). The revolutionary potential of AI in 
education is indisputable; nevertheless, its efficacy depends on its adaptation to various 
socio-economic and cultural situations.  If fundamental issues like infrastructure 
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deficiencies and social inequality remain unaddressed, there is a significant risk that AI 
may worsen current educational inequities instead of alleviating them. 

Although AI's presence in educational discourse is increasing, a notable gap 
persists in empirical research examining its effects on Islamic education instructors. The 
current body of literature primarily focuses on the integration of AI in STEM education, 
higher education, and general education systems, while religious education, especially 
within Islamic schools, remains comparatively underexplored(Druga, Otero, and Ko 
2022). Moreover, the majority of studies focus on AI from a technological or curricular 
perspective, rather than investigating its impact on the professional development of 
religious educators (Wang, Rau, and Yuan 2023). Consequently, there is limited 
understanding of the impact of AI utilization on the digital literacy, teaching 
competence, and instructional innovation of PAI teachers, a critical area for advancing 
future-ready Islamic education in Indonesia. 

 This study aims to investigate the impact of AI utilization on three critical 
domains: digital literacy, teaching competence, and instructional innovation among 
Islamic education teachers. This research employs a quantitative approach to 
empirically assess the impact of AI integration on various dimensions of professional 
growth. This study examines the preparedness of PAI teachers to adopt AI-based 
pedagogical transformations and the challenges they face in this process. 

This research is distinguished by its contextual focus and integrative perspective. 
This study explores the intersection of AI and Islamic education in Indonesia, the 
country with the largest Muslim population, thereby contributing to a discourse that is 
both culturally and pedagogically relevant. Additionally, it presents an analytical model 
that concurrently examines the relationships between AI utilization and various aspects 
of teacher development. This research aims to provide insights for policymakers, 
educational institutions, and teacher training programs focused on modernizing Islamic 
education through the effective use of AI technologies. 
 

Method 

This research utilizes a quantitative methodology featuring a descriptive 
correlational design to examine the effects of Artificial Intelligence (AI) on digital 
literacy, teaching competence, and instructional innovation among Islamic Education 
(PAI) teachers in Riau Province.  This design facilitates the characterization of the 
variables under investigation and the identification of relationships among these 
variables through statistical methods. 

 This study's population includes 6,840 Islamic Education (PAI) teachers in 
secondary schools (SMA) located in Riau Province, Indonesia, who are registered with 
the Directorate General of Islamic Education, Ministry of Religious Affairs of the 
Republic of Indonesia.  Every teacher in this population possesses at least a Bachelor’s 
degree (S1), which constitutes the academic prerequisite for teaching in these schools.  
The research utilizes non-probability sampling, specifically accidental sampling, 
wherein participants are chosen based on their availability and willingness during 
training sessions or meetings conducted by pertinent institutions.  This sampling method 
effectively facilitates access to teachers participating in professional development 
events. 
      The application of Slovin’s formula yields a sample size of 378 teachers for the 
study.  Data will be gathered via a structured questionnaire in google form. It aimed for 
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assessing three primary variables: digital literacy, teaching competence, and 
instructional innovation.  The questionnaire includes Likert-type items designed to 
evaluate teachers' comprehension and application of AI tools, their capacity to 
incorporate technology into instruction, and their engagement in innovative teaching 
methodologies.  A pilot test will be conducted before the main data collection to ensure 
the instrument's validity and reliability, with revisions made as necessary based on the 
results. 

 The analysis will encompass descriptive and inferential statistics.  Descriptive 
statistics will summarize the fundamental characteristics of the data, encompassing 
measures of central tendency, variability, and frequency distribution.  Additionally, 
linear regression and multiple analysis will be utilized to assess the influence of AI 
usage on these variables. 

 Several steps will be implemented to ensure the instrument's validity and 
reliability.  Content validity will be established through expert review by professionals 
in education and technology, ensuring comprehensive coverage of all pertinent aspects 
of the study.  The assessment of reliability will utilize Cronbach's Alpha, aiming for a 
reliability coefficient exceeding 0.80, which signifies a strong degree of internal 
consistency. 
 
Result  

Descriptive Statistics 

This part delineates the study's findings about the influence of Artificial 
Intelligence (AI) expertise on digital literacy, pedagogical proficiency, and instructional 
creativity among Islamic education educators.  The findings are provided descriptively 
to offer a thorough review of teachers' comprehension of AI and its impact on their 
capacity to employ digital technologies, improve professional teaching skills, and adopt 
innovative instructional methods.  The analysis relies on quantitative data gathered via 
research instruments and analyzed with appropriate statistical methods. 

Table 1. Descriptive Statististics 

Variable Range Min Max Mean 
Std. 

Error 

Std. 

