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Abstract 

 

 

 

 

 

 
The acceleration of digital transformation has reshaped the roles and 

responsibilities of Library and Information Science (LIS) professionals. 

Consequently, higher education institutions are expected to prepare students 

with advanced digital competencies that align with contemporary 

information environments. This study investigates the level of digital 

competence among LIS students and examines the influence of curriculum 

design, instructional practices, and institutional support on the development 

of these competencies. A quantitative survey approach was employed 

involving undergraduate LIS students from a public university. Data were 

collected through structured questionnaires covering digital information 

management, digital communication, data literacy, technological adaptation, 

and learning experiences. The results indicate that students demonstrate 

adequate proficiency in information retrieval and digital communication; 

however, challenges remain in areas such as digital preservation, data 

analytics, and emerging technologies. Curriculum integration, experiential 

learning, and technology-enhanced teaching practices were identified as key 

contributors to competency development. Institutional constraints, including 

limited technological infrastructure and insufficient professional 

development opportunities, were found to hinder learning outcomes. The 

study recommends curriculum modernization, strengthened industry 

collaboration, and continuous investment in digital learning ecosystems to 

ensure graduates possess competencies relevant to the evolving information 

profession. 
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INTRODUCTION 

Digital technologies have transformed the way information is created, stored, accessed, and 

disseminated across societies. Libraries and information centers are increasingly relying on digital 

platforms, electronic repositories, artificial intelligence applications, and cloud-based information 
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systems to support information services. As a result, Library and Information Science (LIS) professionals 

are required to possess a broad spectrum of digital competencies that extend beyond traditional 

librarianship. 

Digital competence encompasses the knowledge, skills, attitudes, and ethical awareness needed 

to effectively utilize digital technologies for information management, communication, problem-

solving, and lifelong learning. Within LIS education, digital competence has become a fundamental 

component of professional preparation because graduates are expected to operate in highly technology-

driven environments. 

Despite the growing importance of digital competence, several studies have reported disparities 

in students’ preparedness for digital work environments. While some students exhibit strong 

capabilities in information searching and digital communication, others struggle with advanced digital 

skills such as metadata management, digital preservation, data analytics, and information security. 

These gaps raise concerns regarding the adequacy of existing curricula and instructional approaches. 

Higher education institutions play a strategic role in addressing these challenges by integrating 

digital competencies throughout academic programs. Effective curriculum design, innovative 

pedagogical practices, and adequate technological infrastructure can contribute significantly to 

students’ readiness for future professional responsibilities. Therefore, understanding the factors that 

influence digital competence development among LIS students remains an important area of inquiry.  

This study aims to explore digital competence among LIS students and identify educational 

strategies that can enhance digital learning outcomes in higher education. This study is expected to 

contribute both theoretically and practically to the development of digital competence in Library and 

Information Science (LIS) education. Theoretically, it enriches the existing body of knowledge by 

providing empirical evidence on the relationship between curriculum innovation, instructional 

practices, institutional support, and the development of digital competencies among LIS students in 

higher education. The study also extends current discussions on digital literacy and competence 

frameworks by highlighting the importance of integrating emerging technologies, experiential learning, 

and technology-enhanced pedagogies into professional education. Practically, the findings can serve as 

a reference for curriculum developers, educators, university administrators, and policymakers in 

designing more responsive and future-oriented LIS programs that align with the demands of the digital 

information environment. Furthermore, the study offers strategic insights for strengthening 

technological infrastructure, fostering industry-academic collaboration, and improving students’ 

readiness for the rapidly evolving digital workplace, thereby supporting the preparation of competent, 

adaptive, and globally competitive information professionals. 

METHODS 

A quantitative descriptive survey design was adopted for this study. Participants consisted of 

undergraduate students enrolled in an LIS program at a public university. Data were collected using a 

structured questionnaire containing statements related to digital information management, 

communication technologies, data literacy, curriculum effectiveness, and learning experiences. 

