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 Purpose of the study: The use of generative artificial intelligence (AI) in 

education is growing rapidly, particularly in the development of instructional 

materials. However, research providing an empirical evaluation of its 

effectiveness on teacher performance—taking digital literacy into account as a 

readiness factor—remains limited. This study is an evaluative research aimed at 

assessing the effectiveness of using generative AI in instructional material 

development on teacher performance, as well as evaluating the moderating role 

of digital literacy within the framework of educators’ professional 

accountability. 

Methodology: This study employs a quantitative approach using an explanatory 

survey design involving teachers from formal educational institutions in 

Lhokseumawe City. Data were collected via a Likert-scale questionnaire and 

analyzed using Partial Least Squares-Structural Equation Modeling (SEM-PLS) 

through SmartPLS 4 software to evaluate the structural relationships among 

variables.  

Main Findings: The analysis results provide evaluative evidence that the use of 

generative AI significantly contributes to improving teachers’ performance in 

the aspect of instructional material development. Digital literacy was also found 

to have a positive and significant effect on performance, with a more dominant 

influence. However, the evaluation results indicate that digital literacy does not 

moderate the relationship between the use of generative AI and teacher 

performance, suggesting that the effectiveness of AI is independent of the level 

of digital literacy in this sample.    

Novelty/Originality of this study: This study contributes to the field of 

educational evaluation by offering a framework for assessing evidence-based 

technology integration. The implications for evaluation practice are the need to 

develop teacher performance assessment standards that include digital 

technology competencies as part of professional accountability. These results 

can serve as a policy foundation for educational institutions in evaluating the 

effectiveness of technology training programs to ensure the adoption of AI that 

impacts instructional quality. 
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1. INTRODUCTION 

The development of artificial intelligence technology, particularly generative AI (Artificial Intelligence), 

has brought significant changes to learning practices, especially in the process of developing teaching materials 

by teachers. Generative AI enables teachers to produce text, images, and learning material designs more quickly, 

variably, and contextually, thereby potentially improving work efficiency and learning quality [1], [2]. A number 

of studies show that the use of generative AI serves as a teacher support tool that can reduce teachers' administrative 

workload, enhance creativity in material design, and open up broader opportunities for pedagogical innovation [3], 

[4]. However, the implementation of this technology does not necessarily result in improved teacher performance 

if it is not accompanied by adequate professional capacity to manage and utilize the technology appropriately. 

Teacher performance itself is a manifestation of the success of educators in carrying out planning, 

implementation, and evaluation of learning professionally, which is influenced by the interaction between personal 

factors, behavior, and work environment as described in Social Cognitive Theory [5]. In the context of technology-

based learning, the Technological Pedagogical Content Knowledge (TPACK) framework emphasizes that the 

effective use of technology, including generative AI, is highly dependent on teachers' ability to integrate 

technological knowledge, pedagogy, and content in a coherent manner [6], [7]. Thus, generative AI can be 

positioned as a technological environmental factor that has the potential to support teacher performance when used 

strategically in the development of teaching materials, rather than merely as a substitute for conventional work. 

The SAMR model also emphasizes that technology will have a significant impact on learning practices when it is 

able to encourage meaningful modification and redefinition of learning processes [8]. 

In the context of educational effectiveness, the adoption of technologies such as generative AI should not 

be viewed merely as a trend, but must be systematically evaluated to measure their actual contribution to the 

instructional process [9], [10]. Evaluating the integration of these technologies is crucial to ensuring that digital 

tools truly provide added value for educators, rather than simply increasing their administrative burden [11]. This 

study views the use of AI as an intervention that requires empirical evidence regarding its effectiveness in 

supporting teachers’ critical tasks, so that the results can serve as a foundation for future professional development 

policies [12], [13]. 

Furthermore, teacher performance is viewed as a key element within the framework of educational 

accountability. Measuring teacher performance amid the widespread use of generative AI involves more than 

simply examining the results of their work; it is an assessment of the extent to which their professional 

competencies can adapt to changes in teaching tools [14]. By focusing on performance as the subject of evaluation, 

this study aims to provide an overview of educators’ accountability in producing innovative and effective teaching 

materials, which will ultimately impact the overall quality of educational outcomes [15].  

