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 The main feature of education is student academic performance. Therefore, this 
study aimed to assess the factors that contribute to improving students' academic 
performance, including digital literacy. The study included 315 university students 
in Indonesia, who were divided into two groups based on their study field: (1) 
science and engineering, and (2) social science and humanities. Online 
questionnaires were randomly distributed to measure students' self-efficacy, 
academic engagement, digital literacy, and academic performance. Structural 
Equation Modelling (SEM) was applied to determine the model fitness among the 
four variables. The results showed that digital literacy and student engagement did 
not directly affect academic performance. However, engagement moderated the 
impact of digital literacy on self-efficacy, which in turn directly influenced 
academic achievement. Lectures that are conducted were found to be important in 
developing digital literacy, increasing student engagement, and improving self-
efficacy, ultimately leading to improved learning achievement. 

Keywords: academic engagement, academic performance, digital literacy, self-efficacy, 
academic achievement 

INTRODUCTION 

The term "academic achievement" is commonly used as a benchmark for student 
success, and it is an essential requirement for universities that are effectively managed 
both in the community and in the academic field. Students who excel academically are 
considered socially competent, intrinsically motivated, and goal-oriented, with a strong 
desire to succeed. Through continuous learning and improvement, learners can develop 
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and adapt to various circumstances, which are described as academic success (Gbollie, 
2017). In general, academic success can be defined as a student's self-motivation, self-
efficacy, and ability to cope with the learning environment, with the primary goal of 
achieving excellent academic performance in universities and colleges. 

The progress of science and technology in the 21st century is very rapid, creating a 
highly competitive environment among the younger generation. This environment 
encourages them to develop both hard and soft skills necessary for successful careers 
and social interactions with society (Majid, Liming, Thong, Raihana, 2012; Mukeredzi, 
Mthiyane & Bertram, 2015). In addition to keeping up with the rapid development of 
science and technology, students must equip themselves with life skills through a high-
quality education to survive in this competitive environment. 

Student academic performance is the focus of the entire education system, and the 
success and failure of each educational institution are measured by the academic 
achievement of students (Seeret, et al., 2021). Academic achievement refers to the 
knowledge attained by students, designated by grades given by lecturers. In the context 
of education, students' academic achievement is measured by lecturers or institutions 
within a specific period, either through examinations or continuous assessment (Narad 
and Abdullah, 2016). Student academic achievement has become a significant concern 
for higher education institutions (Shahzadi and Ahmad, 2021) since it is the main feature 
of education. Investigating the factors related to student academic performance has 
become a topic of increasing interest in higher education circles. Many recent studies 
have been conducted to explore the factors that affect student academic performance, 
but none are as significant as digital literacy (Bidin, et al., 2022; Sari, 2022). 

Academic self-efficacy is related to a student's capacity to find opportunities and 
obstacles in the environment, without compromising motivation or engagement (Oriol-
Granadoa, et.al, 2017). Academic self-efficacy refers to a student's belief in their own 
ability to achieve academic goals and perform well in academic tasks. According to 
Oriol-Granadoa et al. (2017), academic self-efficacy is not only about confidence in 
one's abilities, but also about the ability to identify and navigate challenges and 
opportunities in the learning environment while maintaining a high level of motivation 
and engagement. This means that students with high academic self-efficacy are more 
likely to take on challenging tasks and persist in the face of setbacks or obstacles. They 
are also more likely to seek out resources and support when needed and to actively 
engage in the learning process. Overall, academic self-efficacy plays an important role 
in shaping students' academic performance and success. 