Deviation 
Variance 

AI Knowledge 105 58 163 104.42 0.805 15.65 244.93 

Digital 

Literacy 
80 20 100 74.7 1.233 23.966 574.36 

Teaching 

Competence 
91 22 113 76.77 1.082 21.036 442.53 

Instructional 

Innovation 
128 32 160 117.14 1.884 36.634 1342.04 

 

The descriptive statistics provide an overview of the levels of AI knowledge, 
digital literacy, teaching competence, and instructional innovation among 378 Islamic 
education teachers. The findings show that the average score for AI Knowledge is 
104.42, with scores ranging from 58 to 163. This indicates that, on average, the teachers 
possess a moderate to high level of understanding of artificial intelligence concepts, 
though there is some variation among individuals (SD = 15.65). 

The Digital Literacy variable has a mean score of 74.70, with a wide score range 
(20–100) and a relatively high standard deviation (SD = 23.97), suggesting considerable 
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differences in teachers' ability to use digital tools and technologies effectively. Some 
teachers demonstrate strong digital literacy, while others may lack essential digital 
skills. 

The Teaching Competence score has a mean of 76.77, with a range of 22 to 113. 
This suggests that teachers generally consider themselves, or are perceived, as 
competent in their pedagogical practices, although some variability exists (SD = 21.04), 
reflecting differing levels of experience or training. The highest mean score is found in 
Instructional Innovation (117.14), with a broad score range (32–160) and the highest 
standard deviation (SD = 36.63). This indicates that while many teachers are engaging 
in innovative instructional strategies, the level of innovation varies significantly among 
individuals, potentially due to differing access to resources, institutional support, or 
personal motivation. 

Overall, the results suggest that AI knowledge has the potential to enhance key 
competencies among Islamic education teachers, particularly in promoting digital 
literacy and fostering innovative teaching practices. However, the wide variability in 
scores across all variables implies the need for more targeted professional development 
programs to support teachers who may lag behind in these areas. 

Inferential Statistical Analysis 

This part shows the inferential statistical analysis subsequent to the descriptive 
data detailing the levels of artificial intelligence (AI) Knowledge, digital literacy, 
teaching competence, and instructional creativity among Islamic education teachers.  
This investigation aims to investigate the statistical correlations and effects among 
variables, specifically to ascertain whether AI knowledge significantly impacts digital 
literacy, teaching competency, and instructional creativity.  Correlation and regression 
methods are utilized to ascertain the strength and direction of associations, as well as the 
degree to which AI information aids in forecasting enhancements in these essential 
educational dimensions in relations Analysis 

This section delineates the findings of the investigation investigating the impact 
of Artificial Intelligence (AI) expertise on digital literacy among Islamic education 
instructors.  Digital literacy, an essential competency in contemporary schooling, is 
progressively influenced by the incorporation of AI technologies.  The study sought to 
determine if a teacher's comprehension of AI could significantly forecast their degree of 
digital literacy.  Regression analysis was employed to evaluate the correlation between 
AI knowledge and digital literacy, aiming to ascertain if augmenting teachers' AI 
expertise could enhance their proficiency in efficiently utilizing digital tools and 
technologies in the classroom.  The investigation reveals insights into the prospective 
function of AI education in cultivating a more technologically proficient teaching 
workforce. 

Table 2.Influence of artificial intelligence (AI) Knowledge to digital literacy 

Source Sum of Squares df Mean Square F-value Significance (p) 

Regression 26,387.00 1 26,387.00 19.68 < .001 

Residual 92,074.10 376 244.77   

Total 118,461.10 377    

 

Table 2 of the ANOVA analysis evaluates the impact of digital literacy on AI 
knowledge, indicating a statistically significant link.  The F-value is 19.678, with a p-
value of .000, well below the 0.05 threshold, suggesting robust evidence that digital 
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literacy significantly influences AI understanding.  The regression sum of squares is 
263.870, indicating the extent of overall diversity in AI knowledge elucidated by digital 
literacy, whereas the residual sum of squares is 92,074.087, signifying the variation 
unaccounted for by the model.  The aggregate sum of squares is 92,337.958, indicating 
the entire variability in AI knowledge among the 377 participants (df = 377).  The 
model comprises one predictor (digital literacy) and possesses 376 degrees of freedom 
for the residual, so validating it as a simple linear regression.  The findings indicate that 
elevated digital literacy levels substantially enhance respondents' knowledge and 
comprehension of artificial intelligence. 

An in-depth examination of the findings indicates that AI expertise plays a 
crucial role in digital literacy.  In the contemporary educational landscape, digital 
literacy transcends fundamental computer abilities; it includes the capacity to critically 
assess, generate, and convey knowledge through various digital means(Yao and Wang 
2024).  Digital literacy empowers Islamic education teachers to access a diverse range 
of online religious texts, scholarly discourses, and multimedia tools that augment 
personal knowledge and pedagogical efficacy(Yao and Wang 2024).  Artificial 
intelligence augments this capability by familiarizing educators with sophisticated tools, 
like language processing programs, automatic feedback mechanisms, and tailored 
learning platforms.  These technologies can enhance lesson planning, student 
evaluation, and classroom administration, ultimately improving the overall educational 
experience (Panisoara et al. 2020). 

