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Abstract:  

This study examines data literacy competencies among students and faculty members by assessing 

their awareness, knowledge, access to data literacy programs, and proficiency across key data-

related competency domains. This study used a quantitative cross-sectional survey design, 

collecting data from 205 respondents through a structured questionnaire measured on a five-point 

Likert scale. Descriptive statistics identified patterns of data literacy, while the Kruskal–Wallis 

test examined differences across demographic characteristics and levels of core data literacy 

knowledge. The findings indicate that 81.0% of respondents recognized data literacy as important, 

77.1% reported familiarity with data literacy concepts, and 52.7% demonstrated knowledge of 

core data literacy skills. However, 60.5% indicated limited access to data literacy programs. 

Significant differences were identified across gender, age, and core data literacy knowledge. 

Competency levels were relatively stronger in data ethics, evaluation, and visualization but lower 

in data gateways and GIS analysis. These findings highlight the need for comprehensive, inclusive 

data literacy education strategies that integrate technical, analytical, evaluative, and ethical 

competencies into higher education curricula and professional development programs to 

strengthen institutional readiness and support lifelong learning in 21st-century digital 

environments. 
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INTRODUCTION   

Data have become a critical resource shaping modern society by 

influencing communication, employment, education, healthcare, governance, 

and decision-making processes (George & George, 2024; Mujtaba, 2025). The 

growing integration of digital technologies has led to massive data generation, 

requiring individuals not only to access information but also to understand, 
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evaluate, and apply it responsibly. Data literacy is therefore essential because it 

enables individuals to recognize relevant information (Andini et al., 2025; 

Isnaningsih et al., 2026; Pamuji & Iliasu, 2026), assess data credibility, interpret 

meanings, and communicate evidence-based conclusions (Ologbosere, 2023; 

Wang & Liu, 2025; Mosia et al., 2025). This capability is increasingly important 

because inaccurate data interpretation can affect personal decisions, professional 

practice, and societal outcomes. Evidence from various sectors shows that 

responsible data use supports better planning, innovation, and problem-solving. 

Therefore, strengthening data literacy is necessary to support informed 

participation in a data-driven society (Fitria, 2024; Maisuroh et al., 2024; 

Manarbek et al., 2024; Surendran et al., 2024; Nasrullah et al., 2025; Putri et al., 

2026). 

Within higher education, data literacy has become an essential academic 

capability because universities increasingly rely on data for teaching, learning 

evaluation, research activities, institutional planning, and strategic decision-

making. Students and faculty members regularly interact with datasets, 

statistical outputs, digital platforms, and research findings that require critical 

interpretation and appropriate application. Data literacy extends beyond 

technical analysis because it involves understanding data sources, evaluating 

reliability, interpreting patterns, and communicating findings ethically (Kim et 

al., 2024; Echtenbruck et al., 2025; Rea et al., 2021). Previous evidence indicates 

that academic communities with stronger data competencies are better prepared 

to engage in evidence-based practices and respond to complex information 

environments. Consequently, universities have an important role in developing 

data-literate communities through educational programs, curriculum 

integration, and professional development initiatives (Manarbek et al., 2024; 

Šalamon et al., 2024). 

Despite the increasing availability of digital information, access to data 

does not automatically ensure effective use. Many individuals, including 

students and faculty members, struggle to assess data quality, interpret analytical 

results, select appropriate information, and apply evidence in decision-making. 

These limitations may lead to misunderstanding, inaccurate conclusions, weak 

research practices, and dependence on external expertise for data interpretation 

(Chomunorwa & Van Den Berg, 2026; Liu et al., 2025). The challenge becomes 

more complex because data differ in format, accuracy, context, and purpose, 

requiring multidimensional competencies rather than simple technical skills. 

Although universities provide extensive access to digital resources, insufficient 

data literacy development may prevent academic communities from fully 

leveraging them. Therefore, understanding existing competencies and challenges 

is necessary to design effective institutional strategies (Ologbosere, 2023; Farr et 

al., 2021). 