Learning engagement is a variable that is classified as important in predicting a learning 
achievement which ideally can be investigated with actual learning outcomes or student 
GPA (Heo, et.al, 2020). It plays an important role in both regulatory and online 
environments (Kuo, et.al, 2021). Learning engagement refers to the intensity of students' 
behavioral engagement as well as the quality of the emotional experience when students 
start and learn (Jie, et.al, 2020). Student engagement is an outpouring of psychological 
and physical energy from students in gaining academic experience with learning and 
also extracurricular activities (Qudsyi, et.al, 2019), and commitment to the goals 
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(Christenson, et.al, 2012) and the rules applied in the school (Dogan, 2015). Student 
engagement consists of curiosity, concern, mastery or understanding of knowledge, 
enthusiasm, and skills in studying or solving problems in academic assignments 
(Susilowati, et.al, 2021). Indicators of learning engagement include behavioral, 
emotional, cognitive, and agent involvement (Delfino, 2019; Chiu, 2021). On the other 
hand, learning engagement can be seen from capacity building in social, behavioral and 
cognitive elements (Alamri, 2021). The component in student engagement describes the 
experience of autonomy to the extent that students represent outcomes that indicate 
students are involved in the desired activity (Shin, et.al, 2020). 

Digital literacy, as defined by Guler (2017), is the ability to use digital technology, 
communication tools, and networks to access, manage, integrate, analyze, evaluate, and 
create information to function effectively in a knowledge society. This definition 
emphasizes the development of technical skills, critical thinking skills, and ethical 
awareness related to the use of digital tools and resources. Vrana (2014) argues that 
digitally literate individuals should possess these abilities, while Durak et al. (2020) 
suggest that they should also be able to accurately identify sources of information, share 
it efficiently, and communicate securely. 

Moreover, digital literacy is a multifaceted concept that goes beyond technical 
proficiency to encompass critical thinking, problem-solving, and ethical decision-
making in digital environments. It is a social and cultural competence that is essential 
for effective participation in 21st century society. Zhao and Zhang (2020) emphasize 
that digital literacy is the ability to use digital technologies effectively, critically, and 
responsibly to communicate, access, evaluate, and create information in various digital 
environments. 

Technological advancements have a significant impact on students' academic 
performance, particularly in terms of digital literacy (Ukwuoma et al., 2016). Digital 
literacy encompasses the ability to retrieve and use information and communication 
technology, including computers and the internet, which can positively affect academic 
performance. However, excessive internet use has been found to have a negative 
relationship with academic performance (Leung et al., 2016). This is because digital 
literacy is a skill that requires continuous development over time. Furthermore, Iglesias-
Pradas et al. (2021) found that online learning is more effective in small to medium-
sized classes, while it may be less effective in larger classes. 

Having a strong belief can lead to good academic achievement for students. Self-
efficacy is considered the strongest predictor of academic performance among other 
predictive variables. However, some studies have found that self-efficacy does not have 
a significant effect on academic performance (Cho, et al., 2013). This is because 
psychological factors may not be stable enough to predict academic performance 
fluctuations. Moreover, online learning is associated with intrinsic goals that involve 
metacognitive regulation, but not with extrinsic goals that lack any regulation. 
Investigating the extent of self-efficacy's influence on student achievement is crucial 
given the above statements. 
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Therefore, the main objective of this study is to investigate the relationship between 
self-efficacy, learning engagement, and digital literacy with students' academic 
performance. Specifically, the study aims to examine how these factors contribute to the 
improvement of academic performance among students. The following research 
questions will guide the study: (1) How do self-efficacy, learning engagement, and 
digital literacy influence academic performance?; (2) Is there a significant relationship 
among self-efficacy, learning engagement, and digital literacy with academic 
performance? 

METHOD 

This study adopts a quantitative survey-based approach with the aim of exploring the 
impact of self-efficacy, digital literacy, and academic engagement on students' academic 
performance. The variables of the study comprise students' academic performance (Y), 
self-efficacy (X1), digital literacy (X3), and academic engagement (X2). To establish 
the fitness among the variables, Structural Equation Modelling (SEM) techniques were 
utilized. 

 
Figure 1 
Research conceptual framework 

Participants  

This study targeted 315 university students in Indonesia who divided into two group 
based on study field in (1) science and engineering; (2) social science and humanities. 
Online questionnaires were randomly distributed to the participants through telegram, 
WhatsApp, and other social platform to reach students who participating in university in 
Indonesia and university students in Taiwan, which divided into two groups, they are (1) 
science and engineering; (2) social science and humanities. A total of 300 students are 
targeted to fill the questionnaire. 