This section examines the impact of Artificial Intelligence (AI) knowledge on 
the teaching competence of Islamic education instructors.  As AI progressively 
influences contemporary education, it is vital to comprehend how instructors' awareness 
of AI affects their pedagogical competencies.  The investigation seeks to ascertain if an 
elevated understanding of AI enhances teaching proficiency within Islamic education. 

Table 3. Influence of artificial intelligence (AI) Knowledge to Teaching 

Competence 

Source Sum of Squares df Mean Square F-value Significance (p) 

Regression 3,958.68 1 3,958.68 16.84 < .001 

Residual 88,379.28 376 235.05   

Total 92,337.96 377    

 
Table 3 presents the ANOVA results examining the influence of Teaching 

Competence on AI Knowledge among Islamic education teachers. The analysis shows a 
Regression Sum of Squares of 3958.678 and a Residual Sum of Squares of 88,379.280, 
with a total variance of 92,337.958. The F-value of 16.842 and a significance level of 
0.000 indicate that the model is statistically significant. This means there is a significant 
linear relationship between Teaching Competence and AI Knowledge. In other words, 
variations in Teaching Competence among teachers significantly contribute to 
differences in their level of AI Knowledge. 

This study's findings demonstrate that understanding Artificial Intelligence (AI) 
substantially affects teachers' teaching skills. As AI progressively revolutionizes 
multiple industries, including education, teachers with a comprehension of AI 
technologies are more adept at modifying their pedagogical methods, incorporating 
novel tools into their teaching, and addressing the changing requirements of 21st-
century learners. 
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Teachers possessing AI expertise shown enhanced proficiency in various 
fundamental aspects of teaching, such as instructional planning, classroom management, 
assessment design, and the utilization of digital resources (Kasneci et al. 2023). This is 
due to their capacity to utilize AI-driven tools;such as adaptive learning platforms, 
automated grading systems, and intelligent tutoring systems which not only optimize 
administrative functions but also customize learning experiences for students. 
Consequently, AI expertise immediately enhances pedagogical efficacy and student 
involvement(Ningsih and Lahby 2024). 

Moreover, teachers proficient in AI are inclined to embrace a growth mindset 
and demonstrate a heightened willingness for ongoing professional development. Their 
knowledge of technological trends promotes a proactive approach to digital literacy, 
data-informed instruction, and ethical decision-making in educational settings, all of 
which are essential elements of contemporary teaching proficiency(Ningsih and Akhyar 
2024). 

The study indicated that the impact of AI knowledge is influenced by factors 
including access to technology, institutional support, and prior training. Teachers with 
insufficient institutional support or continuous training opportunities, but possessing 
fundamental AI knowledge, exhibited no growth in their teaching proficiency. This 
indicates that understanding of AI alone is inadequate; educational institutions must also 
create an environment conducive to its practical use. 

This section examines the impact of Artificial Intelligence (AI) knowledge on 
instructional innovation among Islamic education educators.  As AI integration becomes 
more pertinent in educational environments, it is crucial to comprehend how teachers' 
understanding of AI may enhance innovative and effective teaching methodologies.  
Instructional innovation denotes the capacity to devise, modify, and execute novel 
pedagogical procedures and technology that improve student learning outcomes.  This 
investigation seeks to ascertain whether increased proficiency in AI tools and concepts 
fosters more innovative teaching methodologies in the realm of Islamic education. 

Table 4. Influence of artificial intelligence (AI) Knowledge to Instructional 

Innovation 

Source Sum of Squares df Mean Square F-value Significance (p) 

Regression 14.51 1 14.51 0.06 0.808 

Residual 92,323.44 376 245.54   

Total 92,337.96 377    

 
Table 4 presents  the p-alue (0.808) is greater than 0.05, the result is not 

statistically significant. This means that AI Knowledge does not have a significant 
effect on Instructional Innovation among Islamic education teachers in this sample. The 
low F-value and high significance level suggest that the regression model with AI 
Knowledge as a predictor does not significantly explain the variance in Instructional 
Innovation scores. In other words, based on this model, knowing a teacher’s level of AI 
knowledge does not reliably predict how Instructional Innovation they have. 

The findings indicate that understanding of AI does not enhances teaching 
instructional.  Teaching competence encompasses a profound comprehension of the 
subject matter, the proficiency to devise and execute effective lesson plans, and the 
ability to engage students in substantive learning activities(Kim et al. 2024).  Artificial 
intelligence tools can aid in each of these domains.  AI-driven solutions can deliver real-
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time statistics on student performance, enabling educators to modify their instructional 
tactics accordingly(Karataş and Yüce 2024).  Adaptive learning technologies provide 
customized training suited to individual student requirements, while virtual simulations 
and interactive content enhance the accessibility and engagement of abstract theological 
concepts(Ouatu and Gifu 2021).  For instructors of Islamic education, who frequently 
convey intricate theological and jurisprudential material, these tools might be essential 
in rendering the curriculum more accessible and influential(Chiu et al. 2023). 

