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ABSTRACT 

The expansion of higher education in the digital era has increased the demand for effective 

Information Literacy (IL) instruction and underscored the role of academic librarians. This 

study employed an exploratory sequential mixed-methods design to examine how Malaysian 

academic librarians implement theoretical frameworks in their teaching and to assess the 

effectiveness of a purpose-built IL MOOC in developing student competencies. Interview 

data indicated that IL instruction was informed by theoretical foundations through 

differentiated and scaffolded methods, ethical integration, interactive pedagogy, and 

continuous professional development. Librarians utilized the TPACK framework by 

integrating digital tools with learner-centered strategies, while the ACRL Framework 

informed the development of structured modules, practical search and evaluation activities, 

reciprocal engagement, and assessment practices. Quantitative results indicated that time 

invested in the MOOC was the most significant predictor of course completion, while 

participation in activities and repeated assessments further improved outcomes. Engagement 

and course design had a greater impact than video duration. Competency analysis 

demonstrated significant differences between completers and non-completers across all six 

IL modules, with the largest improvements observed in 'Scholarship as Conversation' and 

'Searching as Strategic Exploration.' These findings underscore the importance of aligning 

IL instruction with the TPACK and ACRL frameworks, enhancing librarians’ pedagogical 

expertise, and utilizing MOOCs as scalable solutions for improving IL competencies. 

Keywords: Information literacy competency, information literacy instruction, academic 

librarians, Massive Open Online Courses (MOOC), higher education 
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Memajukan Pembangunan Profesional Pustakawan Akademik dalam Pengajaran 

Literasi Maklumat 

ABSTRAK 

Perkembangan pesat pendidikan tinggi dalam era digital meningkatkan keperluan terhadap 

pengajaran Literasi Maklumat (IL) yang berkesan serta menonjolkan peranan pustakawan 

akademik. Kajian ini menggunakan reka bentuk kaedah campuran berurutan eksploratori 

bagi menilai pelaksanaan kerangka teori oleh pustakawan akademik di Malaysia serta 

keberkesanan IL MOOC dalam pembangunan kompetensi pelajar. Dapatan kualitatif 

menunjukkan pengajaran IL berasaskan teori melalui pendekatan berbeza dan 

berperingkat, integrasi etika, pedagogi interaktif, dan pembangunan profesional berterusan. 

Pustakawan mengaplikasikan kerangka TPACK dengan menggabungkan teknologi, 

pedagogi, dan kandungan IL, manakala kerangka ACRL dimanfaatkan dalam modul 

berstruktur, aktiviti amali, dan penilaian hasil pembelajaran. Analisis kuantitatif mendapati 

masa yang diluangkan dalam MOOC menjadi peramal signifikan bagi penyiapan kursus, 

dengan penyertaan dalam aktiviti dan penilaian berulang meningkatkan pencapaian. 

Analisis kompetensi menunjukkan perbezaan ketara antara pelajar yang menamatkan 

kursus dan yang tidak, khususnya pada modul Scholarship as Conversation dan Searching 

as Strategic Exploration. Kajian ini menegaskan keperluan menyelaraskan pengajaran IL 

dengan kerangka TPACK dan ACRL, memperkukuh kepakaran pedagogi pustakawan, serta 

memanfaatkan MOOC sebagai penyelesaian berskala bagi meningkatkan kompetensi IL. 

Kata kunci: Kompetensi literasi maklumat, pengajaran literasi maklumat, pustakawan 

akademik, Kursus Dalam Talian Terbuka Secara Besar-besaran (MOOC), pendidikan tinggi 
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CHAPTER 1  
 

 

INTRODUCTION 

1.1 Introduction 

Information literacy has become increasingly essential for students in higher 

education, particularly in fostering critical thinking and problem-solving skills (Sanches et 

al., 2022). Today's 21st-century learners are born into an era that demands the development 

of skills supporting self-directed growth and technological adaptability (Garrison, 1997). 

Immersed in an environment rich with multimedia resources and interactive technologies, 

students are continually exposed to opportunities that enhance their competency in key 21st-

century skills (Thornbill-Miller et al., 2023). There is increasing interest among educators in 

improving instructional quality to better support the development of 21st-century skills (Care 

et al., 2018). Learners must be equipped with these essential skills and actively participate 

in lessons that incorporate effective teaching approaches aimed at building their 

competencies to address contemporary challenges (Organisation for Economic Co-operation 

and Development, 2025). Achieving success in the 21st century requires mastery of critical 

thinking, creativity, collaboration, communication, information literacy, media literacy, 

technology literacy, flexibility, leadership, initiative, productivity, and social skills thinkers 

(Applied Educational Systems, 2019). These competencies enable learners to adapt and 

excel in the workplace, become discerning consumers of information, and grow into 

independent, critical thinkers (Applied Educational Systems, 2019). In line with this, the 

rapid expansion of information in the 21st century has empowered students to become more 

independent learners, as information is now readily available and presented in increasingly 

engaging formats (Association of College & Research Libraries, 2016; Lackmann et al., 
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2021; Shao et al., 2022; Hua et al., 2024). The swift growth of information has underscored 

the critical importance of developing strong information literacy (IL) skills (Trixa & Kaspar, 

2024). Learners must be able to effectively seek, access, locate, and evaluate the information 

they need, ensuring that it is drawn from appropriate and reliable sources (Association of 

College & Research Libraries, 2016). Without proficiency in these skills, students risk 

becoming overwhelmed by the sheer volume of information available across various 

platforms, including websites, blogs, magazines, books, newspapers, documentaries, 

organizational publications, and databases (Arnold, et al., 2023; Shahrzadi et al., 2024). 

Many students today have become heavily reliant on search engines such as Google 

(Alotaibi et al., 2023). While these platforms offer the convenience of instant access to a vast 

array of information, they often lead students to overlook the valuable academic resources 

provided through library subscriptions (Alotaibi et al., 2023). Within the context of higher 

education, libraries serve as essential support systems, where knowledge is systematically 

collected, organized, and disseminated to the academic community (Fitzgerald & Eustis, 

2023). Higher education institutions have a crucial responsibility to produce graduates who 

can actively contribute to the knowledge-based economy, where information serves as both 

a commodity and a source of power (AlQhtani, 2025). As a result, information literacy (IL) 

skills are increasingly being integrated into the curriculum of higher education institutions, 

with the aim of producing information-literate graduates who can contribute effectively to 

the workforce (Patil, 2019). This growing recognition of IL’s importance has prompted many 

institutions to develop dedicated IL modules, often delivered through university libraries. 

