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Abstract 

The increasing use of generative AI in university learning has raised important questions regarding 

its contribution to students’ cognitive development. Although applications such as ChatGPT, 

Gemini, and Claude can facilitate personalized and efficient learning, their educational value may 

be constrained when students lack sufficient digital literacy. To investigate these relationships, this 

study employed a quantitative cross-sectional survey involving active university students with prior 

experience using generative AI for learning. Data were collected through a structured five-point 

Likert questionnaire and examined through Partial Least Squares Structural Equation Modeling 

(PLS-SEM). The analysis involved evaluating the measurement properties of the constructs, 

examining the structural model, and estimating both direct and mediated effects. The findings 

confirmed satisfactory measurement quality for AI use, digital literacy, and critical thinking. AI 

utilization was positively related to students’ critical thinking, but its direct effect was 

comparatively small. A considerably stronger association was observed between AI utilization and 

digital literacy. In turn, digital literacy was positively associated with critical thinking. The 

mediation results further indicate that the contribution of AI utilization to critical thinking operates 

partly through students’ level of digital literacy, suggesting that the development of digital 

competencies is an important pathway connecting AI-supported learning with higher-order 

cognitive skills. This suggests that the contribution of AI to students’ critical thinking is 

strengthened when students possess adequate digital literacy. Therefore, higher education 

institutions should integrate digital literacy development into AI-supported learning, particularly 
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by strengthening students’ abilities to verify information, recognize potential algorithmic bias, and 

regulate their use of AI. In this way, AI can function as a tool that supports intellectual development 

rather than replacing students’ critical thinking processes. 

 

Keywords: Artificial Intelligence; Digital Literacy; Critical Thinking; SEM-PLS; College 

Students 

 

INTRODUCTION  

The integration of Artificial Intelligence (AI) into the higher education ecosystem has 

sparked a rapid shift in perspectives on learning between 2024 and 2026. This phenomenon is 

characterized by the use of generative and interactive AI tools such as ChatGPT, Gemini, and other 

adaptive learning systems that promise improved cognitive efficiency and personalized 

learning(Ateeq & Alfiras, 2025) (Braz˜ao & Tinaco, 2025)(Sardi, 2025). In the student community, 

the use of AI is no longer merely a technological trend but has become a primary tool for 

expanding ideas, providing in-depth insights, and facilitating the exploration of complex 

information (Lawasi et al., 2024)(Jasmadi et al., 2024). Despite its considerable potential to 

transform educational practices, the integration of artificial intelligence also raises concerns about 

its influence on higher-order cognitive development, particularly students’ capacity for critical 

thinking. Within higher education, the application of AI can produce diverse learning outcomes. 

When used appropriately, AI-based technologies may facilitate more efficient learning, deepen 

students’ understanding of complex concepts, stimulate creativity, and encourage greater 

involvement in academic activities. 

 However, the use of AI also carries potential risks such as plagiarism, technological 

dependence, and a decline in critical thinking skills. Furthermore, limitations in AI literacy and the 

lack of clear institutional guidelines pose challenges to its optimal utilization in higher education 

settings (Nurfauziah et al., 2025). The urgency of critical thinking skills in the AI era is crucial 

because students are confronted with a flood of machine-generated information, which often 

contains bias, contextual inconsistencies, or factual inaccuracies  (Fakour & Imani, 2024) (Jasmadi 

et al., 2024). Critical thinking enables students to evaluate, analyze, and synthesize AI outputs, 

rather than passively accepting them (Lawasi et al., 2024)(Sardi, 2025). Recent research shows 

mixed results; on the one hand, interaction with AI can stimulate cognitive engagement and 

reflection (Demir & Akar, 2025)(Braz˜ao & Tinaco, 2025), however, on the other hand, excessive 

reliance on the convenience of AI risks reducing motivation for independent learning and 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 

2911 

IJEVSS, Volume 05 Issue 04, 2026 

 Copyright at authors some right reserved this work is licensed under a Creative 

Commons Attribution-Share Alike 4.0 International License 

weakening students’ analytical capacities  (Anita et al., 2025)(Zhou et al., 2024) (Jasmadi et al., 

2024). This phenomenon poses a real threat where AI is used to automate tasks without deep 

thinking.  