 Instructional innovation is a significant domain impacted by AI expertise.  
Educational innovation encompasses the implementation of novel methods, resources, 
and tactics to enhance teaching and learning results(Sylla and Gil 2020).  Educators 
proficient in AI are more inclined to explore and incorporate emerging technology into 
their courses.  This encompasses the utilization of AI-driven apps for language 
translation, speech recognition, and content curation, all of which can facilitate more 
dynamic and interactive learning environments(Figueroa et al. 2021).  For example, 
educators can utilize AI to design individualized learning trajectories for pupils, 
establish intelligent tutoring systems, or integrate gamified educational experiences that 
conform to Islamic principles.  These innovations not only augment student 
involvement but also equip learners for a future in which digital fluency is 
imperative(Dalgıç, Yaşar, and Demir 2024). 

Given these findings, it is advisable for teacher education programs to 
incorporate AI literacy into their curricula and provide continuous training in AI 
applications for current teachers. This will boost teaching proficiency and prepare 
teachers for future changes in educational technology and student learning 
requirements. 

In this study, AI Knowledge is used as a continuous independent variable. The 
purpose of this analysis is to examine the influence of AI Knowledge on several 
dependent variables, namely Digital Literacy and Teaching Competence. To analyse 
this influence simultaneously, the Multivariate Regression method is applied, which 
allows for testing the effect of the independent variable on multiple dependent variables 
at once. 

Table 5 Influence of artificial intelligence (AI) Knowledge to Digital Literacy, 

Teaching Competence, and Instructional Innovation 

Source Sum of Squares df Mean Square F-value Significance (p) 

Regression 13,574.87 3 4,524.96 21.49 < .001 

Residual 78,763.09 374 210.6   

Total 92,337.96 377    

 
Table 5 presents an ANOVA analysis assessing the impact of digital literacy, 

teaching competence, and instructional innovation on AI knowledge through a multiple 
linear regression model.  The findings indicate that the total model is statistically 
significant, exhibiting an F-value of 21.486 and a p-value of .000, which is well below 
the 0.05 threshold.  This signifies that the three independent variables jointly exert a 
considerable influence on AI knowledge.  The regression sum of squares is 13,574.872, 
indicating the variance in AI knowledge accounted for by the predictors.  The residual 
sum of squares is 78,763.086, indicating the unexplained variance, whereas the total 
sum of squares is 92,337.958, reflecting the overall variation in AI expertise among the 
377 individuals.  The model, with 3 degrees of freedom for regression and 374 for 
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residuals, demonstrates that the interplay of digital literacy, teaching ability, and 
instructional creativity significantly influences respondents' understanding of artificial 
intelligence. 

This study's findings reveal a substantial correlation between knowledge of 
artificial intelligence (AI) and its impact on digital literacy, pedagogical proficiency, 
and instructional innovation among Islamic education educators.  AI knowledge 
significantly influences the professional capabilities of educators.  These findings 
confirm that AI knowledge is not a marginal ability but is intricately connected to the 
comprehensive pedagogical competences necessary in the digital world.  Specifically, it 
indicates that educators proficient in AI exhibit greater digital literacy, enhanced 
instructional competence, and a stronger propensity for innovation in their pedagogical 
approaches. 

 These results align with the Technology Acceptance Model (TAM) asserts that 
technology acceptance is determined by perceived usefulness and ease of use (Saif et al. 
2024).  In this study, educators with advanced AI understanding are more inclined to 
view digital technologies as beneficial and easily integrable, thereby increasing their 
readiness to implement them in teaching environments (Aguilera-Hermida et al. 2021).  
The Technological Pedagogical Content Knowledge (TPACK) paradigm, proposed by 
Mishra and Koehler (2006), provides a pertinent perspective for analyzing the data (Hsu 
and Lin 2022).  TPACK posits that effective 21st-century education necessitates the 
harmonious integration of technology knowledge with pedagogical and content 
knowledge (Liu et al. 2024).  AI expertise serves as a fundamental component that 
empowers educators to traverse intricate digital landscapes, choose suitable tools, and 
devise creative teaching methodologies that are both pedagogically robust and 
technologically informed. 

 Notwithstanding these favorable results, the research underscores the existence 
of considerable residual variance, suggesting that additional factors may affect digital 
literacy, teaching proficiency, and instructional innovation.  These may encompass 
access to technology, institutional support, educator motivation(Walczak and Cellary 
2023), and socio-cultural perceptions of technology utilization in religious education.  
Numerous Islamic educational institutions may exhibit reluctance to embrace AI and 
other digital technologies due to apprehensions regarding their conformity with Islamic 
tenets or fears of undermining traditional teaching methodologies(Andersdotter 2023).  
Moreover, infrastructural obstacles such restricted internet access, insufficient training 
resources, and poor technical assistance can impede the effective incorporation of AI in 
educational settings. 