The questionnaire utilized a four-point Likert scale ranging from strongly disagree to strongly 

agree. Descriptive statistics including means and standard deviations were employed to summarize 

responses. Inferential analyses were conducted to examine differences among demographic groups 

where appropriate. Ethical considerations were observed throughout the study. Participation was 

voluntary, anonymity was guaranteed, and data were used solely for academic purposes. 
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FINDINGS AND DISCUSSION 

Findings 

The findings revealed that students generally demonstrated moderate to high levels of digital 

competence. Information retrieval, online communication, and the use of learning management systems 

emerged as the strongest competency areas. However, competencies related to digital preservation, data 

visualization, and advanced information technologies showed comparatively lower levels of 

proficiency. 

Students perceived curriculum content as partially effective in preparing them for digital work 

environments. While foundational digital skills were adequately covered, respondents indicated a need 

for greater emphasis on emerging technologies, data management practices, and practical technology 

applications. 

Instructional approaches played a significant role in competency development. Project-based 

learning, technology-supported assignments, and collaborative activities were consistently associated 

with positive learning outcomes. Students reported that experiential learning opportunities enhanced 

both confidence and practical expertise. 

Several barriers were identified, including limited access to specialized software, inadequate 

technological infrastructure, insufficient exposure to advanced digital tools, and financial constraints 

affecting institutional technology investments. 

These findings suggest that digital competence development requires a holistic educational 

approach that combines curriculum modernization, pedagogical innovation, and institutional support. 

Implications for LIS Education 

The results highlight the necessity for LIS programs to continuously review and update curricular 

content in response to technological changes. Educational institutions should prioritize experiential 

learning opportunities that allow students to interact with professional digital tools and systems. 

Partnerships between universities, libraries, and technology organizations can provide students 

with practical exposure to emerging technologies and contemporary professional practices. 

Furthermore, faculty development initiatives should ensure that educators possess the competencies 

necessary to facilitate technology-enhanced learning effectively. 

Discussion 

The findings of this study indicate that Library and Information Science (LIS) students generally 

possess moderate to high levels of digital competence, particularly in the areas of information retrieval, 

online communication, and the utilization of learning management systems. These results suggest that 

students have successfully acquired foundational digital skills that are essential for navigating 

contemporary information environments. The widespread integration of digital technologies into 

educational settings, combined with increased exposure to online learning platforms, appears to have 

contributed significantly to students’ confidence and proficiency in these domains. The COVID-19 

pandemic and subsequent expansion of technology-enhanced learning have accelerated students’ 

interaction with digital systems, thereby strengthening their operational and communicative digital 

competencies (Tang et al., 2021; Suri et al., 2025). 

This finding aligns with the Digital Competence Framework (DigComp 2.2), which 

conceptualizes digital competence as a multidimensional construct encompassing information and data 

literacy, communication and collaboration, digital content creation, safety, and problem-solving 
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(Carretero et al., 2022). According to the framework, information retrieval and digital communication 

represent foundational competencies that are often developed earlier than more advanced technical 

skills. The relatively strong performance of students in these areas therefore reflects the natural 

progression of digital competence acquisition, whereby learners first master routine digital tasks before 

developing higher-order technological capabilities. The results also support the argument of Falloon 

(2020), who emphasized that digital competence development is cumulative and heavily influenced by 

repeated engagement with technology-rich learning environments. 

However, despite demonstrating competence in basic digital activities, students reported lower 

proficiency in digital preservation, data visualization, and advanced information technologies. This 

disparity reveals that digital competence among LIS students remains uneven across different 

competency dimensions. Such findings are consistent with previous research conducted by Sibiya 

(2023), which found that many LIS graduates possess adequate information literacy skills but lack 

expertise in emerging digital scholarship practices and advanced technological applications. Similarly, 

Khan and Bhatti (2021) reported that information professionals increasingly require competencies 

related to data analytics, digital curation, and information security, yet these areas often remain 

underdeveloped within LIS educational programs. 

The persistence of these competency gaps can be explained by the rapid evolution of digital 

technologies and the challenges educational institutions face in continuously updating curriculum 

content. While universities can relatively easily teach information searching and digital communication 

through existing course structures, advanced competencies such as digital preservation and data 

analytics require specialized software, practical laboratory experiences, and highly trained instructors. 

Consequently, students may have limited opportunities to engage deeply with these technologies 

during their academic studies. This explanation is supported by Raju (2020), who argued that LIS 

curricula often struggle to keep pace with technological transformation, resulting in a mismatch 

between educational outcomes and labor market expectations. 