In the dynamic relationship between AI use and critical thinking, digital literacy emerges 

as a crucial determining factor. Digital literacy encompasses not only the technical ability to 

operate devices but also self-regulation, ethical awareness, and the ability to critically evaluate 

digital resources (Demir & Akar, 2025)(Zhou et al., 2024). literature findings (2024–2025) indicate 

that digital literacy acts as a mediator that explains how AI use influences critical thinking skills 

(Ateeq & Alfiras, 2025). Students with high digital literacy tend to be able to utilize AI as a thinking 

tool to strengthen their analytical capacities (Anita et al., 2025). Conversely, low digital literacy 

causes the use of AI to have a negative impact because students lack the ability to filter the 

information provided by AI  (Andrian et al., 2025)(Anita et al., 2025).  

Although the mediating role of digital literacy has been identified, there is a significant 

research gap in the current literature. Most studies remain sector-specific with mixed results; 

some demonstrate the positive influence of digital literacy as a direct predictor (Ateeq & Alfiras, 

2025), while others position it as a moderator (Anita et al., 2025) (Arinto et al., 2026). or report a 

lack of robust mediation testing (Arinto et al., 2026). Furthermore, there is heterogeneity in the 

definitions and measurement instruments for digital literacy and AI literacy, which makes it 

difficult to synthesize findings universally (Fatih, 2025)(Demir & Akar, 2025). In Indonesia, research 

that explicitly tests this mediation model at the undergraduate level remains very limited, 

particularly studies employing robust quantitative approaches to validate the role of digital 

literacy in mitigating the risks of AI dependency (Kurniawati et al., 2025)(Arnu & Sobandi, 2025).  

Several recent studies indicate that AI can provide cognitive stimulation that encourages 

students to analyze, evaluate, and reflect on the information obtained during the learning process. 

AI can serve as a tool to help students develop problem-solving and critical thinking skills when 

used pedagogically and purposefully (Andrian et al., 2025). However, using AI without sufficient 

digital literacy may cause students to rely too much on technology and reduce their ability to think 

independently. Previous studies have shown that AI can support and improve the learning 

process. However, studies that examine the connection between AI use, digital literacy, and 

students’ critical thinking skills are still limited. Therefore, this study examines how the use of AI 

in learning affects students’ critical thinking skills and how digital literacy contributes to this 

relationship. Understanding this relationship can help higher education institutions develop 

appropriate learning strategies and digital literacy programs. In this way, AI can be used to support 
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students’ intellectual development while maintaining their ability to think critically and 

independently. 

Drawing on the preceding discussion, the present research examines the interplay among 

artificial intelligence (AI) utilization, digital literacy, and students’ critical thinking abilities. 

Specifically, the study seeks to determine whether incorporating AI into learning activities is 

associated with students’ critical thinking development, whether such utilization contributes to 

the enhancement of their digital literacy, and whether digital literacy functions as an intervening 

mechanism linking AI use with critical thinking. The results are anticipated to extend the 

theoretical understanding of technology-supported learning while also providing practical insights 

for designing instructional strategies that incorporate digital technologies effectively within higher 

education contexts. 

 

METHOD 

Research Design 

           This research investigates the relationship between AI utilization, digital literacy, and 

students’ critical thinking through a quantitative explanatory survey. Rather than following 

participants over an extended period, the investigation captured the required information at a 

single point in time using a standardized questionnaire. Within the proposed model, AI use 

represents the exogenous variable, critical thinking serves as the outcome, while digital literacy is 

positioned as the intervening variable that may explain the relationship between AI use and critical 

thinking. The conceptual relationships guiding the analysis are depicted in the following research 

framework.                      

                          
                                                         Figure 1. Research Design                                         
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Population and Sample 

               The participants in this study were active students at Makassar State University. The study 

used non-probability sampling with a purposive sampling technique. Students were selected if 

they had used generative AI tools, such as ChatGPT, Gemini, Claude, or other similar applications, 

to support their learning activities for at least one semester. The sample size was determined using 

a commonly applied rule for path analysis and Structural Equation Modeling (SEM). Based on 

these criteria, a total of 193 students participated in the study. 

 

Research Instruments 

Table 1. Operational Definition of Variables 

Variable Operational 

Definition of 

Variables 

Dimension 

Source Scale 

X = Use 

of AI 

 

The level of 

intensity and 

diversity in 

students’ use of 

adaptive and 

interactive AI 

technologies to 

support the 

learning process. 