On the other hand, digital literacy is seen as a key competency for teachers in facing the transformation 

of digital education. Digital literacy not only includes technical skills in using digital devices, but also the ability 

to evaluate information, understand the context of technology use, and act critically and ethically in the digital 

space [16], [17]. Previous studies have shown that digital literacy contributes positively to teachers' attitudes and 

acceptance of generative AI [18], [19]. However, most studies still focus on the direct influence of technology or 

digital literacy separately, while empirical testing of the role of digital literacy as a moderating variable in the 

relationship between generative AI use and teacher performance is still limited and shows mixed results. This 

condition indicates a relevant research gap that needs to be further explored. 

Based on the perspective of Program Evaluation Theory [20], there is a gap in the literature regarding 

comprehensive evaluations of how digital literacy moderates the effectiveness of new technology adoption on 

performance. Most previous studies have focused solely on direct effects, without conducting an in-depth 

evaluation of individual readiness variables [21], [22]. The novelty of this study lies in its evaluative approach, 

which combines AI adoption with digital literacy to provide a comprehensive picture of institutional readiness. 

The urgency of this research is heightened by the need for schools to adopt evidence-based policies in establishing 

new standards for teacher performance in the digital age [23]. 

Given this gap, this study was conducted as an empirical evaluation to analyze the effectiveness of using 

generative AI in the development of instructional materials on teacher performance, as well as to examine the role 

of digital literacy both as a direct predictor and as a moderating variable. The novelty of this study lies in its critical 

examination of the moderating role of digital literacy to determine the actual position of digital competence within 

the model of teacher professional accountability. Thus, this study makes a scientific contribution to the field of 



Ind. Jou. Edu. Rsc ISSN: 2722-1326  

An Empirical Evaluation of Generative AI Integration in Instructional… (Muhammad Dhuha Masyhuri) 

331 

educational evaluation by clarifying the role of digital literacy as a core teacher competency amidst the integration 

of generative AI into teaching practices to ensure sustainable educational quality. 

 

 

2. RESEARCH METHOD 

2.1. Type of Research  

 This study employs a quantitative approach with an explanatory survey design to evaluate the causal 

relationship among the variables [24]. This approach focuses on an empirical evaluation of the effectiveness of 

integrating generative AI technology into educational practice. 

 

2.2. Research Subject  

 The study population consisted of teachers at formal educational institutions (elementary schools/MI, 

junior high schools/MTs, and senior high schools/MA/SMK) in the city of Lhokseumawe. The sample was selected 

using purposive sampling, with the criteria being active teachers who had experience using digital technology, 

resulting in a total of 100 respondents [25]. 

 

2.3. Data Collection Instruments and Techniques  

 Data were collected using a structured questionnaire with a Likert scale developed based on prior 

theoretical studies. This instrument was designed to measure the variables of generative AI use, teacher 

performance, and digital literacy with a high level of internal consistency. 

 

2.4. Data Analysis Techniques  

 Data analysis was conducted using Partial Least Squares-Structural Equation Modeling (SEM-PLS) with 

SmartPLS 4 software. This technique was chosen for its ability to test complex structural models and moderation 

effects with a relatively small sample size [26]. The model evaluation includes testing the measurement model 

(validity and reliability) and the structural model (hypothesis testing) [20]. 

 

2.5. Research Procedures  

 The research procedure began with the formulation of an evaluative framework, followed by the digital 

distribution of the survey instruments, data processing using a bootstrapping algorithm, and concluded with the 

interpretation of the results to provide evidence-based educational policy recommendations. 
 

 

3. RESULTS AND DISCUSSION 

This section reports the findings obtained from the data analysis using the Partial Least Squares Structural 

Equation Modeling (SEM-PLS) technique. The analysis was conducted in stages through the evaluation of the 

measurement model (outer model) to ensure the validity and reliability of the constructs, followed by the evaluation 

of the structural model (inner model) to test the relationships between variables and the moderating role of digital 

literacy in strengthening or weakening the influence of generative AI use on teacher performance. The results 

presented in this section form the basis for drawing conclusions about the hypotheses that were formulated earlier. 

 

3.1. Evaluation Model Measurement (Outer Model) 

 

 

Figure 1. Outer Loadings Indicator Values 
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 The measurement model assessment indicates that all retained indicators exhibit outer loading values 

above the recommended threshold of 0.70. This indicates that each indicator is able to adequately represent its 

construct and meets the convergent validity criteria. 