These modules play a central role in the process of knowledge construction, equipping 

students with the competencies needed to actively engage in learning aligned with the 

demands of 21st-century education (Wray & Mulvihill, 2018). 
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The evolving landscape of academic classrooms also calls for academic librarians to 

adopt 21st-century teaching skills and strategies in order to remain relevant in supporting 

students' pursuit of knowledge (Corrall & Jolly, 2019). This shift has expanded the role of 

librarians beyond simply guiding students in locating physical or electronic resources 

(Corrall & Jolly, 2019). Librarians are now facilitators of the entire information process, 

encouraging active participation in identifying, locating, evaluating, applying, and 

acknowledging information, ultimately enabling students to construct new knowledge from 

the information they gather (Dahlen & Leuzinger, 2020). 

However, it is concerning for the library profession that librarians are not yet 

adequately prepared to take on the role of informed educators (Montgomery, 2015). Several 

discussions and debates regarding the concept of teaching librarians have emerged in earlier 

literature. Wilson (1979) stated that although librarians are occasionally required to teach, 

teaching has traditionally not been considered a core component of their professional role. 

Peele (1984) on the other hand argued that although librarians are actively involved in 

educating learners, they are often positioned secondary to college instructors in the academic 

hierarchy. It was also argued that while teachers are expected to possess specialized 

knowledge in a particular discipline, librarians are required to develop a broad understanding 

across multiple fields of study (Weightman et al., 2017). The argument was further 

strengthened by describing librarians as agents who respond to the organization of 

knowledge rather than its actual content. Nevertheless, the provision of information literacy 

(IL) education has now become a well-established and highly valued role within university 

libraries (Weightman et al., 2017). The evolving information environments, tools, and 

technologies have made Information Literacy (IL) an essential competency for librarians and 

information professionals (Campello & Abreu, 2005; Elmborg, 2006; Johnston & Webber, 
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2004; Andreatta as cited in Virkus, 2003). Librarians play a central role in promoting 

information literacy (IL) activities, while also recognizing the importance of IL as a concept, 

understanding its impact on contemporary society, and appreciating the key principles 

involved in teaching IL (Hebrang Grgic & Spiranec, 2013). 

Academic librarians continue to play a vital role in information literacy instruction, 

making it essential for future librarians to be well-prepared to take on this responsibility. 

Part of this preparation involves developing a strong understanding of the practices 

employed by information literacy instructors (Dzulkipli et al., 2024). Numerous studies 

(Mullins, & Boyd-Byrnes, 2024; Artemchik et al., 2024; DeFrain et al., 2025; Peacock, 2025; 

Adle, 2023; Lund et al., 2023; Bradley-Ridout et al., 2024) have examined both instructional 

practices and the preparation of librarians for teaching roles, often highlighting the need for 

further improvement in both areas to enhance the effectiveness of information literacy 

education. Understanding instructional practices in today’s academic libraries must start 

with the foundational document designed to guide them, the Framework for Information 

Literacy for Higher Education (Latham et al., 2019). 

Librarians are primarily responsible for equipping students with information literacy 

competencies in Malaysian universities (Edzan, 2008). The growing body of research on the 

complex landscape of the Fourth Industrial Revolution (IR 4.0) has increasingly drawn the 

attention of both librarians and library science educators to the importance of information 

literacy. Stakeholders have also prioritized information literacy by placing it on the 

Malaysian Education System agenda (Edzan, 2008; Maria et al., 2018; Selamat et al., 2017). 

The inclusion of information literacy (IL) instruction within the educational curriculum helps 

students become more effective information seekers, readers, users, researchers, and writers, 
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while also making a significant contribution to the development of Higher Order Thinking 

Skills (HOTS) and broader information literacy competencies (Yu et al., 2018). 

1.2 Background of the Study 

The background of this study explores the evolving roles of academic librarians in 

delivering Information Literacy (IL) instruction within Malaysian public universities. 

Traditionally, IL instruction has involved librarians teaching students essential skills such as 

navigating online databases, searching for relevant information, and evaluating retrieved 

sources to meet academic tasks assigned by their lecturers (Robinson & Jones-Edman, 2021). 

IL becomes increasingly vital in higher education, academic librarians are now expected to 

move beyond these traditional practices (Association of College & Research Libraries 

(2016). With ongoing changes in higher education curricula, librarians are required to 

develop the ability to teach IL using appropriate instructional methods that can enhance 

student engagement and improve learning outcomes (Cook, 2022; Brooks, 2014; Erlinger, 

2018). 

Additionally, the study’s background highlights the importance of academic 

librarians’ understanding of learning theories, as their level of knowledge in this area 

influences the instructional strategies they adopt when teaching IL. 

1.2.1 The Evolving Roles of Academic Librarians 

The evolving roles of academic librarians mirror a shift from their conventional roles 

towards more expanded roles driven by digital transformation, open access, and institutional 

demands (Hoving, 2025). Libraries have adapted technological shift, from technological 

revolution and COVID-19-driven remote access to today’s implementation of AI by 
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broadening into areas like research integrity, open science, data visualisation, digital 

humanities, and user experience (Hoving, 2025). These need challenging new skills, 

continuous training, as well as the ability to integrate teaching, research, and commercial 

aspects of the information ecosystem (Hoving, 2025). 

Librarians have long played a prominent role in education. Conventionally, they were 

primarily responsible for organising information within the library. Their duties included 

building and managing library collections, conducting orientation sessions, particularly for 

new users and assisting users in locating the information resources they needed (Eke et al., 

2010). However, the current technology changes have enabled virtually stored and retrieved 

information to become easily accessible to users. Therefore, this has informed librarians' 

roles as information providers or 'keepers of knowledge' as obsolete (Eke et al., 2010). 

Librarians were traditionally seen as professionals working within the library, 

performing tasks such as assisting readers in locating information, as well as acquiring, 

organizing, and preserving printed materials within the library’s collection (Rubin, 2016). 