To tackle these problems and optimize the advantages of AI knowledge, various 
strategic interventions are essential.  Professional development programs must be 
tailored expressly for Islamic education instructors, emphasizing AI literacy, digital 
pedagogy, and instructional creativity(Xia et al. 2024).  These programs must be 
culturally attuned and congruent with Islamic educational principles to guarantee 
acceptability and pertinence.  Training must be ongoing and pragmatic, allowing 
educators to explore AI tools and obtain feedback on their application(Zhang et al. 
2023). These specialized professional development programs are essential for providing 
Islamic education instructors with requisite AI competencies while ensuring that 
technological integration honors and enriches the distinct values of Islamic pedagogy.  
In the absence of culturally relevant and ongoing training, initiatives to utilize AI may 
prove unsuccessful or mismatched with educational objectives.  Consequently, investing 
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in customized, pragmatic, and culturally pertinent AI instruction for educators is an 
essential measure for promoting significant and enduring innovation in Islamic 
education. 

 The teacher education institutions must include AI and instructional technology 
into their courses.  Prospective Islamic education instructors ought to graduate with a 
robust proficiency in technological competencies, including the utilization of AI to 
enhance teaching and learning(Wissemann et al. 2022).  This necessitates cooperation 
among universities, educational technology specialists, and Islamic scholars to create 
courses and resources that are pedagogically sound and theologically suitable 
(Cetindamar et al. 2024). Incorporating AI and instructional technology into teacher 
education programs is crucial for equipping future Islamic education instructors to meet 
the changing requirements of contemporary classrooms.  Graduates possessing robust 
technological competencies will be more adept at utilizing AI tools efficiently, hence 
improving teaching quality and student learning results.  The partnership among 
universities, educational technology specialists, and Islamic scholars guarantees that 
these programs are both creative and consistent with Islamic principles, fostering a 
comprehensive and integrated educational framework.  This synergy is essential for 
developing educators capable of adeptly and ethically managing the convergence of 
technology and faith-based education. 

 Legislators and educational leaders must allocate resources for the requisite 
infrastructure to facilitate AI integration.  This include the provision of dependable 
internet connectivity, digital gadgets, and AI-enhanced educational software.  Financial 
resources should be designated for schools and madrasahs to facilitate the acquisition 
and upkeep of these technology(Wang et al. 2024).  Moreover, standards must be 
established to direct the ethical and successful application of AI in Islamic education, 
ensuring it reinforces rather than detracts from religious teachings (Yang et al. 2024). 
To effectively incorporate AI into Islamic education, it is essential for legislators and 
educational authorities to prioritize investment in requisite infrastructure, including 
dependable internet connectivity, contemporary digital gadgets, and AI-enhanced 
teaching software.  Sufficient funding will enable schools and madrasahs to get and 
sustain these technology, closing the digital divide and promoting equitable educational 
possibilities.  Furthermore, the establishment of explicit ethical criteria will direct the 
appropriate application of AI, ensuring that technological progress reinforces and 
upholds fundamental religious values rather than subverts them.  This equitable strategy 
is crucial for establishing a sustainable and culturally respectful AI-integrated 
educational setting. 

 Joint research should be promoted to investigate the convergence of AI and 
Islamic education.  Scholars from various fields, including computer science, education, 
and Islamic studies, ought to collaborate to create AI systems specifically designed for 
Islamic education.  This may encompass instruments for Qur’anic memorization, hadith 
categorization, fiqh simulations, and Arabic language acquisition.  These projects would 
not only improve the efficacy of Islamic education but also advance the worldwide 
dialogue on ethical and inclusive AI development. 

 It is essential to cultivate a favorable disposition towards AI among educators in 
Islamic studies.  Change management measures must be implemented to mitigate 
apprehensions and misunderstandings around technology.  This entails emphasizing the 
congruence between Islamic principles and technical progress, presenting success 
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narratives, and establishing support networks for educators to exchange experiences and 
solutions. 

The study presents compelling evidence that AI knowledge markedly improves 
digital literacy, pedagogical proficiency, and instructional innovation among Islamic 
education instructors.  These findings are corroborated by known educational theories 
such as TAM and TPACK, highlighting the significance of incorporating AI into 
teacher development programs.  The effective integration of AI in Islamic education 
necessitates a comprehensive strategy encompassing training, curriculum reform, 
infrastructure enhancement, policy formulation, and continuous research.  By adopting 
these ideas, Islamic education can evolve into a more dynamic, inclusive, and future-
oriented system that respects tradition while integrating innovation. 
 
Conclussion 

This study's findings affirm that understanding artificial intelligence (AI) 
substantially enhances digital literacy, pedagogical proficiency, and instructional 
innovation among Islamic education educators.  As education is progressively 
influenced by technological breakthroughs, providing instructors with AI expertise is 
not just advantageous but imperative for sustaining relevance and efficacy in the 
classroom.  The findings correspond with recognized theoretical frameworks, like the 
Technology Acceptance Model (TAM) and the Technological Pedagogical Content 
Knowledge (TPACK) framework, highlighting that knowledge of AI enables educators 
to incorporate technology effectively into their teaching methodologies.  Realizing the 
full potential of AI in Islamic education necessitates systemic measures, including 
focused teacher training, curriculum integration, infrastructure enhancement, and 
culturally relevant policy support.  Through these methods, AI can function as a potent 
instrument to enhance Islamic education, facilitating a balance between tradition and 
innovation while equipping learners for the challenges of the 21st century. 
 