 

Table 1. Cronbach's Alpha, Composite Reliability, and AVE 

 Cronbach's alpha Composite reliability AVE 

(X)_Use of Generative AI 0.928 0.942 0.701 

(Y) _Teacher Performance 0.920 0.936 0.677 

(Z)_Digital Literacy 0.941 0.952 0.712 

  

Table 1 above shows that the Cronbach's Alpha and Composite Reliability values for all constructs are 

above 0.70, indicating excellent internal consistency of the instrument. In addition, the AVE values for each 

construct exceed those indicating valid indicators. 

 

Table 2. Discriminant Validity (HTMT) 

Relationships Between Constructs HTMT value 

(Y) _Teacher Performance <-> (X)_Use of Generative AI 0.836 

(Z)_Digital Literacy <-> (X)_Use of Generative AI 0.704 

(Z)_Digital Literacy <-> (Y) _Teacher Performance 0.904 

  

According to Table 2 above, the results of the discriminant validity test using HTMT show that all values 

are below the threshold of 0.95. Although the HTMT values between digital literacy and teacher performance are 

relatively high, these values are still acceptable and reflect the contextual proximity between constructs without 

showing measurement overlap. 

 The evaluation model measurement was conducted to ensure the validity and reliability of the constructs 

used in the study. The analysis results show that all retained indicators have an outer loading value ≥ 0.70, thus 

meeting the convergent validity criteria. In addition, the Average Variance Extracted (AVE) value for each 

construct was above 0.50, namely the use of generative AI at 0.701, teacher performance at 0.677, and digital 

literacy at 0.712. These results suggest that each construct sufficiently captures the variance represented by its 

indicators. 

 In terms of reliability, all constructs show excellent internal consistency. The Composite Reliability and 

Cronbach's Alpha values for each construct are above the analysis threshold of 0.70, which indicates that the 

research instrument is reliable and suitable for further use. Thus, the measurement model in this study is declared 

to meet the validity and reliability criteria. 

 

3.2. Structural Model Evaluation (Inner Model) 

 

Table 3. Variance Inflation Factor (VIF) Value 

Structural Path VIF 

(X)_Use of Generative AI -> (Y) _Teacher Performance 1.851 

(Z)_Digital Literacy -> (Y) _Teacher Performance 1.877 

(Z)_Digital Literacy x (X)_Use of Generative AI -> (Y) _Teacher Performance 1.076 

  

Before testing the hypothesis, multicollinearity was examined using the Variance Inflation Factor (VIF) 

value. The analysis results showed that all structural paths had VIF values below 3, with the VIF value of 

generative AI use on teacher performance at 1.851, digital literacy on teacher performance at 1.877, and the 

interaction of digital literacy and generative AI use on teacher performance at 1.076. These findings indicate that 

there are no multicollinearity issues in the structural model, allowing the testing of relationships between variables 

to proceed. 
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3.3. Hypothesis Testing (Bootstrapping) 

 

Table 4. Hypothesis Testing Results 

Hypothesis Path β t-statistic p-value Decision 

H1 X → Y 0,428 3,917 0,000 Accepted 

H2 Z → Y 0,548 5,045 0,000 Accepted 

H3 Z × X → Y −0,099 1,832 0,067 Rejected 

  

According to Table 4 above, hypothesis testing was conducted using the bootstrapping technique, where 

the use of Generative AI in developing teaching materials was proven to have a positive effect on teacher 

performance, as was the digital literacy hypothesis, which was also proven to have a positive and significant effect 

on teacher performance (β = 0.548; t = 5.045; p < 0.001). This effect is the strongest in the model, indicating that 

digital literacy is the dominant factor contributing to the improvement of teacher performance. 

Results from the interaction analysis demonstrate that digital literacy does not significantly alter the effect 

of generative AI use on teacher performance (β = −0.099; t = 1.832; p = 0.067). In other words, digital literacy 

does not act as a moderating factor in this relationship. 

Overall, the two main hypotheses in this study were accepted, namely the effect of generative AI use on 

teacher performance and the effect of digital literacy on teacher performance. Meanwhile, the hypothesis stating 

that digital literacy moderates the effect of generative AI use on teacher performance was rejected. These results 

indicate that digital literacy plays a significant direct role in predicting teacher performance, but does not function 

as a factor that strengthens or weakens the effect of generative AI use. 