Instrument 

This study adapted four validated instruments to measure students’ global awareness, 
digital literacy, motivation, and proactive personality. A five-point Likert scale (strongly 
disagree to strongly agree) was used in the measurement of each variable. Academic 
performance based on academic reports which are further grouped into three categories 
(low, medium, and high) 

a. Academic performance 

Academic achievement is a construct to measure students' achievement, knowledge and 
skills (CRIRES, 2005).  
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b. Academic self-efficacy /General self-efficacy  

The Academic Self-Efficacy Scale was originally developed by Pintrich and De Groot 
(1990) and revised by Liang (2000). 

c. Academic engagement 

The student engagement scale was developed by Lam et al. (2009).  

d. Digital literacy 

Student’s ability to understand and perform multiple action with computers are 
measured using an instrument adopted from Law, et al (2018). It consists of three sub-
variables including basic digital literacy skills, intermediate digital literacy skills, and 
advanced digital literacy skills.  

All instruments are validated in the Indonesian context. Instrument validation was 
carried out with random student subjects from majors in the social humanities and 
science technology categories. The instrument used was tested for validity and reliability 
empirically. The results of the validation and reliability tests are as follows. 

Table 1 
The results of the validation and reliability tests 
Instrument  Correlation  Cronbach Alpha  

Self-efficacy 0.567-0.740  0.872  

Engagement  0.472-0.739  0.930  

Digital Literacy  0.452-0.762  0.797  

Academic Performance  0.388-0.726  0.783  

The table 1 presents the results of the validation and reliability tests for four instruments: 
Self-efficacy, Engagement, Digital Literacy, and Academic Performance. The 
correlations for these instruments ranged from 0.388 to 0.740, indicating moderate 
validity. The Cronbach's alpha coefficient values ranged from 0.783 to 0.930, suggesting 
high reliability for all instruments. Based on these results, it can be concluded that all 
questionnaires used in this study have moderate reliability and high validity. 

Data Analysis Technique 

To evaluate the extent of the interaction between factors, questionnaire data were 
analyzed using the Structural Equation Model (SEM). 

FINDINGS 

 
Figure 3 
Results of SEM analysis related to interactions between variables 
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Figure 3 shows that all values have met the requirements for a well-fitting model, with 
an RMSEA value of 0.048 and AGFI of 0.973. Based on the figure, the results of the 
model fit test are presented in Table 2. The fitted model demonstrates that digital 
literacy has an impact on engagement and self-efficacy, with engagement affecting self-
efficacy and academic performance, while self-efficacy influences academic 
performance. In this case, there has been a change in the structural model from the initial 
version. 

Table 2 
Model fit test 
GOF` Acceptable Match Rate Index Model Description 

Chi square  The smaller the better (p value ≥0.50)  2, df =1  Good  

GFI  GFI≥0.90 good fit  
0.80≤GFI ≤0.90 marginal fit  

≥0.90  
  

Good  
  

RMSEA  ≤0.5 good fit  0.048  Good 

NFI  ≥0.90 good fit  
0.80≤NFI ≤0.90 marginal fit  

1  Good  
  

AGFI  ≥0.90 good fit  
0.80≤AGFI ≤0.90 marginal fit  

0.973  Good  

The interactions between variables can be detailed as follows: 

Table 3 
Interaction among variables 
Latent Variable Path coefficient Description 

Digital literacy – Engagement  0.690 Significant 

Digital literacy-Self efficacy  0.177 Significant 

Digital literacy-academic performance  -  -  

Engagement-Self efficacy  0.584 Significant 

Engagement-Academic Performance  0.562 Significant 

Self-Efficacy-Academic Performance  0.272 Significant 

Based on Table 3, it appears that the highest path coefficient is on the digital literacy, 
which is 0.690, then followed by the engagement-self efficacy path of 0.584 and has a 
significant effect. When viewed from the variables that affect academic performance, 
the Engagement variable has a higher path coefficient than the other variables, which is 
0.562 and has a significant effect, followed by the self-efficacy variable with path 
coefficient 0.272, while the digital literacy variable has no effect on academic 
performance.  