Previous studies have demonstrated that data literacy is a 

multidimensional competency involving data identification, collection, 
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management, analysis, interpretation, evaluation, and communication. Existing 

research has examined data literacy through various perspectives, including 

statistical literacy, information literacy, digital competence, and quantitative 

reasoning (Pinto et al., 2023; Šalamon et al., 2024; Kennedy & Gupta, 2025; 

Abdullah, 2025; Fahriansyah et al., 2025; Putra & Soma, 2025). These studies 

provide important foundations for understanding data literacy's role in 

educational environments. However, much of the existing literature has focused 

on specific skills, individual groups, or conceptual frameworks rather than 

examining comprehensive data literacy competencies among different members 

of the same university community. Furthermore, few studies have explored 

students and faculty members simultaneously within an integrated framework. 

Addressing this limitation is important because universities require shared data 

competencies across academic, research, and administrative activities 

(Echtenbruck et al., 2025; Kim et al., 2025). 

Although previous research has highlighted the importance of data 

literacy, further investigation is required to understand how competency levels 

vary across academic roles, demographic characteristics, and specific data-

related domains. Students and faculty members may experience different 

challenges because students primarily engage with data through coursework, 

assignments, and research projects. In contrast, faculty members frequently use 

data for teaching evaluation, scientific research, publication, and institutional 

decision-making. Previous studies have provided valuable insights but have not 

sufficiently addressed data literacy as an institutional capability involving 

diverse academic stakeholders (Chomunorwa & Van Den Berg, 2026; Galih et al., 

2023; Cesna et al., 2026). Therefore, this study contributes a novel perspective by 

assessing multiple data literacy domains among students and faculty members 

within a shared analytical framework. This approach provides empirical 

evidence to support targeted educational strategies and sustainable institutional 

data practices (Fühles-Ubach et al., 2026; Taş, 2023). 

This study addresses whether students and faculty members have 

sufficient data literacy competencies and what challenges affect their effective 

use of data in university contexts. This study argues that data literacy is a 

comprehensive academic capability rather than merely a technical skill, as 

effective data use requires integrating analytical, evaluative, ethical, and 

communication competencies. Individuals with stronger data literacy are 

expected to demonstrate greater capacity to interpret evidence, evaluate 

information quality, conduct research, and support informed decision-making. 

Conversely, limited competencies may restrict the effective utilization of data 

resources and hinder evidence-based academic practices. By identifying 

competency levels and associated challenges, this study aims to provide evidence 

for curriculum development, professional training, and institutional policies that 

strengthen data literacy as a core capability in higher education. 
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RESEARCH METHODS 

This study used a quantitative, cross-sectional survey design to assess data 

literacy competencies among faculty members and students. The cross-sectional 

design was selected because it enables data collection at a single point in time, 

providing a systematic description of current data literacy competencies and 

allowing comparisons across selected demographic and academic characteristics. 

This approach aligns with recent data literacy research emphasizing empirical 

assessment of competencies in higher education contexts (Kim et al., 2024; Kim 

et al., 2025). The study was conducted at the University of Dhaka, selected 

because it provides a diverse academic environment with students and faculty 

who regularly engage with data through learning, teaching, research, 

assessment, and other academic activities. The population consisted of faculty 

members and students at the University of Dhaka. A total of 205 respondents 

participated in the study. The sample comprised 56.1% male and 43.9% female 

participants, with 73.2% students and 26.8% faculty members. 

Data were collected using a structured questionnaire developed through 

a review of relevant literature and consultation with data literacy experts to 

ensure the instrument reflected the competencies examined in the study. The 

questionnaire employed a five-point Likert scale ranging from “Strongly 

Disagree” to “Strongly Agree” to measure respondents’ perceived data literacy 

competencies. The instrument covered ten domains: database skills, data 

formatting, metadata management, data gateways, GPS, data interpretation, data 

evaluation, data visualization, data citation, and data ethics. This selection of 

multidimensional domains aligns with recent data literacy frameworks that 

conceptualize data literacy as a combination of technical, analytical, evaluative, 

and ethical competencies (Echtenbruck et al., 2025; Pinto et al., 2023). Kim et al. 

(2024) and Qiao et al. (2024) also demonstrate the relevance of structured 

assessment instruments for measuring data literacy among higher-education 

populations. Participants indicated their level of agreement with statements 

representing each domain. 