This variable is 

measured using 

indicators of the 

frequency of AI 

use for concept 

exploration, 

writing 

assistance, 

information 

synthesis, and 

academic 

X1, X2, X3, 

X4 

Frequency & 

Intensity of AI 

Use 

(Ng et al., 

2024);(Chai 

et al., 

2024); 

(Marengo 

et al., 2025) 

1–5-point 

Likert scale 

Strongly Agree , 

Agree , 

 Undecided, 

Disagree, and 

Stronglyn 

Disagree 

 

X5, X6, X7, 

X8 

Perceptions of 

the 

Benefits of AI in 

Learning 

X9, X10, 

X11 

Attitudes Toward 

AI in Learning 
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problem- 

solving. 

 

Z = 

Digital 

Literacy 

Students’ 

capacity to 

access, evaluate, 

integrate, and 

communicate 

information 

ethically and 

critically through 

digital 

technology. In the 

context of 

this study, the 

focus is on self- 

regulation in the 

use of AI (AI self- 

regulation), 

awareness of 

algorithmic bias, 

and proficiency 

in verifying digital 

data. 

Z1, Z2, Z3 Digital 

Information 

Literacy 

(Wang et 

al., 2023); 

(Hwang et 

al., 

2023)(Zhou 

et al., 2025) 

1–5-point 

Likert scale 

Strongly Agree , 

Agree , 

 Undecided, 

Disagree, and 

Stronglyn 

Disagree 

Z4, Z5, Z6 Digital 

Communication 

& 

Collaboration 

Z7, Z8, Z9 Digital Content 

Creation & 

Management 

Z10, Z11, 

Z12 

Digital Security & 

Ethics 

Y = 

Critical 

Thinking 

Students’ 

cognitive skills in 

conducting in- 

depth analysis, 

Objective 

evaluation, and 

synthesis of 

information, 

Y1, Y2, Y3 Information 

Analysis & 

Interpretation 

(Payan-

Carreira et 

al., 2022); 

(Li et al., 

2022); 

(Rodríguez-

Rojas et al., 

2024) 

1–5-point 

Likert scale 

Strongly Agree , 

Agree , 

 Undecided, 

Disagree, and 

Stronglyn 

Disagree 

 

Y4, Y5, Y6 Evaluation & 

Assessment of 

Evidence 

Y7, Y8, Y9 Inference & 

Drawing 

Conclusions 
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particularly. 

information 

generated by AI 

systems. 

Indicators 

include th ability 

to identify 

arguments, 

evaluate the 

credibility of 

sources, and 

draw conclusions 

based on logical 

evidence. 

Y10, Y11, 

Y12 

Reflective 

Thinking & Self- 

Regulation 

 

Data Analysis Techniques 

              The study employed PLS-SEM as the analytical technique, with SmartPLS 4.0 serving as the 

software. 

 

1. Measurement Model Testing (Outer Model) 

             The outer model examines the relationship between latent variables and their indicators. 

          Table 2. Measurement Model Testing (Outer Model) 
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2. Structural Analysis (Inner Model) 

        The inner model examines the magnitude of influence among variables, the model's goodness 

of fit, and the hypotheses. 

 

Table 3. Structural Analysis (Inner Model) 

 
 

3. Hypothesis Testing 

         Testing uses a significance level of α = 5% (0.05). H₀ is rejected when the p-value is < 0.05 and 

the t-statistic is > 1.96, indicating a significant effect. 

a. Direct effects 

H₁: The use of AI in learning affects students' critical thinking skills. 

H₂: The use of AI in learning affects students' digital literacy skills. 

b. Indirect effect (mediation) 

H₃: Digital literacy may mediate the relationship between the use of AI in learning and 

students' critical thinking skills. This is tested using specific indirect effects.  

c. Total effect = direct effect + indirect effect. 
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RESULT AND DISCUSSION 

             

 
      Figure 2. Relationships Among Latent Variables and Their Constructs 

 

Research Results 

1. Outer Model Test 

a. Convergent Validity 

              The data analysis showed that the indicators met the required validity criteria. 

Indicators that did not meet the criteria were excluded from the research model. The valid 

indicators identified through the convergent validity test are presented below. 