The findings further reveal that students perceive curriculum content as only partially effective 

in preparing them for contemporary digital work environments. Although foundational digital skills 

are adequately integrated into the curriculum, respondents expressed a need for stronger emphasis on 

emerging technologies, data management, and practical technological applications. This result 

reinforces the growing scholarly consensus that curriculum modernization is a critical determinant of 

digital competence development. Bakare and Bakare (2024) similarly found that curriculum redesign 

significantly enhances students’ readiness to address contemporary professional challenges by 

exposing them to evolving technological trends and workplace demands. The similarity between these 

findings suggests that curriculum relevance remains a universal concern across LIS education 

regardless of geographical context. 

From a theoretical perspective, these findings can be interpreted through constructivist learning 

theory, which emphasizes that meaningful learning occurs when students actively construct knowledge 

through authentic experiences and problem-solving activities. Traditional lecture-centered approaches 

may effectively transmit conceptual knowledge but often fail to cultivate practical digital expertise. 

Therefore, the perceived limitations of the curriculum may stem from insufficient opportunities for 

experiential engagement with real-world technologies. As argued by Martzoukou et al. (2020), digital 

competence is best developed through authentic learning experiences that enable students to apply 

theoretical knowledge in realistic professional contexts. 

Another important finding concerns the significant role of instructional approaches in fostering 
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digital competence. Students reported that project-based learning, technology-supported assignments, 

and collaborative activities positively influenced their digital skill development. This finding is 

consistent with the work of Tondeur et al. (2021), who demonstrated that active learning pedagogies 

contribute more effectively to digital competence acquisition than traditional instructional methods. 

Similarly, López-Meneses et al. (2020) found that students participating in collaborative digital projects 

exhibited higher levels of technological confidence and problem-solving ability than those receiving 

primarily lecture-based instruction. 

The effectiveness of experiential learning can be explained by situated learning theory, which 

posits that knowledge is developed through participation in authentic social and professional practices. 

Project-based activities require students to engage directly with digital tools, solve practical problems, 

and collaborate with peers, thereby creating opportunities for deeper cognitive processing and skill 

transfer. Consequently, students are more likely to develop durable digital competencies when learning 

activities mirror the technological realities they will encounter in professional environments. This 

theoretical explanation helps clarify why experiential learning consistently emerged as a strong 

predictor of competency development in the present study. 

The study also identified several institutional barriers that hinder digital competence 

development, including inadequate technological infrastructure, limited access to specialized software, 

insufficient exposure to advanced digital tools, and financial constraints. These findings corroborate 

previous studies conducted by Polly et al. (2021) and Weli et al. (2024), which highlighted infrastructure 

limitations as a major obstacle to technology integration in higher education. The consistency of these 

findings across different educational contexts suggests that digital competence development depends 

not only on individual motivation and curriculum quality but also on institutional capacity and resource 

availability. 

Interestingly, while previous studies often emphasize student-related factors such as motivation 

and digital attitudes, the present study highlights the structural nature of many competency challenges. 

This distinction is significant because it shifts the focus from individual deficiencies toward systemic 

educational conditions. In other words, the observed competency gaps may not primarily result from 

students’ lack of interest or ability but rather from limited opportunities to access advanced technologies 

and engage in authentic digital learning experiences. Such an interpretation has important implications 

for educational policy, suggesting that investments in infrastructure and technological resources may 

be as important as curriculum reforms in improving digital competence outcomes. 

The findings collectively support the proposition that digital competence development is a 

multidimensional and ecosystem-based process. Consistent with the Digital Competence Framework 

and contemporary higher education literature, students’ digital capabilities emerge through the 

interaction of curriculum design, pedagogical practices, institutional support, and technological access 

(Redecker, 2020; Vuorikari et al., 2022). The results therefore challenge simplistic assumptions that 

digital competence can be improved merely by increasing technology availability. Instead, effective 

competence development requires a holistic educational strategy that simultaneously addresses 

curricular relevance, instructional innovation, technological infrastructure, and industry engagement. 

