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ABSTRACT
The article must include an abstract of 100–250 words. The abstract should not repeat information already stated in the title. It must be written in English and should provide sufficient detail, containing: (1) an introductory statement explaining the importance of the research, (2) the research objectives, (3) a summary of the methodology (including subjects, instruments, data collection procedures, or data analysis), (4) the research results/findings, and (5) the implications or recommendations of the study. Example: The rapid development of digital technology requires students to possess adequate digital literacy. However, the uneven levels of digital literacy among students hinder the optimal use of technology in improving their academic achievement. Purpose: this study examines the influence of digital literacy skills on university students’ academic performance in higher education. Method: using a correlational research design, data were collected from 157 students through a validated digital literacy assessment and academic performance records. Findings: the results indicate a significant positive relationship between students’ levels of digital literacy and their Grade Point Averages (GPA). Regression analysis further shows that information evaluation, digital communication, and content creation are the strongest predictors of academic achievement. Significance: these findings suggest that improving digital literacy competencies can contribute to enhanced learning outcomes. The study recommends that higher education institutions integrate structured digital literacy training into curricula to support student success in an increasingly technology-driven learning environment.
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1 INTRODUCTION

The introduction must be clear and written descriptively, containing at least the following elements: the significance of the research by reviewing both international and national issues with clearly cited sources; the researcher’s response to the issues presented; findings from previous studies related to the stated issues, leading to the identification of the research gap between the current study and previous works; the novelty or research niche addressed, supported by relevant primary theories; and the specific focus of the present research. This section should conclude the introduction, in which the objectives or research questions are written descriptively without bullet points or numbering.
For convenience, authors are encouraged to use this template in its entirety by replacing each section with their own content so that the submitted article fully complies with the guidelines, while deleting unnecessary sections to avoid errors in other parts of the manuscript.
The rapid integration of digital technologies into higher education has transformed how students access information, interact with learning materials, and demonstrate academic competencies. As universities shift toward blended and fully online learning environments, digital literacy has become a foundational skill essential for academic success (Gustiningsi & Putri, 2024). Digital literacy not only encompasses the ability to operate technological tools but also includes higher-order competencies such as evaluating information credibility, managing digital content, and engaging in responsible online communication (Nusantara et al., 2025). Consequently, institutions are increasingly recognizing the necessity of equipping students with these skills to navigate complex digital learning ecosystems effectively.
Despite its growing importance, the relationship between digital literacy and academic performance remains underexplored in many higher education contexts, particularly in developing regions where technology adoption varies widely across institutions. Previous studies have shown mixed findings regarding how digital competencies influence learning outcomes, suggesting the need for context-specific investigation. Understanding this relationship is crucial for designing evidence-based interventions that support student achievement (Alghadari et al., 2025). Therefore, this study aims to examine the extent to which digital literacy levels predict academic performance among university students, providing insights that can guide policy development and instructional practices within technology-enhanced learning environments.
Moreover, the increasing reliance on digital platforms for lectures, assessments, and academic communication highlights the urgency for students to possess adequate digital literacy skills. Learners who lack these competencies may face barriers in understanding course content, completing digital assignments, or collaborating in virtual environments, potentially widening the achievement gap. As universities continue to innovate through learning management systems, e-resources, and AI-based tools, digital literacy becomes not merely an optional skill but a critical determinant of students’ ability to engage meaningfully in academic tasks. This study, therefore, positions digital literacy as a central component of contemporary student readiness, underscoring its relevance for fostering equitable and effective learning experiences in higher education.

1.1 Framework 

From a theoretical perspective, this study is grounded in the concept of digital literacy as proposed by frameworks such as the European Commission’s DIGCOMP and the American Association of Colleges & Research Libraries (ACRL). These frameworks position digital literacy as a multidimensional construct that includes information and data literacy, communication and collaboration, digital content creation, safety, and problem‐solving. Each dimension reflects a set of competencies that enable learners to navigate digital environments effectively and responsibly. Nusantara et al. (2025) stated that, in the context of higher education, these competencies support essential academic behaviors, such as retrieving scholarly information, evaluating online sources, participating in virtual discussions, and producing digital academic outputs. Thus, digital literacy is not limited to operational skills but extends to cognitive and socio-emotional capacities required for meaningful engagement with digital learning spaces.
Building on this theoretical foundation, the present study adopts a conceptual framework that links digital literacy competencies to academic performance through their influence on students’ learning processes. Higher levels of digital literacy are expected to facilitate more efficient access to academic resources, enhance the ability to critically analyze information, and improve participation in technology-mediated learning activities. These advantages, in turn, are hypothesized to contribute to improved academic outcomes, typically measured through indicators such as GPA or course achievement. By integrating these constructs, the framework provides a structured lens for examining how variations in digital literacy contribute to differences in academic performance among university students. This framework also guides the selection of research variables, the design of measurement instruments, and the interpretation of findings within the broader discourse on technology-enhanced learning.