However, this traditional role began to change rapidly towards the end of the 20th century, 

driven by advancements in computer and communication technologies, whereby complete 

records of library collections were digitised and stored in bibliographic databases, such as 

the Online Public Access Catalog (OPAC), reducing the need for students to physically visit 

the library to access information (Rao & Babu, 2001). To be parallel with the 21st century 

technological developments, librarians need to obtain the 21st century skills and they are 

needed to attend relevant trainings or acquire skills for better services in the 21st century 

(Eke et al., 2010). 

The evolving roles of libraries and librarians have become a topic of ongoing 

discussion within society, largely driven by the rapid growth of information on the internet 
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(Dezuanni & Osman, 2024) and the integration of information and communication 

technologies (ICTs) into library operations, in which these technological advancements have 

compelled librarians to adapt their traditional practices across all areas of librarianship, 

particularly within academic institutions (Association of College & Research Libraries 

Planning and Review Committee, 2025). Additionally, librarians now face new challenges 

arising from the widespread use of learning management systems, changes in research 

communication methods, and transformations in scientific publishing. In response to these 

shifts, librarians and information technologists must collaborate to design new services that 

meet the demands of the IT-driven environment (Association of College & Research 

Libraries Planning and Review Committee, 2025). 

There is a necessity for librarians to deliver trainings as both academics and students 

often have insufficient information skills, in which they tend to nearly trust unreliable 

sources. These librarian-led trainings would be an advantage for curriculum-integrated IL 

instruction, leading to research building, critical thinking, and lifelong learning skills (Bajo, 

2009). Librarians are highlighted as well-suited for information literacy instruction, deliver 

fundamental training to faculties and having a collaboration with the academics as subject 

matter experts other than facilitating teaching in classroom settings (Mullins & Boyd-

Byrnes, 2024). It is vital for librarians to be confident in their skills in delivering training 

and pedagogical support to the faculty, sustained by enhanced pedagogical coursework and 

professional growth opportunities, to ensure the achievement of faculty development in 

information literacy (Hammons, 2024).  
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1.2.2 The Development of Information Literacy in Malaysia  

In 1996, the National IT Council (NITC) launched the National IT Agenda (NITA), 

providing the foundation and framework for leveraging information and communication 

technology (ICT) to support Malaysia’s transformation into a developed nation (Edzan, 

2008). Through the implementation of ICT, Malaysia aims to evolve first into an information 

society, then into a knowledge society, and ultimately into a values-based knowledge society 

(Edzan, 2008). Karelse (1996), as cited in Edzan (2008), mentioned that the discussions 

about IL in Malaysia focused more on IT literacy and not much on IL itself.  In 1997, Tengku 

Mohd Azman Shariffadeen, President and Chief Executive Officer of the Malaysian Institute 

of Microelectronic Systems (MIMOS), proposed a definition of an information-literate 

society within the Malaysian context. He emphasized that 'an IT-literate society must attain 

a higher level of information literacy, enabling individuals to identify, use, and manipulate 

information effectively (Edzan, 2008). An independent consultant with Teja Information 

Services in Malaysia, also observed that most IT training programs lacked the integration of 

information literacy (IL) skills, that consistently emphasised the importance of strengthening 

both IT and IL competencies, and suggested that librarians should take on the roles of end-

user trainers and technology coordinators (Edzan, 2008). 

Similarly, university graduates are expected to be IT literate, aligning with the 

government’s efforts to strengthen the Malaysian workforce through IT training initiatives. 

In this context, the role of IT is to support literacy development, fostering the creation of 

information-literate individuals and knowledge workers empowered by technology (Edzan, 

2008). Literacy today extends beyond basic reading and writing, encompassing the ability to 

develop new skills and knowledge (PIAAC Literacy Expert Group, 2009). The processes of 
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gathering, synthesizing, and applying information are becoming just as important as the 

traditional mechanics of literacy (Dahlen, 2022). In the digital age, information technology 

and information literacy skills are essential, enabling learners to become effective 

information seekers and users (Kim 1998). 

1.2.3 Information Literacy in Malaysian Higher Education 

Information literacy has been integrated into the Malaysian education system for 

some time. At the primary and secondary school levels, information skills are taught by 

teachers, while at the undergraduate and postgraduate levels, academic librarians take on the 

role of developing students' information literacy competencies (Edzan, 2008). The 

discussion around Information Literacy (IL) began as early as 1974 and has remained a 

central focus within the field of librarianship. The importance of IL and its role in society 

was formally acknowledged in the Prague Declaration of 2003. Since then, there has been a 

significant increase in the development of IL programs across educational institutions 

worldwide, accompanied by a growing body of related literature (Edzan & Mohd Saad, 

2005). 

The concept of Information Literacy (IL) in Malaysia was first introduced by Kim 

Phaik Lim at the 2nd Asia Regional Literacy Forum held in New Delhi in 1998, based on 

her exploration of IL concepts and their role in literacy education (Edzan & Mohd Saad, 

2005). The InfoLit-Telelearning programme, introduced in 1996 by the Basic Education 

Research Unit (BERU) of Universiti Sains Malaysia, was designed to deliver information 

literacy (IL) skills through telelearning (Edzan & Mohd Saad, 2005). Academic libraries 

began developing their own information literacy (IL) programs to educate users on effective 
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information use through various library and information skills initiatives. However, at that 

time, there was still little mention of these efforts in the literature (Bahrens, 1994). 

Various strategies for implementing information literacy (IL) have been discussed in 

the literature (Corrall, 2008). IL programs are typically planned and delivered by librarians 

themselves (Association of College & Research Libraries, 2012). In Malaysian universities, 

librarians have developed four main types of IL initiatives: orientation programs for all new 

undergraduate and postgraduate students, namely optional information skills workshops 

aimed particularly at final-year undergraduates, specialized sessions focusing on skills such 

as database use and internet searching, and in some cases, credit-bearing courses that are 

either made compulsory or offered as elective options for students (Edzan & Mohd Saad, 

2005). 