From a scientific perspective, this study contributes to the growing body of knowledge on digital 

competence in LIS education by demonstrating that competency development is influenced by 

interconnected educational and institutional factors. While previous studies have often examined 

individual dimensions of digital literacy, the present findings provide a more comprehensive 

understanding of how curriculum innovation, experiential learning, and institutional conditions 
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collectively shape students’ preparedness for digital professional environments. This contribution is 

particularly relevant given the accelerating digital transformation of information professions and the 

increasing demand for technologically competent LIS graduates in contemporary knowledge societies 

(Oktarina et al., 2025; Hilhamsyah et al., 2025). Overall, the results suggest that strengthening digital 

competence among LIS students requires more than the acquisition of basic digital literacy skills. Future 

educational strategies should focus on cultivating advanced competencies related to digital 

preservation, data analytics, artificial intelligence applications, and emerging information technologies.  

CONCLUSION 

Digital competence has become an indispensable requirement for contemporary Library and 

Information Science professionals. The findings of this study demonstrate that while LIS students 

possess foundational digital skills, significant opportunities remain for strengthening advanced 

competencies relevant to modern information environments. Curriculum innovation, experiential 

learning, and institutional investment in technology infrastructure are critical factors supporting 

competency development. By adopting comprehensive and forward-looking educational strategies, LIS 

programs can better prepare graduates to navigate the challenges and opportunities presented by 

digital transformation. 

REFERENCES 

Abdullah-Sani, M. K. J., Shari, S., Sahid, N. Z., Shaifuddin, N., Abdul Manaf, Z., & van Servellen, A. 

(2024). ASEAN Library and Information Science (LIS) research (2018–2022): A bibliometric 

analysis with strategies for enhanced global impact. Scientometrics, 129(1), 95–125. 

https://doi.org/10.1007/s11192-023-04871-1 

Atanda, A. D., Owolabi, K. A., & Ugbala, C. P. (2021). Professional competence and attitudes of library 

personnel towards digital services in selected university libraries in Nigeria. Digital Library 

Perspectives, 37(3), 209–222. https://doi.org/10.1108/DLP-06-2020-0055 

Bakare, O. D., & Bakare, B. M. (2024). Redesigning Library and Information Science curriculum for 

sustainable environmental transformation among students. Journal of Education for Library and 

Information Science, 65(1), 1–21. https://doi.org/10.3138/jelis-2023-0031 

Bećirović, S. (2023). Fostering digital competence in teachers: A review of existing frameworks. Springer 

Briefs in Education. https://doi.org/10.1007/978-981-99-0444-0_5 

Carretero, S., Vuorikari, R., & Punie, Y. (2022). DigComp 2.2: The Digital Competence Framework for 

Citizens. Publications Office of the European Union. https://doi.org/10.2760/115376 

Coldwell-Neilson, J. (2020). Assessing digital literacy in higher education. Journal of Information 

Technology Education: Research, 19, 1–20. https://doi.org/10.28945/4547 

Falloon, G. (2020). From digital literacy to digital competence: The teacher digital competency 

framework. Educational Technology Research and Development, 68(5), 2449–2472. 

https://doi.org/10.1007/s11423-020-09767-4 

Ferrari, A. (2020). Digital competence in practice: An analysis of frameworks. European Journal of 

Education, 55(4), 623–637. https://doi.org/10.1111/ejed.12418 

George, G., Merrill, R. K., & Schillebeeckx, S. J. D. (2021). Digital sustainability and digital literacy. 

Nature Sustainability, 4(5), 389–391. https://doi.org/10.1038/s41893-021-00706-4 

Hoanca, B., & Craig, B. (2019). Building a K–16-industry partnership to train IT professionals. Journal 

of Information Systems Education, 30(4), 232–241. https://doi.org/10.5555/3341187.3341192 

Holler, S., Brändle, M., & Zinn, B. (2023). Digital competencies and training needs in vocational 

education. Journal of Vocational, Adult and Continuing Education and Training, 6(1), 65–89. 

https://doi.org/10.1007/s11192-023-04871-1
https://doi.org/10.1108/DLP-06-2020-0055
https://doi.org/10.3138/jelis-2023-0031
https://doi.org/10.1007/978-981-99-0444-0_5
https://doi.org/10.2760/115376
https://doi.org/10.28945/4547
https://doi.org/10.1007/s11423-020-09767-4
https://doi.org/10.1111/ejed.12418
https://doi.org/10.1038/s41893-021-00706-4
https://doi.org/10.5555/3341187.3341192