The collected data were analyzed using descriptive and inferential 

statistics. Descriptive analysis calculated frequencies, percentages, means, and 

standard deviations to summarize respondents’ characteristics and provide an 

overview of their data literacy competencies across the measured domains. 

Inferential analysis employed the Kruskal–Wallis test to examine whether 

statistically significant differences existed in data literacy competencies across 

gender, affiliation, age groups, and levels of knowledge of core data literacy 

skills. The findings are consistent with recent research emphasizing the 

importance of examining variation in data literacy competencies across higher-

education populations (Kim et al., 2025; Lund et al., 2026). The Kruskal–Wallis 

test was selected as a non-parametric alternative for comparing distributions 

across groups because the primary measurements used an ordinal five-point 
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Likert scale. The significance level was established at 0.05. The results were 

subsequently interpreted to identify patterns of competency and potential areas 

of difficulty that could inform the development of data literacy support and 

educational initiatives within the university. 

 

RESULTS AND DISCUSSION 

Results 

A total of 205 respondents participated in the survey. As presented in 

Table 1, 115 respondents (56.1%) were male, and 90 (43.9%) were female. 

Regarding age, 137 respondents (66.8%) were aged 20–25 years, 25 (12.2%) were 

aged 26–31 years, 17 (8.3%) were aged 31–36 years, 10 (4.9%) were aged 37–41 

years, and 13 (7.8%) were above 41 years. In terms of educational qualification, 

111 respondents (54.1%) had an Honors degree, 71 (34.6%) had a Master’s degree, 

and 23 (11.2%) had an MPhil/PhD. Based on affiliation, 150 respondents (73.2%) 

were students, while 55 (26.8%) were faculty members. 

 
Table 1. Demographic Information 

Category Sub-category Total (N) Percentage (%) 

Gender 
Male 115 56.10% 

Female 90 43.90% 

Age Group 

20–25 137 66.8% 

26–31 25 12.2% 

31–36 17 8.3% 

37–41 10 4.9% 

Above 41 13 7.8% 

Educational Qualification 

Honors 111 54.1% 

Masters 71 34.6% 

MPhil/PhD 23 11.2% 

Affiliation 
Student 150 73.2% 

Faculty 55 26.8% 

 

Table 2 presents respondents' responses regarding general awareness of 

data literacy. A total of 81.0% of respondents indicated that data literacy is 

important, while 16.1% expressed uncertainty regarding its importance. 

Regarding knowledge of data literacy, 77.1% reported knowing the concept, 

whereas 22.9% reported not having such knowledge. Regarding awareness of 

core data literacy skills, 52.7% reported being aware of these skills, while 47.3% 

reported not being aware of them. Furthermore, 75.6% of respondents agreed or 

strongly agreed that data literacy should be incorporated into the curriculum, 

while 5.3% disagreed or strongly disagreed. Regarding access to data literacy 

programs, 60.5% reported that such programs were not available to them, 

compared with 39.5% who reported that they were available. Finally, 98.0% of 

respondents indicated the importance of collaboration in data literacy. 
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Table 2. Respondents' Awareness and Perceptions of Data Literacy 

Data Literacy Aspect Percentage (%) 

Considered data literacy important 81.0% 

Uncertain about the importance of data literacy 16.1% 

Reported knowledge of data literacy 77.1% 

Reported lack of knowledge of data literacy 22.9% 

Aware of core data literacy skills 52.7% 

Not aware of core data literacy skills 47.3% 

Supported inclusion of data literacy in the curriculum 75.6% 

Disagreed with inclusion of data literacy in the curriculum 5.3% 

Data literacy programs not accessible 60.5% 

Data literacy programs accessible 39.5% 

Considered collaboration important for data literacy 98.0% 

 

Table 3 presents the descriptive statistics for the data literacy 

competencies. The mean scores ranged from 2.26 to 3.32, while the standard 

deviations ranged from 1.05 to 1.30. The highest mean score was recorded for 

ethical use of data (M = 3.32, SD = 1.30), followed by data evaluation (M = 3.04, 