1.2.4 MOOCs as a Platform for Information Literacy Instruction 

Academic librarians are adapting massive open online courses (MOOCs) to deliver 

and assess information literacy (IL) at scale by mapping ACRL-aligned outcomes to short 

multimedia lessons, embedded practice or quizzes, and authentic performance tasks on 

university-endorsed platforms (Dreisiebner, 2019; Dreisiebner et al., 2021; Libbrecht et al., 

2021). In Malaysia, this shift is enabled by a national MOOC infrastructure (Malaysia 

MOOCs or OpenLearning) and policy commitments in the Malaysia Education Blueprint 

(Higher Education) that normalise blended learning and MOOCs across universities 

(Ministry of Education Malaysia, 2015; Jabatan Pendidikan Tinggi, 2023). Evaluations of 

IL-focused MOOCs report measurable gains when courses are well-scaffolded and 

culturally/multilingually designed, and their analytics provide systematic evidence of IL 

competency for continuous improvement (Dreisiebner, 2019; Dreisiebner et al., 2021; 
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Libbrecht et al., 2021). Malaysian studies also indicate learners’ readiness for MOOC-based 

study, supporting library-led IL instruction and large-cohort assessment in local contexts 

(Subramaniam et al., 2019). 

1.2.5 Integrating Pedagogy, Content, and Technology in IL Teaching through 

TPACK 

Academic librarians can use the Technological Pedagogical Content Knowledge 

(TPACK) framework to plan and deliver information literacy (IL) instruction by 

intentionally aligning content (e.g., ACRL IL frames), pedagogy (active, inquiry, and 

assessment strategies), and technology (LMS, discovery tools, tutorials, analytics) to specific 

learning outcomes (Mishra & Koehler, 2006; Koehler & Mishra, 2009; Association of 

College & Research Libraries, 2016). In practice, TPACK helps librarians choose and justify 

tools and activities that best support IL skills, specifically evaluating authority and the ethical 

use of information, and has been proposed for library decision-making regarding 

instructional technologies (Sobel & Grotti, 2013).  

Recent library research also utilizes TPACK to frame digital/AI literacy instruction, 

addressing gaps in pedagogical and technological skills among teaching librarians and 

underscoring its value for IL teaching in higher education (Lo, 2024). In Malaysia, studies 

report that academic librarians are actively exploring TPACK for IL teaching yet still face 

pedagogical or technological readiness challenges, with evidence that TPACK-guided 

development can strengthen IL instruction for university students (Abang Mohtar & 

Mohamad, 2023; Aziz et al., 2022; Dzulkipli et al., 2025). 
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1.3 Problem Statement 

1.3.1 Theoretical Gap 

The Association of College and Research Libraries (ACRL) introduced the 

Framework for Information Literacy for Higher Education in response to significant changes 

in higher education, teaching practices, and students’ evolving roles as information creators. 

The framework is built around a set of interconnected core concepts, offering flexible options 

for its implementation. Its primary focus is to promote conceptual understandings that bring 

together various information-related ideas, research practices, and scholarly activities into a 

coherent structure. The Framework is organized into six frames, each representing a key 

concept central to information literacy, along with associated knowledge practices and 

dispositions. The six frames include Authority Is Constructed and Contextual, Information 

Creation as a Process, Information Has Value, Research as Inquiry, Scholarship as 

Conversation, and Searching as Strategic Exploration (Association of College & Research 

Libraries, 2016). 

However, the decision to implement the framework has sparked considerable debate. 

While some appreciate its flexibility and adaptability, others have criticized its application 

and effectiveness. Nonetheless, the introduction of the framework has brought renewed 

energy to discussions around academic librarians' instructional strategies, marking a 

significant step forward in rethinking their approaches to information literacy education 

(Schulte & Knapp, 2017). Each frame within the framework is linked to specific knowledge 

practices and dispositions. Knowledge practices refer to the ways learners can deepen their 

understanding of information literacy concepts, while dispositions address the affective, 

attitudinal, and value-based aspects of learning. Unlike prescriptive models, the framework 
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emphasizes conceptual understanding, allowing librarians the flexibility to design their own 

instructional strategies and develop assessments that best support student learning (Latham 

et al., 2019). Besides the Framework for Information Literacy for Higher Education by 

ACRL, a study by Tshuma and Chigada (2018) implemented the use of the IDEA and 

ADDIE models to emphasise the analysis of user needs in order to determine both their 

abilities and inabilities. These models somehow were able to review the IL program so that 

it aligned with the students’ needs. It was also emphasized by Tompkins et al. (2014) that 

both IDEA and ADDIE models offered a strong guideline to librarians for them to develop 

IL modules, revising the existing ones and also integrating new technologies into library 

instructions. 

A common issue in the literature is the difficulty of using the ACRL Framework in 

real teaching situations. While the Framework is seen as a step forward in understanding 

information literacy, implementing it has revealed some ongoing problems. Hsieh et al. 

(2021) found that many librarians believe the Framework is too theoretical and not practical 

enough, particularly since its abstract language does not align with the short time frames of 

one-off instructional sessions. In these cases, faculty often expect librarians to focus on 

showing databases or tools, rather than exploring bigger ideas. Students, especially those 

early in their studies, also struggle to connect with the Framework’s abstract ideas. These 

challenges underscore the ongoing struggle to strike a balance between theory and the day-

to-day needs of information literacy instruction (Hsieh et al., 2021). 

Beyond the issues with the Framework itself, the literature points out that many 

academic librarians are not fully prepared in teaching methods (Abang Mohtar & Mohamad, 

2023). Although librarians often teach information literacy, they typically have not received 

formal training in educational theory and instead develop their own approaches to teaching 
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(Abang Mohtar & Mohamad, 2023; Montgomery, 2015; Elmborg, 2012). Montgomery 

(2015) and Hodge (2015) note that librarians are not ready to be effective educators unless 

they work closely with faculty or seek out professional development on their own. Without 

structured training in teaching, librarians’ instruction tends to be practical and surface-level, 

rather than based on theory. Abang Mohtar and Mohamad (2023) suggest that librarians 

require more than just an understanding of theory; they need organized training, 

opportunities to try different teaching strategies, and sufficient time to put theory into 

practice. 

The literature also raises concerns about focusing too heavily on practical skills rather 

than theory in information literacy teaching. Schachter (2020) argues that when librarians 

lack a solid grounding in theory, their teaching can become scattered and primarily focused 

on tools and quick skills. This makes it more challenging for students to develop critical 

thinking skills and build knowledge. Focusing primarily on practical skills can also make 

instruction less deep and weaken the view of librarianship as an academic field (Schachter, 

2020). As a result, not enough theory in teaching reduces both the impact of information 

literacy instruction and the professional standing of librarians (Schachter, 2020). 