                                     

                                        Table 4. Results of the Convergent Validity Test 

Variable Indocator Loading Factor (>0,7) AVE (>0,5) Ket. 
X = Use of AI 

 

X1 0,794 0,610 Valid 

X10 0,775 

X11 0,824 
X2 0,779 

X3 0,763 

X4 0,788 
X5 0,821 

X6 0,773 

X7 0,789 

X8 0,716 
X9 0,765 

Z = Digital 

Literacy 

Z10 0,783 0,602 Valid 

Z11 0,837 
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Z12 0,749 

Z2 0,775 
Z3 0,733 
Z4 0,805 

Z5 0,785 

Z6 0,730 
Z7 0,776 

Y = Critical 
Thinking 

Y1 0,801 0,583 Valid 

Y10 0,756 

Y11 0,739 
Y12 0,723 

Y2 0,714 

Y4 0,741 
Y5 0,783 

Y6 0,833 

Y7 0,772 

b. Discriminant Validity 

Table 5. Discriminant Valid 
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           The cross-loading results indicate that all indicators meet the requirements for 

discriminant validity. Each indicator has a stronger relationship with its own construct than 

with other constructs in the model. This confirms that the indicators appropriately represent 

their respective variables. Similar results are also shown by the AVE values based on the 

Fornell-Larcker criterion, as presented in Table 4. 

                                                Table  6. AVE- Fornell-Larcker criterion  
Critical 

Thinking 

Digital 

Literacy 

Use of AI in 

Learning 

Critical Thinking 0,764     

Digital Literacy 0,812 0,776   

Use of AI in Learning 0,669 0,711 0,781 

 

The Fornell-Larcker test shows that all variables meet the discriminant validity 

requirement. The AVE value of each variable is greater than its correlation with the other variables 

in the model. This indicates that each variable has a clear distinction from the others. 

 

c. Composite Reliability 

               Table 7.  Composite Reliability 

       
    Based on the Composite Reliability values, it can be seen that both Cronbach’s alpha 

and Composite Reliability are greater than 0.7; therefore, it can be concluded that each 

indicator in the instrument for each variable is reliable 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 

2920 

IJEVSS, Volume 05 Issue 04, 2026 

 Copyright at authors some right reserved this work is licensed under a Creative 

Commons Attribution-Share Alike 4.0 International License 

 
                                      Figure 3. Structural Equation Model 

 

2. Structural Test (Inner Model) 

                                                                     Table 7.  R Square 

Endogenous 

Constructs 
R² Adjusted T-statistics P-value 95% CI Interpretation 

Y 0,673 14,502 0,000 0,583–0,762 Strong 

Z 0,503 8,011 0,000 0,382–0,629 
Moderate– 

strong 

   

           The targeted outcome displays a substantial dependence on the antecedent factors tested. 

While the quantitative regression analysis validates the high strength of this explanatory network, 

minor residual discrepancies stem from external variables omitted in the current study. 

            Regarding construct Z, the corrected coefficient of determination stands at 0.503, 

demonstrating that the specified external predictors account for roughly half of its variance. 

Conversely, unmeasured external forces drive the residual 49.7% of the fluctuations. Based on this 

result, the model has a moderate level of explanatory power for construct Z and is relatively close 

to the strong category. The statistical test produced a t-statistic of 8.011 and a p-value of 0.000, 

confirming that the result is statistically significant. The 95% confidence interval for construct Z is 
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between 0.382 and 0.629. Overall, these findings indicate that the structural model provides a 

relatively good explanation of the dependent constructs, with a greater explanatory contribution 

to construct Y than to construct Z. 

 

Model FIT 

Table 8. Model Fit 

 
           Model fit evaluation was conducted to determine the level of fit between the research 

model and the empirical data. The test results showed that the SRMR values for the saturated 

model and the estimated model were 0.059, respectively. These values are below the 0.08 

threshold, indicating that the model has a good fit. Furthermore, the d_G value of 0.928, with a 

99% confidence interval upper limit of 0.931, indicates that the discrepancy value remains within 

an acceptable range. Meanwhile, the d_ULS value of 1.519 is slightly higher than the 99% 

confidence interval upper limit of 1.512. However, this difference is relatively very small, at 0.007. 