The findings of this study show that the integration of generative AI in the development of teaching 

materials contributes positively to improving teacher performance, in line with the assumption that artificial 

intelligence-based technology can improve the efficiency and quality of professional work. Digital literacy has 

also been proven to have a significant effect on teacher performance. However, contrary to initial expectations, 

digital literacy does not play a significant role in strengthening the relationship between the use of generative AI 

and teacher performance. This condition indicates that the effect of generative AI on teacher performance is more 

direct than through the mechanism of digital competency interaction. Therefore, this section will outline the 

theoretical and empirical implications of these findings. 

 

3.4.  The Effect of Generative AI Use in Teaching Material Development on Teacher Performance 

The test results show that the use of generative AI in developing teaching materials has a positive and 

significant effect on teacher performance. These findings indicate that the use of generative AI can improve teacher 

efficiency, particularly in lesson planning, material preparation, and administrative tasks directly related to 

pedagogical activities. Generative AI acts as a tool that speeds up work processes, allowing teachers to allocate 

their time and energy more optimally to core learning activities. 

These findings are in line with Blake [27], which confirms that generative AI can support the teaching 

process by providing adaptive and varied learning materials, thereby improving the quality of pedagogical 

practices. Baskara [28] also found that the use of generative AI encourages increased effectiveness in learning 

communication and teacher creativity in designing teaching strategies. In addition, MacDowell et al. [29] showed 

that generative AI contributes to reducing teachers' administrative workload, which indirectly impacts on improved 

professional performance.  

These findings provide evaluative evidence that the integration of generative AI into instructional 

material development serves as an effective technological intervention for enhancing educators’ productivity [30], 

[31]. The success of this implementation demonstrates that AI is not merely a technical tool, but rather a catalyst 

for instructional effectiveness that enables teachers to allocate more time to high-quality pedagogical interactions 

[32]. From the perspective of Educational Effectiveness, these results confirm that appropriately adapted 

technology can redefine the standards of professional performance for teachers in the digital age [33], [34].  

Thus, the findings of this study support the view that generative AI should be regarded not only as a 

technological innovation but also as a practical tool that can contribute to enhancing teacher performance. These 

findings confirm that the integration of AI in the development of teaching materials has real practical implications 

for teacher productivity and work quality. 
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3.5. The Impact of Digital Literacy on Teacher Performance 

The results of the analysis reveal that digital literacy exerts a positive and significant effect on teacher 

performance, with a larger path coefficient than that of generative AI. These findings underscore that teachers’ 

ability to critically understand, manage, and effectively utilize digital technologies constitutes a foundational driver 

of professional performance in the digital era. 

This outcome aligns with previous studies indicating that digital literacy directly enhances teacher 

performance by fostering creativity, professionalism, and work effectiveness. For instance, Wilujeng and 

Setiyawan [35], Mao et al. [36] demonstrated that digital literacy significantly improves teachers’ innovative 

capacity and overall effectiveness. Similarly, Widowati and Purbojo [7] emphasized that technology integration 

competence is a critical determinant of teacher performance, particularly within technology-enhanced learning 

environments. 

More importantly, these results reposition digital literacy not merely as a supporting variable, but as a 

core competency for teachers in the digital age. Teachers with strong digital literacy tend to be more adaptive, 

reflective, and effective in fulfilling their professional responsibilities—regardless of the specific technology 

employed [37]. In this context, digital literacy functions as an enabling foundation that allows teachers to harness 

generative AI (and other emerging technologies) more critically, ethically, and productively. Rather than 

competing with AI, high digital literacy amplifies its benefits, creating a synergistic effect on teaching quality and 

professional efficacy [38]. 

Overall, these findings highlight that investing in digital literacy should remain a strategic priority in 

teacher professional development. In an era of rapid technological advancement, digitally literate teachers are 

better equipped to integrate, critique, and maximize the potential of generative AI, thereby ensuring more 

sustainable, meaningful, and effective educational practices. 

  

3.6.  The Role of Digital Literacy Moderation on the Relationship between Generative AI Use and Teacher 

Performance 

The test results show that digital literacy does not moderate the effect of generative AI use on teacher 

performance. The interaction coefficient is negative and insignificant, indicating that teachers' digital literacy 

levels neither strengthen nor weaken the relationship between generative AI use and teacher performance. These 

findings are important and cannot be considered a failure of the model. Contrary to the common assumption that 

digital literacy always strengthens the impact of technology, the results of this study show that the influence of 

generative AI on teacher performance is relatively direct. Generative AI, as an intuitive and easy-to-use interface-

based technology, can be utilized by teachers with varying levels of digital literacy without a significant difference 

in performance. 