IJELAC: Indonesian Journal of Education, Language, and Cognition  

 

       91 

https://doi.org/10.14426/jovacet.v6i1.296 

Keboh, T., & Baro, E. E. (2020). LIS students’ competency in evaluating information resources in 

universities. Library Philosophy and Practice, 1–18. https://digitalcommons.unl.edu/libphilprac/ 

Khan, A., & Bhatti, R. (2021). Digital competencies for information professionals. Global Knowledge, 

Memory and Communication, 70(4/5), 356–373. https://doi.org/10.1108/GKMC-06-2020-0095 

López-Meneses, E., Sirignano, F. M., Vázquez-Cano, E., & Ramírez-Hurtado, J. M. (2020). University 

students’ digital competence. Education Sciences, 10(11), 1–18. 

https://doi.org/10.3390/educsci10110303 

Lucas, M., Bem-Haja, P., Siddiq, F., Moreira, A., & Redecker, C. (2021). The relation between digital 

competence and academic achievement. Computers & Education, 171, 104234. 

https://doi.org/10.1016/j.compedu.2021.104234 

Manukonda, S. R., Priyadarshini, C., Ponnam, A., & Sode, R. (2019). What motivates students to attend 

guest lectures? The International Journal of Learning in Higher Education, 26(1), 23–35. 

https://doi.org/10.18848/2327-7955/CGP/v26i01/23-35 

Martzoukou, K., Fulton, C., Kostagiolas, P., & Lavranos, C. (2020). Digital literacy and digital 

competencies in higher education. Journal of Documentation, 76(6), 1415–1437. 

https://doi.org/10.1108/JD-07-2019-0146 

Ng, W. (2021). Developing digital literacy in higher education. Springer. https://doi.org/10.1007/978-

981-16-7426-3 

Okeji, C. C., Ilika, O. M., & Baro, E. E. (2020). Assessment of information literacy skills among final-year 

LIS undergraduates. Global Knowledge, Memory and Communication, 69(6/7), 521–535. 

https://doi.org/10.1108/GKMC-11-2019-0134 

Polly, D., Martin, F., & Guilbaud, T. C. (2021). Examining barriers and supports for faculty use of digital 

technologies. Journal of Computing in Higher Education, 33, 135–156. 

https://doi.org/10.1007/s12528-020-09259-7 

Purcell, A. D. (2019). The Digital Archives Handbook. Rowman & Littlefield. 

https://doi.org/10.5860/ltr.55n4 

Rafi, M., JianMing, Z., & Ahmad, K. (2019). Technology integration for students’ digital literacy 

education. Information Discovery and Delivery, 47(4), 203–217. https://doi.org/10.1108/IDD-07-

2019-0047 

Raju, J. (2020). Future LIS education and evolving global competency requirements. Journal of 

Education for Library and Information Science, 61(3), 342–356. 

https://doi.org/10.3138/jelis.61.3.2020-0018 

Ranieri, M., Raffaghelli, J., & Pezzati, F. (2020). Digital resources for faculty development in e-learning. 

Italian Journal of Educational Technology, 28(1), 104–118. https://doi.org/10.17471/2499-4324/1123 

Redecker, C. (2020). European Framework for the Digital Competence of Educators (DigCompEdu). 

Publications Office of the European Union. https://doi.org/10.2760/159770 

Sanches, T. (2022). Digital competence and information literacy in academic libraries. Journal of 

Librarianship and Information Science, 54(3), 475–489. https://doi.org/10.1177/09610006211026984 

Sibiya, P. T. (2023). Knowledge, skills and competencies of LIS graduates on digital scholarship. Internet 

Reference Services Quarterly, 27(2), 83–101. https://doi.org/10.1080/10875301.2023.2190304 

Spante, M., Hashemi, S. S., Lundin, M., & Algers, A. (2021). Digital competence and digital literacy in 

higher education research. Cogent Education, 8(1), 1–18. 