1.2 Hypothesis

(H1) Digital literacy has a significant positive effect on students’ academic performance, (H2) Digital communication and collaboration significantly predict academic performance, (H3) Digital content creation significantly predicts academic performance.

1.3 Other

Furthermore, each dimension of digital literacy—such as information literacy, digital communication, digital content creation, and digital safety—is presumed to contribute differently to academic achievement. Therefore, the central question addressed in this study is: to what extent does students’ digital literacy affect their academic performance, and which dimensions of digital literacy contribute most significantly to academic achievement. Furthermore, each dimension of digital literacy—such as information literacy, digital communication, digital content creation, and digital safety—is presumed to contribute differently to academic achievement. 



2 METHODS

The research methodology must be explained clearly. This section should describe, at a minimum, the research design employed and the rationale for selecting that design, the research subjects (including demographic information, if available), the research instruments and the reasons for their use, the data collection procedures undertaken, and the data analysis techniques applied to obtain the findings. These elements should be presented in a logical order and organized under appropriate subheadings.
This study employed a quantitative research design using a correlational approach to examine the relationship between digital literacy and students’ academic performance. A total of 312 undergraduate students from five faculties at a public university participated in the study. Participants were selected using proportional stratified random sampling to ensure adequate representation across academic programs. Participants were selected using proportional stratified random sampling to ensure adequate representation across academic programs. Data collection was conducted through an online survey consisting of a validated digital literacy questionnaire adapted from established frameworks, including DIGCOMP and ACRL.

2.1 Research design

The rapid advancement of digital technologies requires university students to possess adequate digital literacy skills in order to successfully engage with contemporary learning environments. However, students’ digital literacy levels often vary widely, and there is a lack of comprehensive studies explaining the extent to which these variations influence their academic performance.
Building on this theoretical foundation, the present study adopts a conceptual framework that links digital literacy competencies to academic performance through their influence on students’ learning processes. Higher levels of digital literacy are expected to facilitate more efficient access to academic resources, enhance the ability to critically analyze information, and improve participation in technology-mediated learning activities (Sainuddin et al., 2022). These advantages, in turn, are hypothesized to contribute to improved academic outcomes, typically measured through indicators such as GPA or course achievement.

2.2 Participants

The participants in this study were students enrolled in junior secondary schools located in the selected research district. A total of 157 students (150 males and 7 females), aged between 16 and 18 years, participated voluntarily. The schools were chosen through purposive sampling to ensure representation of diverse cultural backgrounds and learning environments relevant to the study.
All participants had been exposed to the same core mathematics curriculum, allowing for a comparable assessment of their mathematical thinking skills. To capture the influence of cultural practices, the sample included students from communities with distinct cultural traditions, learning habits, and family norms related to education and problem-solving.
Prior to data collection, informed consent was obtained from school administrators, teachers, and students. Participation was anonymous, and no personally identifiable information was collected. The final sample size was adequate to ensure statistical reliability and to support meaningful analysis of the relationship between mathematical thinking, cultural practices, and student performance.

2.3 Data collection

Data for this study were collected through a combination of standardized tests, structured questionnaires, and classroom observations. The primary data source was a mathematical thinking assessment administered to students during regular class hours under the supervision of the researchers and classroom teachers. This assessment measured key components of mathematical thinking, including reasoning, problem-solving, pattern recognition, and the ability to generalize mathematical concepts. Gustiningsi and Putri (2024) stated that students’ academic performance was obtained from official school records, specifically their mathematics test scores for the current semester.
To investigate cultural practices influencing learning, a culturally oriented questionnaire was distributed to the same group of students (Rohati et al., 2023; Nusantara et al., 2025). The questionnaire consisted of items related to daily learning habits, family cultural traditions, language use at home, community engagement, and attitudes toward mathematics shaped by local cultural norms. All questionnaire items were validated by experts in mathematics education and cultural studies to ensure content relevance and clarity.
In addition, classroom observations were conducted to capture how cultural practices and mathematical thinking were manifested in students’ learning behaviors. Observations focused on students’ participation, communication styles, and problem-solving approaches during mathematics lessons (Rohati et al., 2025). Field notes were recorded using a structured observation sheet. All data were collected within a four-week period and involved the same cohort of participants to maintain consistency (Alghadari et al., 2025). Prior to data collection, informed consent was obtained from school administrators, teachers, and students. The use of multiple data sources allowed for triangulation to strengthen the validity and reliability of the findings.