Collectively, these studies reveal a persistent theoretical gap in information literacy 

instruction. Although librarians recognize the value of conceptual frameworks, the studies 

taken together reveal a gap between theory and practice in information literacy teaching. 

Even though librarians see the value in frameworks like the ACRL Framework, their 

teaching often stays focused on practical skills because they lack training in teaching 

methods, face institutional barriers, and rely on hands-on knowledge. This ongoing gap 

limits the extent to which information literacy education can truly impact students’ learning. 
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1.3.2 Empirical Gap 

A recurring gap in the literature is the lack of systematic, real-world data to support 

theoretical claims in information literacy (IL) instruction. Erlinger’s (2018) systematic 

review highlights that assessment practices remain fragmented, often limited to one-time 

studies rather than being integrated into program-level or theory-based designs. This 

fragmentation hinders the development of coherent assessment frameworks, leaving much 

of IL instruction guided by anecdotal or isolated findings. Blanchett et al. (2012), as cited in 

Erlinger (2018), similarly emphasize that while theoretical discussions on IL are plentiful, 

they are not sufficiently integrated with librarians’ teaching practices, resulting in a shortage 

of measurable evidence to evaluate effectiveness across different contexts. 

Recent studies reinforce these concerns, especially in specialized areas of IL 

instruction. Bradley-Ridout (2024) notes that advanced-level IL teaching, such as supporting 

systematic reviews, has been under-researched and mostly documented through case-based 

reports that lack generalizability. Similarly, the ACRL Research Agenda (2021) emphasizes 

the need for more robust, outcome-based evidence, pointing out the reliance on descriptive 

accounts at the expense of systematic, comparative studies. Cook’s (2022) meta-analysis of 

the “one-shot” model further highlights these issues, finding that although it is widely used, 

its effectiveness remains uncertain due to methodological weaknesses and a lack of 

longitudinal or statistically rigorous evidence. Overall, these findings highlight the 

limitations of empirical weaknesses in both the credibility and practical application of IL 

theories. 

Additional studies emphasize how pedagogical preparedness and assessment 

practices remain poorly supported by evidence, which further limits theoretical progress. 
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Head et al. (2019) argue that IL assessment often measures librarian expectations rather than 

genuine student learning outcomes, providing limited insight into real-world effectiveness. 

Librarians’ lack of experiential learning and insufficient evidence-based training were also 

highlighted, besides the shortage of validated, outcome-based research linking theoretical 

frameworks, such as TPACK, to instructional practice in the Asia-Pacific region (Adzei-

Stonnes, 2023; Abang Mohtar & Mohamad, 2023). Collectively, these studies demonstrate 

that, although theoretical models and frameworks continue to evolve, empirical research has 

not kept pace. The lack of systematic, measurable, and generalizable evidence weakens the 

connection between theory and practice, leaving IL instruction fragmented and its theoretical 

foundations underdeveloped. 

Since the Framework for Information Literacy for Higher Education was introduced 

in 2016, numerous studies have been conducted to assess its impact, often involving 

academic librarians, students, faculty members, and other stakeholders as research 

participants. However, the findings across these studies have varied and remain inconsistent. 

These differences can largely be attributed to contextual factors within each study, as well 

as varying levels of acceptance and adoption of the framework among librarians. 

A study by Schulte and Knapp (2017) focusing on health science libraries found that 

much of the instruction provided by health sciences librarians was delivered within the 

evidence-based practice (EBP) paradigm rather than through a direct emphasis on 

information literacy (IL). Some librarians expressed concerns that the framework might not 

be appropriate or relevant for their typical instructional settings or for the specific needs of 

the individuals they teach. 
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In the context of faculty perspectives, a study conducted at Stetson University 

highlighted that faculty members believe it is important for students to be aware of the 

appropriate stages at which to begin developing each of the knowledge practices outlined in 

the framework. Faculty members, being closely involved with student learning, have insights 

that librarians may not have direct access to, such as specific assignment requirements, 

discipline-specific conventions, and recurring challenges observed through the review of 

students’ submitted work (Kaletski, 2017). 

Kempa (2016), in her study focusing on the academic librarian context, found that 

many librarians expressed concerns about their current teaching methods. There was a sense 

of dissatisfaction, as in many cases, students were unaware that librarians were present in 

their classrooms to teach information literacy (IL) skills during allocated sessions. As a 

result, librarians involved in teaching were encouraged to reflect on the limitations of the 

previous standards and to prepare themselves for a shift in mindset towards embracing and 

understanding the Framework for Information Literacy for Higher Education. 

1.3.3 Practical Gap 

Higher education institutions have recently introduced 'First-Year Experience' (FYE) 

programs, designed to enhance student engagement, support academic achievement, and 

improve student retention. Academic librarians believe that information literacy (IL) 

instruction becomes increasingly valuable as programs continue to expand. The librarians 

view IL, along with information fluency and critical thinking, as essential skills for helping 

students succeed not only in their undergraduate studies but also in their future endeavors 

(Association of College & Research Libraries, 2000; Grassian & Kaplowitz, 2010). Sung 
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and Shumaker (2015) consequently informed that librarians applied several techniques in 

delivering information skills throughout FYE programmes. 

Librarians must recognize the critical importance of information literacy (IL) skills 

for students and take proactive steps to ensure these skills are effectively taught. It is essential 

for librarians to continually explore and implement instructional strategies that equip 

students with the competencies they need. As key figures who stay informed about current 

instructional design methods, librarians play a central role in shaping effective IL instruction 

(Berkman, 2016). Existing research suggests that a more in-depth exploration of information 

literacy (IL) as a skill would be highly beneficial for students, particularly in helping to 

strengthen areas where competency levels are low (Pattah, 2014; Prasetyo et al., 2018; 

Sinurat et al., 2017 as cited in Chusniyah et al., 2020). Lau (2006) stated that to effectively 

teach information literacy (IL) skills, librarians must not only demonstrate competence but 

also remain attentive to the diverse learning behaviours of individual students. Additionally, 

they need to be well-versed in facilitating the various components of IL instruction. It needs 

to be supported by implementing learning theories for librarians’ improved instruction and 

interactions with users as they are not required to attend appropriate training as teachers 

(Guder, 2010). 