References 

Aguilera-Hermida, A. Patricia, Angélica Quiroga-Garza, Sanjuana Gómez-Mendoza, 
Carmen Amalia Del Río Villanueva, Beatrice Avolio Alecchi, and Dilek Avci. 
2021. “Comparison of Students’ Use and Acceptance of Emergency Online 
Learning Due to COVID-19 in the USA, Mexico, Peru, and Turkey.” Education 

and Information Technologies 26(6):6823–45. doi: 10.1007/s10639-021-10473-8. 

Andersdotter, Karolina. 2023. “Artificial Intelligence Skills and Knowledge in 
Libraries: Experiences and Critical Impressions from a Learning Circle.” Journal 

of Information Literacy 17(2):108–30. doi: 10.11645/17.2.14. 

Bray, Lucy, Ashley Sharpe, Phillip Gichuru, Peter Marc Fortune, Lucy Blake, and 
Victoria Appleton. 2020. “The Acceptability and Impact of the Xploro Digital 
Therapeutic Platform to Inform and Prepare Children for Planned Procedures in a 
Hospital: Before and after Evaluation Study.” Journal of Medical Internet 

Research 22(8). doi: 10.2196/17367. 

Cadamuro, Janne, Anna Carobene, Federico Cabitza, Zeljko Debeljak, Sander De 
Bruyne, William Van Doorn, Elias Johannes, Glynis Frans, Habib Özdemir, 
Salomon Martin Perez, Daniel Rajdl, Alexander Tolios, and Andrea Padoan. 2024. 
“A Comprehensive Survey of Artificial Intelligence Adoption in European 



 Zalisman: The Artificial Intelligence Knowledge on Digital Literacy of Teaching Competence 
Among  Islamic Education Teachers 

POTENSIA: Jurnal Kependidikan Islam, Vol. 11, No. 1, Januari-Juni 2025  | 35  

Laboratory Medicine: Current Utilization and Prospects.” Clinical Chemistry and 

Laboratory Medicine 63(4):692–703. doi: 10.1515/cclm-2024-1016. 

Caratozzolo, Patricia, Alvaro Alvarez-Delgado, and Gabriela Sirkis. 2021. “Fostering 
Digital Literacy through Active Learning in Engineering Education.” Proceedings 

- Frontiers in Education Conference, FIE 2021-Octob. doi: 
10.1109/FIE49875.2021.9637304. 

Cetindamar, Dilek, Kirsty Kitto, Mengjia Wu, Yi Zhang, Babak Abedin, and Simon 
Knight. 2024. “Explicating AI Literacy of Employees at Digital Workplaces.” 
IEEE Transactions on Engineering Management 71:810–23. doi: 
10.1109/TEM.2021.3138503. 

Chiu, Thomas K. F., Benjamin Luke Moorhouse, Ching Sing Chai, and Murod 
Ismailov. 2023. “Teacher Support and Student Motivation to Learn with Artificial 
Intelligence (AI) Based Chatbot.” Interactive Learning Environments 32(7):3240–
56. doi: 10.1080/10494820.2023.2172044. 

Ciampa, Katia, Zora M. Wolfe, and Briana Bronstein. 2023. “ChatGPT in Education: 
Transforming Digital Literacy Practices.” Journal of Adolescent and Adult Literacy 
67(3):186–95. doi: 10.1002/jaal.1310. 

Dalgıç, Ali, Emre Yaşar, and Mahmut Demir. 2024. “ChatGPT and Learning Outcomes 
in Tourism Education: The Role of Digital Literacy and Individualized Learning.” 
Journal of Hospitality, Leisure, Sport and Tourism Education 34. doi: 
10.1016/j.jhlste.2024.100481. 

Dianova, Vera G., and Mario D. Schultz. 2023. “Discussing ChatGPT’s Implications for 
Industry and Higher Education: The Case for Transdisciplinarity and Digital 
Humanities.” Industry and Higher Education 37(5):593–600. doi: 
10.1177/09504222231199989. 

Druga, Stefania, Nancy Otero, and Amy J. Ko. 2022. “The Landscape of Teaching 
Resources for AI Education.” Annual Conference on Innovation and Technology in 

Computer Science Education, ITiCSE 1:96–102. doi: 10.1145/3502718.3524782. 

Figueroa, Caroline A., Tiffany C. Luo, Andrea Jacobo, Alan Munoz, Minx Manuel, 
David Chan, John Canny, and Adrian Aguilera. 2021. “Conversational Physical 
Activity Coaches for Spanish and English Speaking Women: A User Design 
Study.” Frontiers in Digital Health 3. doi: 10.3389/fdgth.2021.747153. 