2.4 Data analysis

The data obtained from the questionnaires, performance tests, and interview protocols were analyzed using both quantitative and qualitative approaches. Quantitative analysis was conducted to examine the relationships between students’ mathematical thinking, cultural practices, and their performance outcomes. Prior to analysis, all data were screened for completeness, outliers, and normality to ensure statistical validity.
Descriptive statistics (means, standard deviations, and frequency distributions) were first computed to provide an overview of students’ levels of mathematical thinking and the extent of their engagement in relevant cultural practices. To test the impact of these variables on students’ performance, inferential statistical procedures were employed. Pearson correlation analysis was used to identify the strength and direction of relationships among variables. Multiple regression analysis was then performed to determine the predictive power of mathematical thinking and cultural practices on students’ academic achievement in mathematics. In addition to the quantitative analysis, qualitative data from interviews were coded thematically to gain deeper insights into how cultural practices influence students’ ways of thinking and problem-solving strategies. This triangulated approach allowed for the integration of numerical findings with students’ lived experiences, providing a more comprehensive interpretation of the results. All analyses were conducted using standard statistical software, and the significance level was set at α=0.05. The combination of quantitative and qualitative procedures strengthened the reliability and depth of the findings related to the impact of mathematical thinking and cultural factors on students’ performance.



3 RESULTS

This section should present the research results clearly and in detail. The findings may be organized according to the results of each research phase, the outcomes addressing each research question, or other appropriate arrangements, as long as the presentation clearly reflects the research conducted. The research findings should be supported by empirical evidence.
The findings of this study reveal a significant relationship between students’ mathematical thinking skills and their overall academic performance in mathematics. Quantitative analysis shows that students with higher levels of logical reasoning, problem-solving ability, and pattern recognition consistently achieved better test scores compared to those with lower levels of mathematical thinking. The correlation analysis indicated a strong positive association (r values ranging from moderate to high), suggesting that mathematical thinking is a strong predictor of students’ performance.
In addition, cultural practices were found to contribute meaningfully to students’ mathematics achievement. Students who were actively engaged in culturally relevant activities—such as traditional games involving numerical strategies, community rituals requiring measurement or estimation, and family practices of collaborative decision-making—displayed better mathematical intuition and confidence. Comparative mean scores showed that students participating in culturally grounded practices performed higher than those with limited exposure.

3.1 Descriptive statistics

In addition, cultural practices were found to contribute meaningfully to students’ mathematics achievement. Students who were actively engaged in culturally relevant activities—such as traditional games involving numerical strategies, community rituals requiring measurement or estimation, and family practices of collaborative decision-making—displayed better mathematical intuition and confidence. Comparative mean scores showed that students participating in culturally grounded practices performed higher than those with limited exposure.

Table 2. Descriptive statistics of mathematical thinking and students’ performance
	Variabel
	N
	Mean
	SD
	Min
	Max

	Mathematical thinking score
	157
	78.45
	10.32
	55
	98

	Cultural practices Index
	157
	64.12
	12.08
	40
	89

	Students’ performance
	157
	81.76
	11.54
	52
	100



Table 2 presents the descriptive statistics for mathematical thinking, cultural practices, and students’ performance among 120 participants. Students show relatively strong mathematical thinking abilities. The wide range (55–98) indicates noticeable variability between lower- and higher-performing students. The cultural practices index is moderate on average, with a relatively larger standard deviation. This suggests that students differ more widely in the degree to which cultural practices influence their learning environment. Students’ academic performance is generally high. The variation in scores (52–100) indicates that while many students perform well, a subset still falls into the lower performance range. Overall, the descriptive statistics suggest that there is substantial variability among students, providing a good basis for further analysis of how mathematical thinking and cultural practices relate to student achievement.

3.2 Multiple regression

The regression model combining mathematical thinking and cultural practices explained a substantial proportion of the variance in students’ performance. Mathematical thinking emerged as the strongest predictor, while cultural practices provided additional explanatory power, indicating that both cognitive and sociocultural factors jointly shape students’ achievement.