Considering the overall results of the model fit indicators, particularly the SRMR value, which falls 

into the “good” category, the research model can be said to have adequate fit with the empirical 

data and is suitable for further structural model testing 

 

Direct effect Hypothesis Test  

 

Table 9. Results of the direct effect hypothesis test 

Relationship β (O) 
T-

statistics 
P-value CI 95% Relationship Interpretation 

X → Y 0,186 2,709 0,007 0,052–0,322 Significant 

Positive, 

relatively 

weak 

X → Z 0,711 16,123 0,000 0,621–0,794 Significant 
Positive, 

strong 

Indikator 
Saturated 

Model 

Estimated 

Model 
95% CI 99% CI Interpretation 

SRMR 0,059 0,059 0,055 0,059 Good 

d_G 0,928 0,928 0,836 0,931 Good 
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Z → Y 0,68 10,983 0,000 0,555–0,798 Significant 
Positive, 

strong 

 

The structural model analysis reveals that every link among the latent constructs is 

favorable in direction and statistically meaningful. X is shown to exert a direct influence on Y (β = 

0.186, p = 0.007), and a 95% confidence interval that stays clear of zero reinforces this conclusion. 

A noticeably stronger association emerges between X and Z, where the path coefficient reaches 

0.711 (p < 0.001). Z, in turn, contributes positively to Y (β = 0.680, p < 0.001), and its confidence 

interval likewise excludes zero. Taken together, the data lend empirical backing to all three 

hypothesized paths in the structural model. Because the coefficients for X → Z and Z → Y exceed 

the direct X → Y effect, Z appears to serve as a key mechanism that accounts for variation in  Y. 

 

Table 10. Effect Size 

Relationship f² (O) Category T-statistics P-value Conclusion 

X → Y 0,053 Small 1,213 0,225 Not significant 

X → Z 1,023 Large 3,708 0 Significant 

Z → Y 0,705 Large 3,353 0,001 Significant 

   

         The results of the effect size (f²) test indicate that the contribution of each exogenous 

construct to the endogenous construct has a different level of influence. The relationship between 

X and Y yields an f² value of 0.053, which falls into the small effect category. However, this 

relationship is not statistically significant based on a t-statistic of 1.213 and a p-value of 0.225. 

Furthermore, the relationship between X and Z yields an f² value of 1.023, which falls into the 

large effect category, with a t-statistic of 3.708 and a p-value <0.001, thus indicating a significant 

and substantive effect. Meanwhile, the relationship between Z and Y has an f² value of 0.705, 

which also falls into the large effect category. This relationship is significant, with a t-statistic of 

3.353 and a p-value of 0.001. The 95% confidence interval results show that the effect size for 

X→Z ranges from 0.628 to 1.707 and for Z→Y ranges from 0.386 to 1.208, neither of which includes 

zero. Overall, construct Z plays a strong role in explaining Y, while X has a very strong contribution 

to Z; however, X’s direct contribution to Y is relatively small and not significant. 
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Indirect Effect Hypothesis Test 

Table 11. Results of the indirect effect hypothesis test 

Mediation 

Relationship 

β Indirect 

Effect 
T-statistics P-value CI 95% Decision 

X → Z → Y 0,483 9,08 0 0,385–0,592 Significant 

 

The mediation test indicates that Z acts as an intermediary that carries the influence of X 

over to Y. The size of this indirect effect is 0.483 (p < 0.001), and because its confidence interval 

does not contain zero, the effect can be considered statistically significant. This finding is 

reinforced by the bias-corrected confidence interval, which likewise stays clear of zero, making 

the presence of a mediating effect even more convincing. In addition, X continues to exert a 

significant direct influence on Y (coefficient = 0.186, p = 0.007). These findings indicate that Z 

partially mediates the relationship between X and Y. The magnitude of the indirect effect (0.483), 

which is higher than that of the direct effect (0.186), indicates that Z is the dominant mechanism 

through which X influences Y. Based on the VAF calculation, approximately 72.2% of X’s total effect 

on Y is mediated through Z, while 27.8% occurs through the direct pathway. These findings 

indicate that the presence of Z plays a strategic role in explaining how X influences Y. 