Hsu, Hui Tzu, and Chih Cheng Lin. 2022. “Extending the Technology Acceptance 
Model of College Learners’ Mobile-Assisted Language Learning by Incorporating 
Psychological Constructs.” British Journal of Educational Technology 53(2):286–
306. doi: 10.1111/bjet.13165. 

Kahyaoglu, Sezer Bozkus, and Tamer Aksoy. 2021. “Artificial Intelligence in Internal 
Audit and Risk Assessment.” Contributions to Finance and Accounting Part 
F212:179–92. doi: 10.1007/978-3-030-72624-9_8. 

Karataş, Fatih, and Erkan Yüce. 2024. “AI and the Future of Teaching: Preservice 
Teachers’ Reflections on the Use of Artificial Intelligence in Open and Distributed 
Learning.” International Review of Research in Open and Distributed Learning 



Zalisman: The Artificial Intelligence Knowledge on Digital Literacy of Teaching Competence Among  
Islamic Education Teachers 

36 |                             POTENSIA: Jurnal Kependidikan Islam, Vol. 11, No. 1, Januari-Juni 2025  

25(3 Special Issue):304–25. doi: 10.19173/irrodl.v25i3.7785. 

Kasneci, Enkelejda, Kathrin Sessler, Stefan Küchemann, Maria Bannert, Daryna 
Dementieva, Frank Fischer, Urs Gasser, Georg Groh, Stephan Günnemann, Eyke 
Hüllermeier, Stepha Krusche, Gitta Kutyniok, Tilman Michaeli, Claudia Nerdel, 
Jürgen Pfeffer, Oleksandra Poquet, Michael Sailer, Albrecht Schmidt, Tina Seidel, 
Matthias Stadler, Jochen Weller, Jochen Kuhn, and Gjergji Kasneci. 2023. 
“ChatGPT for Good? On Opportunities and Challenges of Large Language Models 
for Education.” Learning and Individual Differences 103(9):1–9. doi: 
10.1016/j.lindif.2023.102274. 

Kim, Jinhee, Seongryeong Yu, Rita Detrick, and Na Li. 2024. “Exploring Students’ 
Perspectives on Generative AI-Assisted Academic Writing.” Education and 

Information Technologies 30(1):1265–1300. doi: 10.1007/s10639-024-12878-7. 

Kleesiek, Jens, Jacob M. Murray, Christian Strack, Georgios Kaissis, and Rickmer 
Braren. 2020. “A Primer on Machine Learning.” Radiologe 60(1):24–31. doi: 
10.1007/s00117-019-00616-x. 

Liu, Guangxiang Leon, Ron Darvin, and Chaojun Ma. 2024. “Exploring AI-
Mediated Informal Digital Learning of English (AI-IDLE): A Mixed-Method 
Investigation of Chinese EFL Learners’ AI Adoption and Experiences.” Computer 

Assisted Language Learning. doi: 10.1080/09588221.2024.2310288. 

Liu, Song, and Xiaoyao Xie. 2021. “AI Quality Cultivation and Application Ability 
Training for Normal University Students.” Proceedings - 2021 7th Annual 

International Conference on Network and Information Systems for Computers, 

ICNISC 2021 116–20. doi: 10.1109/ICNISC54316.2021.00030. 

Makeleni, Sive, Bonginkosi Hardy Mutongoza, and Manthekeleng Agnes Linake. 2023. 
“Language Education and Artificial Intelligence: An Exploration of Challenges 
Confronting Academics in Global South Universities.” Journal of Culture and 

Values in Education 6(2):158–71. doi: 10.46303/jcve.2023.14. 

Ng, Davy Tsz Kit, Jac Ka Lok Leung, Jiahong Su, Ross Chi Wui Ng, and Samuel Kai 
Wah Chu. 2023. “Teachers’ AI Digital Competencies and Twenty-First Century 
Skills in the Post-Pandemic World.” Educational Technology Research and 

Development 71(1):137–61. doi: 10.1007/s11423-023-10203-6. 

Ningsih, Wirda, and Yundri Akhyar. 2024. “The Potential of GPT in Education: 
Opportunities for Students’ Feedback.” Buletin Poltanesa 25(1):568949. 

Ningsih, Wirda, and Mohamed Lahby. 2024. “17 The Potential of GPT.” Empowering 

Digital Education with ChatGPT: From Theoretical to Practical Applications 247. 

Ouatu, Bogdan Ioan, and Daniela Gifu. 2021. “Chatbot, the Future of Learning?” Smart 

Innovation, Systems and Technologies 197:263–68. doi: 10.1007/978-981-15-
7383-5_23. 