https://doi.org/10.1080/2331186X.2021.1893228 

Suri, N. A., Festiyed, M., Azhar, M., Yerimadesi, Y., Ahda, Y., & Alberida, H. (2025). Measuring what 

matters: Digital literacy assessment instruments. Research in Learning Technology, 33. 

https://doi.org/10.14426/jovacet.v6i1.296
https://digitalcommons.unl.edu/libphilprac/
https://doi.org/10.1108/GKMC-06-2020-0095
https://doi.org/10.3390/educsci10110303
https://doi.org/10.1016/j.compedu.2021.104234
https://doi.org/10.18848/2327-7955/CGP/v26i01/23-35
https://doi.org/10.1108/JD-07-2019-0146
https://doi.org/10.1007/978-981-16-7426-3
https://doi.org/10.1007/978-981-16-7426-3
https://doi.org/10.1108/GKMC-11-2019-0134
https://doi.org/10.1007/s12528-020-09259-7
https://doi.org/10.5860/ltr.55n4
https://doi.org/10.1108/IDD-07-2019-0047
https://doi.org/10.1108/IDD-07-2019-0047
https://doi.org/10.3138/jelis.61.3.2020-0018
https://doi.org/10.17471/2499-4324/1123
https://doi.org/10.2760/159770
https://doi.org/10.1177/09610006211026984
https://doi.org/10.1080/10875301.2023.2190304
https://doi.org/10.1080/2331186X.2021.1893228


Strengthening Digital Competence Through Curriculum Innovation: Evidence from Library and Information Science Students in Higher Education 

Ngozi Njideka Okechukwu et al) 

92  

https://doi.org/10.25304/rlt.v33.3413 

Tang, C. M., Chaw, L. Y., & Ibrahim, M. (2021). Digital literacy among university students. Education 

and Information Technologies, 26, 587–606. https://doi.org/10.1007/s10639-020-10222-5 

Tondeur, J., Howard, S. K., & Yang, J. (2021). One-size does not fit all: Digital competence in higher 

education. Computers in Human Behavior, 117, 106674. https://doi.org/10.1016/j.chb.2020.106674 

Vuorikari, R., Kluzer, S., & Punie, Y. (2022). DigComp into action: Digital competence implementation. 

Publications Office of the European Union. https://doi.org/10.2760/112945 

Weli, Mukhlasin, Sjarief, J., & Madyakusumawati, S. (2024). Digital divide and digital competence 

among accounting students. Jurnal Pendidikan Indonesia, 13(1), 89–102. 

https://doi.org/10.23887/jpiundiksha.v13i1.67739 

Zan, B., Çolaklar, H., Altay, A., & Taşkın, N. (2021). A study on digital literacy skills of faculty of letters 

students. International Journal of Emerging Technologies in Learning, 16(1), 152–171. 

https://doi.org/10.3991/ijet.v16i01.18113 

Zimmer, W. K., & Matthews, S. D. (2022). A virtual coaching model of professional development to 

increase teachers’ digital learning competencies. Teaching and Teacher Education, 109, 103544. 

https://doi.org/10.1016/j.tate.2021.103544 

Oktarina, A. D., Hamdi, S., Wijaya, A., Zafrullah, Z., & Rashid, S. (2025). Research trends on the 

implementation of digital literacy in education. Indonesian Journal on Learning and Advanced 

Education, 7(3). https://doi.org/10.23917/ijolae.v7i3.11087 

Hilhamsyah, Ramdani, D., Mariske, E. D., Winarno, W., Suparman, S., & Mariyani, I. (2025). Research 

trends on digital literacy in quality education. Jurnal Teknologi Pendidikan, 27(2). 

https://doi.org/10.21009/jtp.v27i2.55000 

 

 

https://doi.org/10.25304/rlt.v33.3413
https://doi.org/10.1007/s10639-020-10222-5
https://doi.org/10.1016/j.chb.2020.106674
https://doi.org/10.2760/112945
https://doi.org/10.23887/jpiundiksha.v13i1.67739
https://doi.org/10.3991/ijet.v16i01.18113
https://doi.org/10.1016/j.tate.2021.103544
https://doi.org/10.23917/ijolae.v7i3.11087
https://doi.org/10.21009/jtp.v27i2.55000