 

                                                           Table 12. Type of Influence 

Type of Influence Coefficient 

Direct Effect X → Y 0,186 

Indirect Effect X → Z → Y  0,483 

Total Effect 0,669 

 

DISCUSSION 

1. How Student Use of AI Relates to Critical Thinking Ability 

            The findings reveal a favorable link between students' engagement with AI and their 

capacity for critical thinking. Even so, the direct influence of AI on that capacity is fairly modest, 

and the statistical test indicates that it is not strong enough to be considered significant. This 

pattern is consistent with the findings of the study Firdaus et al., (2025) which examined students’ 

reliance on AI for academic assignments. The study found that the majority of students felt that 

AI provided them with immediate assistance in completing assignments; however, this 
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improvement was not necessarily accompanied by a consistent strengthening of their critical and 

creative thinking skills. Some respondents also appeared to engage less in deep thinking when 

using AI. These results suggest that the link between AI use and critical thinking is not 

straightforward. Its effect may depend on how students use AI and the purpose for which it is 

used. 

              Gerlich, (2025) found a significant negative correlation between the frequency of AI use 

and critical thinking skills, with cognitive offloading acting as a mediating variable. When students 

become accustomed to delegating the processes of analysis, evaluation, and decision-making to 

AI, the opportunities for them to practice independent reasoning actually diminish. It is this 

phenomenon that most likely contributed to limiting the positive influence of AI in this study, 

preventing it from developing into a statistically significant relationship, the benefits of AI in 

providing information and accelerating task completion go hand in hand with the risk of reduced 

independent thinking practice, so that the two cancel each other out in the aggregate data. 

            This explanation is further supported by the findings Fan et al., (2025) introduces the term 

“metacognitive laziness,” which refers to a situation where students do show an improvement in 

their final assignment scores but exhibit no significant difference in knowledge transfer and deep 

understanding compared to the group that did not use AI. This means that AI can accelerate the 

final output of an assignment without actually improving the quality of the underlying thought 

process. This condition logically explains why, in this study, the effect of AI on critical thinking was 

detected but was too slight to be considered significant. 

            These findings are also consistent with the results of the literature review Ramadhan et al., 

(2025) which explicitly concludes that the impact of AI on students’ critical thinking skills is 

ambivalent. On the one hand, AI can be an effective partner in fostering reflective and 

argumentative thinking when used actively and accompanied by adequate digital  literacy. On the 

other hand, passive use of AI merely seeking instant answers has the potential to undermine the 

motivation for independent thinking and the ability to construct arguments 

             The consistency of these findings is also evident in the study Santana et al., (2025). The 

study found that although the majority of students have developed critical and creative thinking 

skills, only a small fraction of them actually feel they rely excessively on AI. This pattern indicates 

that the use of AI among students is generally still supplementary or supportive in nature, rather 

than a complete replacement for their own thought processes. If the use of AI is limited to a 

supplementary role and has not yet been deeply integrated into structured learning strategies, 

then logically its impact on changes in higher-order cognitive abilities—such as critical thinking 
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will not yet be statistically significant, because the intensity and quality of cognitive engagement 

are not yet deep enough to produce measurable changes. 

 

2. The Impact of AI Use on Students’ Digital Literacy 

              Empirical evidence indicates a substantial positive correlation between artificial 

intelligence adoption and higher levels of digital competency among students. Data confirms that 

a deliberate and frequent integration of AI technologies into academic routines directly enhances 

learners' capabilities in retrieving, interpreting, critically assessing, and ethically applying online 

information. This shift reflects contemporary transformations in tertiary education, where 

generative platforms have transitioned from mere supplementary aids into core components of 

academic practice shaping how undergraduates conduct research, execute tasks, and internalize 

subject matter.  

           More specifically, the influential power identified in this study can be interpreted as 

evidence that AI acts as a cognitive facilitator that accelerates students’ digital literacy process. 

When students interact with an AI system, they do not merely receive information passively; they 

are also required to formulate appropriate questions, assess the quality of the answers provided, 

and verify their accuracy using other sources. It is this process that ultimately trains students’ 

sensitivity to the validity of information one of the core elements of digital literacy itself. These 

findings reinforce the results of the study Putri et al., (2025) which found that the use of artificial 

intelligence in conjunction with digital literacy makes a significant contribution to students’ critical 

thinking skills. The magnitude of this contribution underscores that AI and digital literacy are two 

variables that reinforce one another in shaping students’ competencies in the digital age, rather 

than functioning as independent variables. The results of this study are also consistent with the 

findings Supriyadi & Nasution, (2024), found that AI technology and digital literacy jointly and 

simultaneously influence student learning outcomes. The use of AI and digital literacy is not a 

coincidental finding or one specific to a single group of students, but rather a relatively consistent 

pattern in the Indonesian higher education environment. 