Librarians who have implemented the framework recognized that preparing for 

instructional sessions and developing effective assessments of learning outcomes require 

significant time and effort. At the same time, faculty members, although aware of the 

importance of information literacy for their students, often struggle to allocate sufficient time 

for students to attend or participate in IL classes (Latham et al., 2019). Therefore, the 

framework presents significant challenges for academic librarians, particularly in 

collaborating with individuals outside the field of librarianship, such as working closely with 
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faculty and students to better understand and support their curricular needs. In addition, 

librarians must also ensure they stay current with the latest developments in instructional 

design methods to effectively meet these evolving demands (Berkman, 2016). 

Results of a study conducted by Detlor et al. (2012) on the other hand indicated that 

passive instructional approaches, as seen in current practices, have proven to be less effective 

in supporting students' learning outcomes. Information dissemination has traditionally been 

carried out through lectures and demonstrations led by librarians. However, incorporating 

more active instructional methods has become crucial for fostering stronger information 

literacy (IL) skills among students. 

One major limitation in IL instruction research is the practical difficulty of translating 

theoretical models into effective teaching practices. Cook’s (2022) meta-analysis of the 

“one-shot” model shows that while single sessions can yield short-term gains, their long-

term effectiveness is weak, with effect sizes consistently small (r < .2) in authentic 

assessments; one-shots rarely foster transferable skills, highlighting a gap between 

theoretical aspirations for IL learning and what is achieved in practice (Cook, 2022). 

Similarly, Vossler et al. (2023) find that although students demonstrate competence in 

controlled classroom activities, they often fail to apply these skills independently in authentic 

research. These studies highlight how instructional practices grounded in theoretical ideals 

often fail to hold up when used in real-world contexts, revealing a persistent implementation 

gap. 

Practical barriers are also visible in the shift to online and technology-mediated 

learning. Peacock (2025) demonstrates that institutional resource constraints and librarians’ 

lack of pedagogical training hinder effective IL instruction in digital environments. Saunders 

(2015) echoes this concern, noting that many librarians feel underprepared for teaching 



20 

despite their theoretical grasp of IL concepts. Without structured training in instructional 

design, librarians struggle to apply IL theory in practice, resulting in fragmented and less 

impactful online instruction. These findings highlight a broader theoretical weakness: the 

frameworks that guide IL instruction are insufficiently adaptable to evolving teaching 

environments, leaving librarians unable to translate conceptual understanding into effective 

delivery effectively. 

Further evidence of practical limitations comes from studies highlighting equity 

concerns and assessment misalignments. Dahlen and Camp (2025) report that librarian-led 

sessions show minimal measurable impact on equity gaps in learning outcomes, suggesting 

that single interventions may be too limited to achieve meaningful results. Head et al. (2019) 

add that current assessment tools often capture superficial indicators, such as recognition of 

formats or terminology, rather than genuine, transferable competencies. Together, these 

findings demonstrate that practice-based shortcomings not only constrain student learning 

but also reveal theoretical gaps: existing frameworks and assessment approaches fail to 

adequately account for the realities of how IL instruction unfolds in practice. As such, theory 

and practice remain misaligned, limiting the transformative potential of IL education. 

1.4 Research Motivation 

As outlined in the previous section, three interrelated gaps, theoretical, empirical, and 

practical, have been identified in the literature on information literacy (IL) instruction. The 

theoretical gap reflects the persistent divide between conceptual frameworks and librarians’ 

day-to-day teaching. Although frameworks such as the ACRL Framework for Information 

Literacy for Higher Education (Association of College & Research Libraries, 2016) offer a 

flexible and conceptual basis for instruction, their implementation has been criticised as 
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overly abstract and misaligned with librarians’ teaching contexts (Hsieh et al., 2021; 

Schachter, 2020). Furthermore, librarians often lack pedagogical preparation, relying heavily 

on procedural knowledge rather than integrating educational theory into their practice 

(Abang Mohtar & Mohamad, 2023; Montgomery, 2015; Elmborg, 2012). This theoretical 

shortfall motivates the present study to investigate how librarians can strengthen their 

instructional role through theory-driven approaches. 

The empirical gap centres on the limited availability of systematic, measurable 

evidence to substantiate theoretical claims in IL instruction. While studies have emphasised 

the importance of aligning theory with practice, much of the evidence remains fragmented, 

anecdotal, or case-based, limiting its generalisability (Erlinger, 2018; Bradley-Ridout, 2024; 

Cook, 2022). The ACRL Research Agenda (2021) similarly calls for robust, outcome-based 

research to evaluate the effectiveness of IL instruction across diverse contexts. In Malaysia 

and the Asia-Pacific region, this shortage is particularly evident, with few validated studies 

linking theoretical frameworks such as TPACK to instructional outcomes (Abang Mohtar & 

Mohamad, 2023). This gap motivates the need for empirical research that generates rigorous, 

contextually relevant evidence to assess the development of IL competency. 

The practical gap highlights the difficulty of translating theoretical models into 

consistent and impactful instructional practices. Studies indicate that “one-shot” sessions, 

while common, rarely foster transferable skills, with effect sizes remaining weak in authentic 

assessments (Cook, 2022; Vossler et al., 2023). Moreover, librarians face practical barriers 

such as time constraints, lack of training in instructional design, and challenges in adapting 

IL instruction to technology-mediated environments (Latham et al., 2019; Peacock, 2025; 

Saunders, 2015). These challenges motivate the exploration of alternative instructional 
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approaches, such as MOOCs, which may provide more flexible and scalable solutions for 

addressing students’ IL needs. 

Beyond addressing these gaps, the broader societal motivation for this research lies 

in the recognition that strong IL skills are essential for academic success, lifelong learning, 

and active participation in the information society. IL has been linked to higher academic 

achievement (Anandhalli, 2018; Banik & Kumar, 2019; Shao & Purpur, 2016) and plays a 

critical role in supporting global initiatives such as the Sustainable Development Goals 

(SDGs) (United Nations, Department of Economic and Social Affairs, n.d.; Unegbu et al., 

2023). Libraries and librarians are uniquely positioned to advance these goals by fostering 

media, digital, and information literacy skills and by equipping students with the 

competencies necessary for academic, professional, and civic life. 