SD = 1.21). Statistics and data citation both had a mean score of 2.89, with 

standard deviations of 1.20 and 1.27, respectively. Data visualization had a mean 

of 2.87 (SD = 1.25), while data preservation had a mean of 2.83 (SD = 1.20). Data 

interpretation had a mean of 2.81 (SD = 1.26), and data formats had a mean of 

2.72 (SD = 1.10). Database skills had a mean of 2.67 (SD = 1.09), followed by 

metadata (M = 2.62, SD = 1.14) and GPS (M = 2.54, SD = 1.15). GIS analysis had a 

mean of 2.31 (SD = 1.15), while data gateways recorded the lowest mean score (M 

= 2.26, SD = 1.05). 
 

Table 3. Descriptive Statistics of Data Literacy Skills 

Skills Mean SD 

Database 2.67 1.09 

Data formats 2.72 1.10 

Metadata 2.62 1.14 

Data gateways 2.26 1.05 

GPS 2.54 1.15 

GIS analysis 2.31 1.15 

Data interpretation 2.81 1.26 

Statistics 2.89 1.20 

Data evaluation 3.04 1.21 

Data citation 2.89 1.27 

Ethical use 3.32 1.30 

Data visualization 2.87 1.25 

Data preservation 2.83 1.20 

 

Table 4 presents the Kruskal–Wallis test results examining differences in 

data literacy skills by gender. Statistically significant differences were identified 

for data formats (p = .049), metadata (p = .029), data gateways (p = .019), data 

interpretation (p = .002), data preservation (p = .022), data citation (p = .012), 
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ethical issues (p = .001), data visualization (p < .001), statistics (p < .001), and data 

evaluation (p = .001). 

 
Table 4. Kruskal–Wallis Test for Data Literacy Skills and Gender 

Independent Variable Dependent Variable p-value 

Gender 

Data format .049 

Metadata .029 

Data gateways .019 

Data interpretation .002 

Data preservation .022 

Data citation .012 

Ethical issues .001 

Data visualization <.001 

Statistics <.001 

Data evaluation .001 

 

Table 5 shows the relationship between age and data literacy skills. 

Statistically significant differences were found for data format (p < .001), data 

interpretation (p = .007), data preservation (p = .022), data citation (p = .012), data 

ethics (p = .001), data visualization (p < .001), statistics (p < .001), and data 

evaluation (p = .001). 

 
Table 5. Relationship Between Data Literacy Skills and Age 

Independent Variable Dependent Variable p-value 

Age 

Data format <.001 

Data interpretation .007 

Data preservation .022 

Data citation .012 

Data ethics .001 

Data visualization <.001 

Statistics <.001 

Data evaluation .001 

 

Table 6 presents the Kruskal–Wallis test results examining the relationship 

between knowledge of core data literacy skills and individual data-related 

competencies. We identified statistically significant relationships across all 13 

assessed competencies. Database skills, data format, metadata, data gateways, 

GPS, GIS, data interpretation, data preservation, statistics, data evaluation, data 

visualization, data citation, and ethical issues all recorded p-values of < .001. 

 
Table 6. Relationship Between Knowledge of Core Data Literacy Skills and Data-Related 

Competencies 

Independent Variable Dependent Variable p-value 

Knowledge of core data literacy skills 

Database skills <.001 

Data format <.001 

Metadata <.001 
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Data gateways <.001 

GPS <.001 

GIS <.001 

Data interpretation <.001 

Data preservation <.001 

Statistics <.001 

Data evaluation <.001 

Data visualization <.001 

Data citation <.001 

Ethical issues <.001 

 

The Kruskal–Wallis test results in Table 6 show a significant relationship 

between knowledge of core data literacy skills and all assessed data-related 

competencies, with each competency having a p-value < .001. These findings 

indicate that individuals with stronger foundational data literacy knowledge also 

tend to demonstrate higher competency across diverse data domains, including 

technical, analytical, evaluative, and ethical aspects. The significant associations 

observed in database skills, data format, metadata, and data gateways suggest 

that core data literacy knowledge is closely linked to the ability to manage and 

access data resources effectively. Similarly, the significant relationships with 

GPS, GIS, statistics, data interpretation, and visualization highlight the 

importance of foundational literacy in supporting analytical capabilities and 

evidence-based understanding. Furthermore, the association with data 

evaluation, citation, preservation, and ethical issues indicates that data literacy 

extends beyond technical proficiency to include responsible and critical use of 

information. Overall, these results emphasize that core data literacy knowledge 

functions as a fundamental determinant of broader data competencies, 

suggesting that strengthening foundational data literacy education may enhance 

individuals’ capacity to manage, interpret, evaluate, and apply data responsibly 

in academic and professional contexts. 