            To understand the mechanisms behind this significant relationship, a study conducted by 

Börekci & Çelik, (2024) The study suggests that students with adequate foundational digital 

literacy will find it easier and more prudent to utilize AI, and at the same time, repeated 

experiences in using AI reflectively help hone and improve their digital literacy. It is this positive 

cycle that appears to be reflected in the results of the statistical tests in this study, which show a 

strong and significant relationship between the two variables. 
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         These findings are further supported by the results of the study Nasution et al., (2025), 

which shows that the use of AI in interactive learning can improve students' numeracy skills.  

Research Nasution et al., (2025) It is worth noting that the use of AI that is not balanced by critical 

awareness has the potential to produce the opposite effect, such as a decline in interest in reading, 

the emergence of dependency, a reduction in creativity, and an increased risk of plagiarism as 

students rely on AI-generated answers as their primary source without further verification. The 

differing direction of these findings does not actually contradict the results of this study; rather, 

they complement one another. The positive impact of AI on digital literacy in this study most likely 

occurred because the student respondents used AI in a relatively reflective manner that is, as a 

thinking aid rather than a substitute for the thinking process itself.  

 

3. How Digital Literacy Shapes Students' Critical Thinking Skills 

              Students who are more proficient with digital tools generally demonstrate sharper critical 

thinking. The analysis points to a robust, favorable influence of digital literacy on this ability, and 

the statistical test confirms that the connection is meaningful rather than coincidental, showing 

that the two competencies are tightly intertwined. This finding implies that the better students 

are at accessing, filtering, understanding, and evaluating information from various digital 

platforms, the greater their capacity to analyze problems, assess arguments objectively, and make 

decisions based on sound reasoning. These findings underscore that digital literacy is not merely 

a technical skill in operating devices or applications, but rather a cognitive foundation that 

underpins how students think amid the overwhelming flow of information in today’s digital age. 

             More specifically, the strong influence found in this study can be interpreted as evidence 

that the digital literacy process actually trains students’ thinking structures in a gradual manner. 

When students are confronted with an abundance of information on the internet, they are 

required not to accept every piece of information they encounter at face value, but rather to 

discern which sources are credible, which are biased, and which require further verification. It is 

this process of selection and verification that gradually fosters the habit of critical thinking. These 

findings are consistent with the results of other studies Sitompul et al., (2025), More specifically, 

the strong influence found in this study can be interpreted as evidence that the digital literacy 

process actually trains students’ thinking structures in a gradual manner. When students are 

confronted with an abundance of information on the internet, they are required not to accept 

every piece of information they encounter at face value, but rather to discern which sources are 

credible, which are biased, and which require further verification. It is this process of selection 
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and verification that gradually fosters the habit of critical thinking. These findings are consistent 

with the results of other studies 

             Research Panduwinata & Setiawati, (2024), A study conducted on Office Administration 

Education students at Surabaya State University, using the Partial Least Squares Structural 

Equation Modeling (SEM-PLS) method, the study found that digital literacy significantly affects 

students’ critical thinking skills. Digital literacy enables students to gather, organize, and evaluate 

information from different digital sources. These abilities help students understand issues more 

clearly and develop stronger and more logical arguments. This mechanistic explanation provides 

a more detailed picture of how digital literacy actually translates into critical thinking skills namely, 

through the stages of information gathering, data organization, analysis, and argument synthesis 

a line of reasoning that is essentially identical to the stages of critical thinking itself. 

             Similar findings were also reported by Vernanda et al., (2025) which shows that digital 

literacy, together with information literacy, has a significant impact on students’ critical thinking 

skills. This study adds an important dimension, that digital literacy should ideally not stand alone 

but go hand in hand with information literacy to foster optimal critical thinking skills. Students 

who are able to operate digital technology but lack the ability to evaluate the credibility of 

information risk falling into fallacies, whereas students who possess both skills in a balanced 

manner will be better able to distinguish facts from opinions, detect bias, and objectively assess 

the credibility of sources a pattern also reflected in the strength of the relationship found in this 

study. 