In summary, the motivation for this study stems from the intersection of these 

theoretical, empirical, and practical gaps, as well as the urgent need to prepare students for 

the challenges of the 21st-century information landscape. By addressing these gaps, the study 

aims to provide both scholarly and practical contributions to the field of information literacy 

instruction. 

In the 21st century, the information landscape requires students not only to use 

information effectively but also to create it responsibly, highlighting the critical importance 

of strong information literacy skills (Taylor & DiGiacomo, 2023). Access to information 

plays a vital role in advancing all Sustainable Development Goals (SDGs) by promoting 

universal literacy, including media, information, and digital literacy skills. Librarians make 

significant contributions to the achievement of the SDGs by preserving and providing access 

to global culture and heritage, supporting the development of literacy and ICT skills, and 

offering community spaces that foster learning and engagement (United Nations, 
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Department of Economic and Social Affairs, n.d.).  Libraries and librarians can strengthen 

their services by actively engaging stakeholders through platforms that encourage sharing, 

collaboration, and facilitation. The strong connection users often have with their local 

libraries positions these institutions to effectively raise awareness and address both the 

opportunities and challenges associated with the implementation of the Sustainable 

Development Goals (SDGs) (Unegbu et al., 2023). 

Given the integral role of libraries across various sectors, they are uniquely 

positioned to support the achievement of SDGs due to their inherent reliability and 

inclusiveness (Unegbu et al., 2023). Information literacy is recognized as a vital skill for 

interpreting information and making informed decisions, and it is essential for active 

participation in the information society and for supporting lifelong learning (Unegbu et al., 

2023).  Anandhalli (2018) emphasized that information literacy is a key predictor of 

academic success for students enrolled in degree programs. Similarly, the Association of 

College and Research Libraries (ACRL) emphasizes that information literacy forms the 

foundation for lifelong learning, enabling learners to master information skills and advance 

their education (Stellah et al., 2022). 

Research by Banik and Kumar (2019) on nursing students found that higher levels of 

information literacy competence were associated with higher GPAs, highlighting the 

importance of strengthening information literacy skills to enhance academic performance. 

Additionally, Shao and Purpur (2016) identified a positive correlation between students’ 

information literacy skills and their writing scores and final course grades. However, Bartol 

et al. (2018) observed that although students were competent in evaluating information and 

recognizing their information needs, they faced challenges with legal, ethical, and 
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application aspects. These findings highlight the need for more comprehensive information 

literacy education to support equitable academic success. 

The motivation for this study stems from the observation that academic librarians 

often do not incorporate theoretical foundations into their information literacy instruction, 

coupled with the absence of standardized methods for assessing student competency 

following IL sessions.  Montgomery (2015) supports this view by noting that librarians often 

employ effective teaching methods despite having limited training in educational theories or 

pedagogical practices. Through their experience teaching information literacy, many 

librarians come to view their instructional skills as satisfactory and well-suited for delivering 

content (Baer, 2021; Kirker, 2022). 

A study by Abang Mohtar and Mohamad (2023) found that librarians’ teaching 

practices were shaped by a range of factors, including students’ classroom behaviour, 

creativity, educational level, feedback, group composition, and the librarians’ own skills and 

experience. The study also found that librarians were actively preparing students for 21st-

century skills by incorporating technology, new knowledge, interactive modules, and online 

classes into their instruction. However, some librarians expressed uncertainty and favoured 

maintaining a flexible approach. Student learning from information literacy sessions was 

typically evaluated through measures such as student satisfaction, academic performance, 

class surveys, resource usage, information searching and citation skills, and awareness of 

plagiarism (Abang Mohtar & Mohamad, 2023).  These findings underscore the importance 

of librarians engaging in continuous professional development to better support students in 

becoming lifelong learners (Abang Mohtar & Mohamad, 2023). 
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1.5 Research Objectives 

The primary objective of this research is to assess whether the proposed method of 

teaching information literacy using MOOC is appropriate and effective for today’s university 

students. Additionally, the study aimed to evaluate whether implementing a self-directed 

learning approach, integrated with technology, positively influences students' IL 

competencies and enhances their motivation to participate in the IL MOOC course actively. 

The specific objectives of the study were: 

i. To explore the extent to which current information literacy instruction is grounded in 

theoretical concepts; 

ii. To explore academic librarians’ understanding of the components of the TPACK 

framework and how they apply them in teaching information literacy (IL); 

iii. To explore the extent to which academic librarians understand the elements of the 

ACRL’s Framework for Information Literacy for Higher Education and how they 

incorporate them into their efforts to develop information-literate students; 

iv. To investigate the relationship between learner engagement and course completion 

rates in an information literacy (IL) MOOC; and  

v. To examine the relationship between learners’ information literacy skills competency 

and their completion rates in an information literacy (IL) MOOC. 

vi. To examine student engagement with the different elements of IL MOOC. 
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1.6 Research Questions 

The present study intended to answer the following research questions: 

i. To what extent are theoretical concepts incorporated into current information literacy 

instruction programs? 

ii. How do academic librarians understand and apply the components of the 

Technological Pedagogical Content Knowledge (TPACK) Framework in their 

information literacy instruction? 

iii. To what extent do academic librarians understand the elements of the ACRL’s 

Framework for Information Literacy for Higher Education, and how do they 

incorporate these elements into their practices to cultivate information-literate 

students? 

iv. How does learner engagement relate to the course completion rate in an information 

literacy (IL) MOOC? 

v. How does learner information literacy skills competency relate to the course 

completion rate in an information literacy (IL) MOOC? 

vi. How does student engagement in different elements of IL MOOC inform students’ 

level of information literacy (IL) skills competency? 

1.7 Conceptual Framework 

The proposed conceptual framework (Figure 1.1) illustrates how information literacy 

(IL) instructional design in this study is theoretically grounded through the integration of 

two complementary frameworks: the Technological Pedagogical Content Knowledge 

(TPACK) model (Mishra & Koehler, 2006) and the ACRL Framework for Information 

Literacy for Higher Education (Association of College & Research Libraries, 2016). 
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Together, these frameworks provide the theoretical and pedagogical foundation for 

designing the IL MOOC and establish the link between instructional design, student 

participation, and competency outcomes. 