 

Discussion 

The findings demonstrate that data literacy is widely recognized within 

the university community, with 81.0% of respondents identifying it as important 

and 77.1% reporting knowledge of data literacy. This finding aligns with recent 

literature that positions data literacy as an essential multidimensional 

competency in higher education. Kim et al. (2024) emphasize that data literacy 

encompasses multiple competencies required to work effectively with data, 

while Ologbosere (2023) highlights its growing importance in higher education. 

Pinto et al. (2023) further position data literacy as an important extension of 

information literacy. However, the present findings reveal a distinction between 

general awareness and deeper competency. Although awareness was relatively 

high, only 52.7% reported knowledge of core data literacy skills. This suggests 

that recognizing the importance of data literacy does not necessarily translate 



212                                 Indonesian Journal of Education and Social Studies (IJESS), Vol. 05, No. 02 (2026) : 204-218 

into comprehensive competency, extending previous research by demonstrating 

this awareness–competency gap within one university community. 

The descriptive results further indicate considerable variation across 

specific data literacy competencies. As shown in Table 3, ethical use recorded the 

highest mean (M = 3.32), followed by data evaluation (M = 3.04), whereas data 

gateways (M = 2.26) and GIS analysis (M = 2.31) recorded the lowest means. This 

strong emphasis on ethics aligns with contemporary data literacy frameworks 

that increasingly incorporate responsible data use, privacy, security, and ethical 

decision-making. Kim et al. (2024) identify ethical considerations as an important 

dimension of data literacy, while Qiao et al. (2024) incorporate data regulation 

and ethics within their framework for college students. Echtenbruck et al. (2025) 

similarly conceptualize data literacy as a multidimensional competence 

involving responsible engagement with data. However, the comparatively lower 

scores for technical competencies suggest that respondents may be more familiar 

with responsible data use than with specialized data infrastructures and spatial 

technologies. This finding adds an important competency-level distinction to 

existing frameworks. 

The finding that 60.5% of respondents reported limited access to data 

literacy programs provides further evidence that institutional opportunities for 

competency development have not kept pace with awareness. This result 

corresponds with Ologbosere (2023), who highlights the continuing need to 

strengthen data literacy education within higher education, and Pinto et al. 

(2023), who emphasize the strategic importance of integrating data literacy into 

educational practice. The present study also supports recent competency 

research indicating that data literacy requires systematic development rather 

than isolated exposure to data concepts (Echtenbruck et al., 2025; DiMarino et al., 

2023). Importantly, 75.6% of respondents supported incorporating data literacy 

into the curriculum, demonstrating strong demand for formal educational 

provision. This combination of limited program access and strong curricular 

support represents an institutional gap. This study therefore connects 

respondents' perceived need for data literacy with the availability of institutional 

learning opportunities, rather than examining competency independently. 

The gender findings provide additional evidence that data literacy 

competencies are not uniformly distributed across academic populations. As 

reported in Table 4, significant differences were identified across ten 

competencies, including data format, metadata, data gateways, data 

interpretation, data preservation, data citation, ethical issues, visualization, 

statistics, and evaluation. This finding is compatible with literature showing that 

data literacy encompasses diverse knowledge, skills, dispositions, and behaviors 

rather than a single technical ability. Kim et al. (2024) conceptualize data literacy 

as a multidimensional construct, while Lund et al. (2026) emphasize the diverse 

ways data literacy is conceptualized and experienced across contexts. However, 
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the present study extends this perspective by empirically demonstrating that 

differences may occur across specific competency domains according to gender. 

Because the analysis does not establish causal mechanisms, these differences 

should not be interpreted as inherent gender-based differences. Instead, they 

indicate the importance of considering demographic variation when designing 

data literacy assessment and support within universities. 