Table 4 
Standardized indirect effects 
Latent Variable Digital Literacy Engagement Self-efficacy 

Engagement_ 0.000 0.000 0.000 

Self-efficacy_ 0.403 0.000 0.000 

Academic performance_ 0.545 0.159 0.000 
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Based on Table 4, the standardized indirect effects between the latent variables are 
presented in the form of a matrix. The rows and columns of the matrix represent the 
latent variables, while the numbers in the cells represent the standardized indirect 
effects. 

From Table 4, we can see that digital literacy has a direct effect on engagement (with an 
indirect effect of 0.000 on self-efficacy), while self-efficacy has a significant indirect 
effect of 0.403 on academic performance, and there are no indirect effects of 
engagement or self-efficacy on digital literacy or engagement. 

Furthermore, the table also indicates that engagement moderates the impact of digital 
literacy on self-efficacy. This means that digital literacy has an indirect effect on self-
efficacy through engagement. In other words, engagement acts as a mediator between 
digital literacy and self-efficacy. 

Lastly, academic achievement is directly influenced by both engagement and self-
efficacy, with a standardized indirect effect of 0.545 and 0.159, respectively. This 
implies that engagement and self-efficacy are both important factors that can affect 
academic performance positively. 

DISCUSSION  

Based on Figure 3, all values have met the requirements for a good-fitting model, with 
an RMSEA value of 0.048 and an AGFI of 0.973. The RMSEA value indicates the 
degree of fit between the model and the observed data, where a low value indicates a 
high level of fit. Meanwhile, the AGFI value indicates how well the constructed model 
can explain the variance in the data, where a high value indicates a high level of 
accuracy. 

Based on the results of the constructed model, digital literacy has an impact on 
engagement and self-efficacy, with engagement affecting self-efficacy and academic 
performance, while self-efficacy affects academic performance. In this case, there has 
been a change in the structural model from the initial version, where the change may be 
due to better analysis results or new experiences. 

The results of this model fit test are very important to ensure that the constructed model 
can explain the data well and can be used for further analysis. In the context of 
education, these results can help in developing more effective and efficient learning 
strategies to achieve the desired learning objectives. 

Table 3 provide valuable insights into the complex relationships between digital 
literacy, engagement, self-efficacy, and academic performance. The finding that digital 
literacy has the highest path coefficient indicates that individuals who possess high 
levels of digital literacy are more likely to engage with technology and digital media. 
This observation aligns with previous research that has emphasized the crucial role of 
digital literacy in various contexts (Van Deursen & Van Dijk, 2015). These insights 
underscore the significance of digital literacy and engagement in fostering self-efficacy 
and achieving academic success.  
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Furthermore, the significant path coefficient between engagement and self-efficacy 
suggests that engagement can influence an individual's self-efficacy in their digital 
abilities. Thus, interventions aimed at enhancing engagement with technology may help 
individuals to develop greater self-efficacy in their digital skills. 

The path coefficient between self-efficacy and academic performance is 0.272, 
consistent with previous research that has shown a positive relationship between the two 
(Bhati et al., 2022; Musa et al., 2020; Oyuga et al., 2019; Kolo et al., 2017). Self-
efficacy is a belief in an individual's ability to perform and regulate actions needed to 
achieve specific performance goals, according to Bandura's social cognitive theory 
(1986) (Kuo, 2021; Yang, 2021; Sökmen, 2019). Teachers can enhance self-efficacy in 
students by increasing personal relevance, intrinsic goals, and opportunities for critical 
thinking (Partin et al., 2012). Students with higher academic self-efficacy tend to have 
better academic performance, as they are more self-confident, motivated, and 
encouraged in completing educational tasks and homework, leading to higher grades 
(Yokoyama, 2019; Oyuga et al., 2019). Students with low self-efficacy may attribute 
poor grades to a lack of effort or a less supportive environment (Kolo et al., 2017). 