Panisoara, Ion Ovidiu, Iulia Lazar, Georgeta Panisoara, Ruxandra Chirca, and Anca 
Simona Ursu. 2020. “Motivation and Continuance Intention towards Online 
Instruction among Teachers during the COVID-19 Pandemic: The Mediating 
Effect of Burnout and Technostress.” International Journal of Environmental 



 Zalisman: The Artificial Intelligence Knowledge on Digital Literacy of Teaching Competence 
Among  Islamic Education Teachers 

POTENSIA: Jurnal Kependidikan Islam, Vol. 11, No. 1, Januari-Juni 2025  | 37  

Research and Public Health 17(21):1–29. doi: 10.3390/ijerph17218002. 

Park, Joonhyeong, Tang Wee Teo, Arnold Teo, Jina Chang, Jun Song Huang, and 
Sengmeng Koo. 2023. “Integrating Artificial Intelligence into Science Lessons: 
Teachers’ Experiences and Views.” International Journal of STEM Education 
10(1). doi: 10.1186/s40594-023-00454-3. 

Qatawneh, Mohammad Abdelhamid Salem, and Amal Abdallah Al-Naimat. 2022. 
“Islamic Sustainable Development Theories and Their Intellectual Role in 
Developing Education During Pandemics.” Afkar 2022:221–44. doi: 
10.22452/afkar.sp2022no1.7. 

Saif, Naveed, Sajid Ullah Khan, Imrab Shaheen, Abdullah Alotaibi, Marim M. Alnfiai, 
and Mohammad Arif. 2024. “Chat-GPT; Validating Technology Acceptance 
Model (TAM) in Education Sector via Ubiquitous Learning Mechanism.” 
Computers in Human Behavior 154. doi: 10.1016/j.chb.2023.108097. 

Sylla, Cristina, and Maitê Gil. 2020. “The Procedural Nature of Interactive Digital 
Narratives and Early Literacy.” Lecture Notes in Computer Science (Including 

Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics) 12497 LNCS:258–70. doi: 10.1007/978-3-030-62516-0_23. 

Walczak, Krzysztof, and Wojciech Cellary. 2023. “Challenges for Higher Education in 
the Era of Widespread Access to Generative AI.” Economics and Business Review 
9(2):71–100. doi: 10.18559/ebr.2023.2.743. 

Wang, Bingcheng, Pei Luen Patrick Rau, and Tianyi Yuan. 2023. “Measuring User 
Competence in Using Artificial Intelligence: Validity and Reliability of Artificial 
Intelligence Literacy Scale.” Behaviour and Information Technology 42(9):1324–
37. doi: 10.1080/0144929X.2022.2072768. 

Wang, Chenyue, Sophie C. Boerman, Anne C. Kroon, Judith Möller, and Claes H de 
Vreese. 2024. “The Artificial Intelligence Divide: Who Is the Most Vulnerable?” 
New Media and Society. doi: 10.1177/14614448241232345. 

Wissemann, Ann Kathrin, Sabrina Winona Pit, Patrick Serafin, and Hansjürgen 
Gebhardt. 2022. “Strategic Guidance and Technological Solutions for Human 
Resources Management to Sustain an Aging Workforce: Review of International 
Standards, Research, and Use Cases.” JMIR Human Factors 9(3). doi: 
10.2196/27250. 

Xia, Qi, Xiaojing Weng, Fan Ouyang, Tzung Jin Lin, and Thomas K. F. Chiu. 2024. “A 
Scoping Review on How Generative Artificial Intelligence Transforms Assessment 
in Higher Education.” International Journal of Educational Technology in Higher 

Education 21(1). doi: 10.1186/s41239-024-00468-z. 

Yang, Weipeng. 2022. “Artificial Intelligence Education for Young Children: Why, 
What, and How in Curriculum Design and Implementation.” Computers and 

Education: Artificial Intelligence 3. doi: 10.1016/j.caeai.2022.100061. 

Yang, Weipeng, Xinyun Hu, Ibrahim H. Yeter, Jiahong Su, Yuqin Yang, and John Chi 
Kin Lee. 2024. “Artificial Intelligence Education for Young Children: A Case 
Study of Technology-Enhanced Embodied Learning.” Journal of Computer 



Zalisman: The Artificial Intelligence Knowledge on Digital Literacy of Teaching Competence Among  
Islamic Education Teachers 

38 |                             POTENSIA: Jurnal Kependidikan Islam, Vol. 11, No. 1, Januari-Juni 2025  

Assisted Learning 40(2):465–77. doi: 10.1111/jcal.12892. 

Yao, Ni, and Qiong Wang. 2024. “Factors Influencing Pre-Service Special Education 
Teachers’ Intention toward AI in Education: Digital Literacy, Teacher Self-
Efficacy, Perceived Ease of Use, and Perceived Usefulness.” Heliyon 10(14). doi: 
10.1016/j.heliyon.2024.e34894. 

Zhang, Zhixiong, Jianxun Zeng, Cuijuan Xia, Dongbo Wang, Baiyang Li, and Yingchun Cai. 

2023. “Information Resource Management Researchers’ Thinking about the Opportunities and 

Challenges of AIGC.” Journal of Library and Information Science in Agriculture 35(1):5–28.  
 
 