These results differ from the findings of Sergeeva et al. [39], which show the moderating role of digital 

literacy in the context of attitudes and acceptance of generative AI. This difference can be explained by the 

different focus of the dependent variables. Sergeeva et al.'s research focuses on affective aspects and attitudes 

toward technology, while this study measures teacher performance as actual work output. Thus, digital literacy 

plays a greater role as a factor that influences readiness and attitudes toward AI, rather than as a reinforcer of the 

relationship between AI use and actual work performance. These findings confirm that digital literacy and the use 

of generative AI are two factors that work in parallel, rather than interactively. Digital literacy improves teacher 

performance directly, while generative AI contributes as a work tool that has a direct impact on performance 

without relying on the level of digital literacy as a reinforcing factor. 

The finding that digital literacy does not act as a moderating variable offers a new perspective on the 

evaluation of technology integration in schools. These results indicate that the effectiveness of generative AI on 

teacher performance is universal and does not depend on a specific threshold of digital competence [40], [41]. This 

can be explained by the characteristics of generative AI, which features a highly intuitive natural language 

interface, thereby minimizing the technical barriers typically found in conventional educational technology [42]. 

Within the framework of educational accountability, this phenomenon indicates that AI has acted as an instrument 

for the equalization of productivity, whereby educators with varying levels of digital literacy can achieve similar 

performance standards in the development of instructional materials [43], [44]. 

Overall, this study shows that teacher performance is influenced by two main factors, namely the use of 

generative AI and digital literacy, with different mechanisms of influence. Generative AI acts as a work instrument 

that improves teacher efficiency and productivity, while digital literacy is a basic competency that directly 
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determines the quality of professional performance. The absence of a moderating effect of digital literacy indicates 

that the successful use of generative AI does not entirely depend on the level of digital literacy, but rather on the 

characteristics of AI itself, which is becoming increasingly user-friendly. 

 

3.7. Implications and Limitations 

In practical terms, the findings of this evaluation suggest that educational institutions adopt new standards 

for teacher performance evaluations that integrate AI competencies as part of professional accountability [45], 

[46]. The government needs to develop training curricula that focus not only on the technical aspects of AI use but 

also on ethics and the validation of machine-generated content [45], [47].  

However, this study has limitations due to a sample size restricted to a single geographic region, so 

generalizing the results must be done with caution [48]. Further research is recommended to involve a broader 

sample and use longitudinal methods to evaluate the long-term impact of AI on educational success in a systemic 

manner [49], [50]. 

These findings provide important implications for both theory and practice. At the theoretical level, the 

study advances the discussion in educational technology by offering a clearer understanding of how digital literacy 

relates to the link between AI-driven technology use and teacher performance. The finding that digital literacy 

does not act as a moderator but has a significant direct effect enriches the literature, which has tended to assume 

the normative moderating role of digital literacy. This study shows that digital literacy is an independently 

established foundation of teachers' professional competence, not merely a situational factor that reinforces the 

influence of certain technologies. 

In practical terms, the results of this study have implications for policy makers and education 

administrators. Efforts to improve teacher performance are not sufficient if they only encourage the adoption of 

generative AI in learning, but must be accompanied by the systematic and continuous strengthening of teachers' 

digital literacy. Teacher training programs should focus on developing comprehensive digital competencies so that 

teachers are able to utilize various learning technologies critically, effectively, and responsibly. In addition, the 

development and implementation of generative AI in education needs to be directed as a pedagogical tool that 

supports teacher performance, not as a substitute for the professional role of teachers. 

 

 

4. CONCLUSION  

This evaluative study concludes that the integration of generative AI into instructional material 

development is an effective technological intervention that significantly contributes to improving teachers’ 

professional performance. The findings indicate that the use of AI directly accelerates instructional processes and 

educator productivity, while digital literacy serves as a crucial readiness factor in supporting such performance. 

However, the analysis results demonstrate that digital literacy does not act as a moderating variable, suggesting 

that the intuitive nature of generative AI allows the benefits of this technology to be experienced equally by 

teachers with varying levels of digital competence. Overall, the integration of AI has redefined standards of 

professional accountability within the framework of educational quality assurance in the digital age. As a 

recommendation for future research, it is suggested that future researchers explore institutional support and teacher 

workload as potential moderating factors, and employ a longitudinal research design to systematically evaluate the 

long-term impact of AI use on student learning outcomes.  
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