Learning engagement has a significant impact on academic performance, with a path 
coefficient of 0.562, as supported by previous studies (Li, et.al, 2021; Wang, et.al, 2020; 
Wu, et.al, 2020; Abubakar, et.al, 2017; Jie, et.al, 2020; Mustamiah, 2020). Student 
engagement is crucial in providing a meaningful learning experience and positively 
correlates with academic performance. Teachers play a crucial role in managing the 
class to improve student engagement, which can enhance student learning outcomes. 
Face-to-face attendance in class also has a positive correlation with learning engagement 
and academic performance. However, some studies show that learning engagement does 
not always have an effect on academic performance (Lee, 2012). Overall, maximizing 
student engagement is essential in improving academic performance. 

The path coefficient for engagement based on Table 3 is the highest among the variables 
affecting academic performance, indicating that engagement is a critical factor in 
achieving academic success. This finding is in line with previous research that has 
emphasized the importance of engagement in academic achievement (Fredricks, 
Blumenfeld, & Paris, 2004). The path coefficient for self-efficacy is also significant, 
indicating that individuals with higher levels of self-efficacy in their digital abilities are 
more likely to perform well academically. 

The results presented in Table 4 align with previous research that has highlighted the 
importance of digital literacy, engagement, self-efficacy, and academic performance in 
various contexts. For example, a study by Choi and Lee (2017) found that digital 
literacy positively influenced engagement and academic achievement among college 
students, while self-efficacy had a significant impact on academic performance. 

Moreover, another study by Wang, Chen, and Liang (2011) found that engagement and 
self-efficacy were important predictors of academic achievement among high school 
students. These findings support the results presented in Table 4 and suggest that the 
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relationships between digital literacy, engagement, self-efficacy, and academic 
performance are complex and multifaceted. 

The results presented in Table 4 provide valuable insights into the relationships between 
digital literacy, engagement, self-efficacy, and academic performance. The matrix 
format allows for a clear representation of the standardized indirect effects between the 
latent variables, which can help researchers and practitioners better understand how 
these variables are interconnected. One key finding is that digital literacy has a direct 
effect on engagement, indicating that individuals who are more digitally literate are 
more likely to engage with technology and digital media. However, there is no indirect 
effect of digital literacy on self-efficacy, suggesting that while digital literacy may be 
important for engagement, it does not necessarily translate to higher levels of self-
efficacy. Interestingly, the table also highlights the moderating role of engagement in the 
relationship between digital literacy and self-efficacy. This suggests that engagement 
can help to amplify the effect of digital literacy on self-efficacy. In other words, 
individuals who are highly engaged with digital technology may be more likely to 
develop greater self-efficacy in their digital abilities.  

Table 4 shows that both engagement and self-efficacy have significant direct effects on 
academic performance, with engagement having a larger effect than self-efficacy. This 
underscores the importance of engagement in achieving academic success and suggests 
that interventions aimed at improving engagement with technology may have a positive 
impact on academic outcomes. Overall, the findings presented in Table 4 provide a 
useful framework for understanding the complex relationships between digital literacy, 
engagement, self-efficacy, and academic performance. These insights can inform the 
development of interventions and policies aimed at improving digital literacy and 
technology use among individuals in various contexts, including education, work, and 
daily life.  

CONCLUSION 

Based on the results and discussion, it can be concluded that there are complex 
relationships between digital literacy, engagement, self-efficacy, and academic 
performance. The findings from Table 3 suggest that individuals with higher levels of 
digital literacy are more likely to engage with technology and digital media. Engagement 
can also influence an individual's self-efficacy in their digital abilities, while self-
efficacy has a positive relationship with academic performance, and engagement has a 
significant impact on academic performance. 

Moreover, digital literacy, engagement, self-efficacy, and academic performance are 
interconnected in intricate ways. Digital literacy has a direct effect on engagement, 
which in turn has a significant direct effect on academic performance. Engagement also 
has a moderating effect on the relationship between digital literacy and self-efficacy, 
indicating that highly engaged individuals are more likely to develop greater self-
efficacy in their digital abilities. Although digital literacy may not have an indirect effect 
on self-efficacy, the findings suggest that interventions aimed at improving engagement 
with technology may have a positive impact on academic outcomes. 
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These insights highlight the importance of digital literacy and engagement in fostering 
self-efficacy and achieving academic success. They can guide the development of 
interventions and policies aimed at enhancing digital literacy and technology use among 
individuals in various settings, including education, work, and daily life. 
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