             From a statistical perspective, the significance of the relationship found in this study 

indicates that the likelihood of these results arising by chance is extremely low; therefore, the 

relationship between digital literacy and students’ critical thinking skills can be generalized to a 

broader population, not limited solely to the sample in this study. The combination of a relatively 

strong relationship and statistical significance that has been consistently validated in various 

previous studies both nationally and internationally provides a solid empirical foundation for 

higher education institutions to begin incorporating the enhancement of digital literacy as one of 

the key strategies in developing students’ critical thinking skills, rather than merely as a 

supplement to information technology competencies. Overall, the findings of this study enrich the 

body of educational research in the digital age by affirming that digital literacy is a key predictor 

of students’ critical thinking skills. With this approach, strengthening digital literacy can truly 

transform into a meaningful improvement in critical thinking skills rather than merely the ability 

to use technology thereby better preparing students to face the complexities of issues in both the 
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academic world and society at large. 

 

4. Examining How Digital Literacy Intervenes in the Relationship Between Artificial 

Intelligence Utilization and Critical Thinking Ability 

             Research findings indicate that the use of AI has an indirect effect on students’ critical 

thinking skills, with digital literacy serving as a mediating variable. Interestingly, the inclusion of 

digital literacy as a mediating variable amplifies the effect of AI use on students’ critical thinking 

skills. The mediating role of digital literacy has a greater impact than the direct effect of AI use on 

students’ critical thinking skills. This relationship pattern is consistent with the research findings. 

Handayani et al.,(2026)  found that all pathways of influence both direct and indirect were found 

to be significant, and confirmed that digital literacy plays a key role in bridging the relationship 

between AI use and critical thinking skills. Furthermore, Gerlich, (2025) The study found that high 

AI usage is negatively correlated with critical thinking skills through the mechanism of cognitive 

offloading that is, the tendency to delegate thinking processes to machines. However, this risk 

essentially arises when AI users lack the ability to critically evaluate what the AI produces, and it 

is at this point that digital literacy serves as a balancing factor. 

            These findings regarding the importance of digital literacy are also highly consistent with 

the results of the study Andani & Friyatmi, (2025) which found that digital literacy contributes a 

much greater coefficient of influence to critical thinking skills than the direct use of AI. The study 

Fan et al., (2025) The researchers who introduced the term “metacognitive laziness” also provided 

a crucial foundation for understanding why AI’s direct impact on critical thinking was relatively 

weak in this study. Their experimental study showed that students who used ChatGPT to write 

essays did indeed achieve higher final scores, but did not demonstrate a significant improvement 

in knowledge transfer or deep understanding. This phenomenon occurs because the direct use of 

AI tends to shift students’ cognitive efforts from the process of analysis to mere acceptance. 

However, when AI use is accompanied by adequate digital literacy, students do not merely accept 

the AI’s output but also evaluate the reliability of the source, check the consistency of the 

arguments, and integrate them with their existing knowledge. It is this evaluative process that 

truly fosters critical thinking, and this can only occur when digital literacy serves as the bridge 

explanation that accurately illustrates why the mediating pathway in this study proved to be far 

stronger than the direct pathway. 
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CONCLUSION  

Partial least squares structural equation modeling (PLS-SEM) among undergraduates at 

Makassar State University reveals that artificial intelligence adoption does not substantially boost 

critical analytical skills on its own. Without mindful usage, direct interaction with AI remains minor 

and statistically negligible, raising concerns about cognitive laziness. However, AI adoption sharply 

enhances digital competence, which subsequently serves as a powerful catalyst for analytical 

reasoning. Crucially, digital fluency partially bridges the path between AI usage and cognitive 

growth, showing an indirect influence that dramatically outweighs the direct route. This confirms 

that digital competence is the primary channel for unlocking the mental benefits of AI.  From a 

theoretical stance, these findings reinforce mediation models in educational technology while 

filling an empirical gap within Indonesian higher education. Practically, institutions must move 

beyond merely providing AI access by embedding digital literacy specifically content validation, 

awareness of algorithmic tendencies, and self-directed learning into coursework. This ensures 

smart technologies complement rather than replace analytical thought. Nevertheless, the study 

is restricted by its single-site sample and cross-sectional methodology. Upcoming investigations 

should implement longitudinal frameworks, expand sampling across diverse campuses, and 

explore potential moderating variables like specific AI engagement habits.  
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