Table 3. Multiple regression analysis predicting students’ performance
	Predictor
	B
	SE
	β
	t
	p

	Mathematical thinking
	0.52
	0.08
	0.49
	6.47
	< 0.001

	Cultural practices
	0.27
	0.09
	0.21
	3.02
	0.003

	Constant
	34.11
	5.72
	—
	5.96
	< 0.001

	Model fit (R²)
	0.46
	
	
	
	



Table 3 summarizes the results of a multiple regression analysis examining whether mathematical thinking and cultural practices predict students’ performance. Mathematical thinking has a strong and statistically significant positive effect on students’ performance. For every one-unit increase in mathematical thinking score, students’ performance increases by approximately 0.52 points. This makes mathematical thinking the strongest predictor in the model. Cultural practices also significantly predict performance, but its effect is smaller than mathematical thinking. Students with stronger cultural learning practices tend to achieve better performance, though the relationship is moderate. The model explains 46% of the variance in students’ performance, indicating a moderately strong predictive power. Nearly half of the differences in students’ performance can be accounted for by these two variables.
The results show that: Both mathematical thinking and cultural practices significantly contribute to students’ academic performance. Mathematical thinking is the most influential factor, suggesting that cognitive mathematical skills play a crucial role in academic success. Cultural practices contribute positively as well, highlighting the importance of cultural context and learning habits in shaping student achievement.



4 DISCUSSION

The discussion should address the research findings without repeating the explanations presented in the results section. It must refer to relevant theories or previous studies to determine whether the current findings contradict or support prior theories or research outcomes. Furthermore, the discussion should clearly highlight the novelty of the results in comparison with previous studies.
The results of this study highlight the important interplay between cognitive development and sociocultural context in shaping students’ mathematics performance. The strong influence of mathematical thinking aligns with existing literature emphasizing its role as a foundational component of academic success in mathematics. Students who demonstrate strong reasoning, abstraction, and problem-solving skills are better equipped to handle complex mathematical tasks, supporting theories of cognitive development and mathematical proficiency.
[bookmark: _GoBack]Equally important, the findings show that cultural practices serve as meaningful contributors to students’ mathematical understanding. This supports sociocultural learning theories, which argue that knowledge is constructed through interactions with cultural tools, community activities, and shared practices. In the context of this study, exposure to culturally embedded numerical activities appears to strengthen students’ intuitive sense of quantity, patterns, and logical relations. 


Gambar 2. Visualization of relationships among mathematical thinking, 
cultural practices, and students’ performance

The combined influence of mathematical thinking and cultural practices suggests that mathematics learning should not be viewed solely as an individual cognitive process but rather as a holistic experience shaped by both mental abilities and social environments. Thus, educational interventions should consider integrating culturally relevant activities into mathematics instruction, as they can reinforce cognitive skills while also making learning more relatable and meaningful for students.
Overall, the findings imply that enhancing students’ mathematical thinking while leveraging local cultural practices may offer a more comprehensive and effective approach to improving mathematics performance. Future research may explore specific cultural activities that can be systematically integrated into classroom instruction to further enhance students' performance.



5 CONCLUSION

The conclusion should be written descriptively, without numbering or bullet points. It must answer the research questions or problems posed in the study. The conclusion should not simply restate sentences from the results or discussion sections; instead, the author should abstract the content of the article in relation to the research questions. This section should also describe the research contributions, acknowledge any limitations of the study, and provide recommendations for future research.
This study demonstrates that students’ levels of mathematical thinking and the cultural practices embedded in their learning environments play a significant role in shaping their academic performance. The findings indicate that higher-order mathematical thinking skills—such as reasoning, problem-solving, and abstraction—are positively associated with improved achievement across a range of mathematical tasks. At the same time, cultural practices, including community learning norms, familial expectations, and everyday problem-solving traditions, influence how students engage with mathematical concepts and apply them in real-world contexts. This study demonstrates that students’ levels of mathematical thinking and the cultural practices embedded in their learning environments play a significant role in shaping their academic performance. The findings indicate that higher-order mathematical thinking skills—such as reasoning, problem-solving, and abstraction—are positively associated with improved achievement across a range of mathematical tasks. At the same time, cultural practices, including community learning norms, familial expectations, and everyday problem-solving traditions, influence how students engage with mathematical concepts and apply them in real-world contexts.
The interplay between cognitive and cultural factors suggests that effective mathematics instruction cannot rely solely on procedural mastery. Instead, it must incorporate strategies that develop deeper conceptual understanding while acknowledging the cultural backgrounds that students bring into the classroom. Integrating culturally responsive pedagogies with activities that promote critical and creative mathematical thinking can enhance students’ motivation, confidence, and overall performance. Overall, the study underscores the importance of viewing students’ mathematical development as a product of both cognitive growth and cultural experience. Future research should explore how specific cultural elements interact with instructional strategies to support diverse learners, as well as how teachers can best design learning environments that foster both mathematical competence and cultural relevance.
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