Age was also significantly associated with several data literacy 

competencies, as shown in Table 5. Significant relationships were identified for 

data format, interpretation, preservation, citation, ethics, visualization, statistics, 

and evaluation. These findings suggest that data literacy development may vary 

across stages of academic or professional experience. This is broadly compatible 

with research emphasizing that data literacy develops through exposure to data 

practices, educational experiences, and opportunities to apply data in authentic 

contexts (Echtenbruck et al., 2025; Lund et al., 2026). At the same time, the present 

results differ from approaches that treat data literacy primarily as a standardized 

set of technical competencies independent of context. Lund et al. (2026) similarly 

highlight the contextual and contested nature of data literacy. The observed age-

related differences indicate that competency development may be influenced by 

participants' accumulated academic and professional experiences. The 

contribution of the present study lies in identifying age as a relevant 

differentiating factor across several domains while avoiding the assumption that 

older or younger participants are inherently more data literate. 

The strongest statistical pattern emerged in the relationship between 

knowledge of core data literacy skills and specific competencies. As shown in 

Table 6, all thirteen assessed competencies demonstrated statistically significant 

relationships with knowledge of core data literacy skills (p < .001). This finding 

strongly supports the multidimensional conceptualization of data literacy 

advanced in recent research. Kim et al. (2024) identify data literacy as a 

multidimensional construct encompassing interconnected knowledge and skills, 

while Echtenbruck et al. (2025) similarly propose a competence model for higher 

education and research. Pinto et al. (2023) further emphasize the strategic and 

multidimensional nature of data literacy. The present study contributes empirical 

evidence that awareness of core competencies is associated with a broad range of 

specific data-related abilities. Its novelty lies in examining this relationship across 

a comprehensive set of practical competencies within the same university 

population, thereby demonstrating that core knowledge is not isolated from 

operational data skills. 

Overall, this study contributes to the data literacy literature by integrating 

awareness, perceived competencies, demographic differences, and institutional 

access within a single empirical framework involving both students and faculty 

members. Previous studies have often focused on particular learner groups, 
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individual competency dimensions, or conceptual frameworks (Kim et al., 2024; 

Qiao et al., 2024; Khan et al., 2021; Pinto et al., 2023), whereas this study examines 

multiple data literacy domains simultaneously within one academic community. 

The findings reveal a distinctive pattern: respondents strongly recognize the 

importance of data literacy and ethical use, yet substantial gaps remain in core 

skills, technical competencies, and access to formal programs. This combination 

is the study's central contribution and novelty. It suggests that university data 

literacy should be approached not simply as individual technical training but as 

an institutional capability requiring curriculum integration, accessible learning 

opportunities, and differentiated support. The findings therefore provide an 

empirical basis for developing more comprehensive and context-sensitive data 

literacy initiatives in higher education. 

 

CONCLUSION 

This study shows that data literacy is a fundamental competency in higher 

education, especially as students and faculty increasingly rely on data for 

learning, teaching, research, academic evaluation, and evidence-based decision-

making. The findings highlight that awareness of the importance of data literacy 

does not necessarily correspond with sufficient mastery of specific data-related 

competencies, indicating a critical gap between recognition and practical 

capability. This study advances data literacy research by providing an integrated 

empirical assessment of multiple competency domains within a university 

community and by identifying variations in data literacy levels associated with 

demographic characteristics and core data literacy knowledge. The results imply 

that higher education institutions should develop structured, inclusive, and 

sustainable data literacy initiatives that combine technical, analytical, evaluative, 

ethical, and technological competencies into curricula, training programs, and 

professional development frameworks. Such efforts are essential to enhance 

academic communities’ capacity to interpret, manage, and use data responsibly 

in increasingly digital environments. Nevertheless, this study is limited by its 

cross-sectional design, reliance on self-reported measures, single-institution 

setting, and sample size, which constrain broader generalization and causal 

inference. Future research should adopt longitudinal or mixed-method 

approaches, involve diverse institutional contexts, and incorporate objective 

performance-based assessments to evaluate the effectiveness of interventions 

and further understand the development of data literacy competencies ov 
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