On the left side of the framework, the TPACK model highlights three essential 

domains of knowledge: technological, pedagogical, and Content Knowledge (CK), which 

guide instructional design. These dimensions reflect the expertise required of academic 

librarians to effectively translate theoretical models into practice by leveraging technology, 

adopting appropriate pedagogy, and delivering discipline-specific IL content. 

On the right side, the ACRL Framework is represented through its six interconnected 

core concepts, such as Authority Is Constructed and Contextual, Information Creation as a 

Process, Information Has Value, Research as Inquiry, Scholarship as Conversation, and 

Searching as Strategic Exploration. These frames emphasize higher-order thinking, 

reflective learning, and engagement with disciplinary practices, providing the conceptual 

foundation for instruction in IL. 

The integration of TPACK and the ACRL Framework is operationalized in this study 

through the IL MOOC, which incorporates both theoretical and practical elements of 

instructional design. Six modules were developed, each aligning with one of the ACRL 

frames, and structured to embed the seven Learner-Centred Principles (Huba & Freed, 2000), 

allowing learners to construct their own plans, coaching learners toward expert performance, 

encouraging multiple perspectives, situating learning in real-life activities, prompting 

learners to reflect on their thinking, guiding learners to think like experts, and evaluating 

learners’ thinking processes. 

Students’ participation in the IL MOOC through engagement with learning activities, 

assessments, and reflective practices serves as the mechanism by which theory-informed 
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instructional design translates into measurable outcomes. Competency outcomes are 

categorized into three progressive levels: Developing, Proficient, and Advanced, reflecting 

students’ mastery of IL skills. 

In sum, this conceptual framework positions the study within a theory-to-practice 

continuum. It demonstrates how the integration of TPACK and the ACRL Framework, 

operationalized through a learner-centred MOOC design, supports the development of IL 

competencies in an online learning environment. 

 

        

            

 

 

 

Figure 1.1: Proposed Conceptual Framework 
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1.8 Significance of the Study 

This study is significant as it bridges the gap between theory and practice in 

information literacy instruction. By examining librarians’ application of the TPACK (Figure 

1.2) and ACRL (Figure 1.3) frameworks, it deepens understanding of how theoretical models 

are operationalized in teaching. Simultaneously, the study contributes empirical evidence on 

learner engagement, competency, and course completion within an IL MOOC, offering 

practical insights for improving instructional design and delivery. Collectively, these 

contributions strengthen both scholarly discourse and institutional practices in advancing 

students’ information literacy. 

The significance of this study can be viewed from three perspectives, namely 

theoretical, methodological, and practical. From a theoretical perspective, this study adapts 

the ACRL Framework for Information Literacy for Higher Education as the foundation for 

developing the new IL modules, ensuring they are designed to be more specific and in-depth 

for the teaching and learning of IL skills and knowledge in higher education institutions. 

Each new IL module is structured based on the criteria outlined in the corresponding frames 

of the framework.  

The procedures and findings from this study support the development of academic 

librarians in delivering instructional practices in teaching IL to university students. Through 

this initiative, academic librarians are not only equipped with standardized teaching content. 

However, they are also trained to strengthen their theoretical understanding and enhance 

their instructional methods in delivering IL education to students. 

From a practical perspective, the study is significant for key stakeholders, such as 

academic librarians, lecturers, and students. In line with the Partnerships for the Goals (Goal 

17) outlined in the Sustainable Development Goals (SDGs), there is a recognized need for 
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librarians to embrace expanded roles, engaging in greater collaboration with professionals 

across various research fields to address societal challenges at both local and national levels. 

Igbinovia (2017) emphasizes the importance of cross-disciplinary collaboration involving 

health, agriculture, environment, economics, and social sectors to develop effective, real-

time solutions. 

 

 

Figure 1.2: Technological Pedagogical Content Knowledge  

(Mishra & Koehler, 2006) 

 

 

 

Figure 1.3: ACRL Framework for Information Literacy for Higher Education 

(Uzwyshyn, 2018) 
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1.9 Operational Definition 

Operational definitions are crucial because they describe a variable as a set of 

specific, measurable operations or manipulations.  For this study, the operational definitions 

of the variables are based on theory and previous research as follows: 

1.9.1 Librarians’ Knowledge 

In this study, academic librarians' knowledge refers to the understanding required by 

academic librarians to effectively integrate theoretical elements into their information 

literacy (IL) teaching and learning process.  Therefore, this knowledge is based on three 

main components of the Technological Pedagogical Content Knowledge (TPACK) theory, 

which are: 

(i) Technological Knowledge (TK) refers to the understanding of digital technologies 

such as computers, hardware, smartphones, the internet, and software applications. 

It involves the ability to effectively manage, utilize, and adapt these digital tools to 

support various tasks and activities (Graham et al., 2009; Koehler & Mishra, 2009; 

Mishra & Koehler, 2006). 

(ii) Pedagogical Knowledge (PK) refers to the understanding of methods and practices 

related to teaching and learning processes (Koehler & Mishra, 2009; Mishra & 

Koehler, 2006). In the context of this study, PK encompasses the broad instructional 

expertise of academic librarians, including their knowledge of information literacy 

education, the design and implementation of instructional plans, the assessment of 

student performance, and their familiarity with teaching strategies and methods 

suited for information literacy sessions. 
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(iii) Content Knowledge (CK) refers to a deep understanding of the subject matter that 

needs to be taught to students. Educators must have a thorough grasp of the content, 

including key concepts, theories, ideas, structures, explanations, evidence, and 

practices necessary for effective instruction (Koehler & Mishra, 2009; Mishra & 

Koehler, 2006). In this study, CK specifically pertains to academic librarians’ 

knowledge of the subject matter related to information literacy sessions for university 

students at public universities in Malaysia. 

In addition to the Technological Pedagogical Content Knowledge (TPACK) 

framework, the elements outlined in the ACRL’s Framework for Information Literacy for 

Higher Education are essential for integration into the information literacy teaching and 

learning process, particularly when developing information literacy modules for MOOCs. 

This study draws upon six key elements (frames) from the ACRL Framework as the 

foundation for designing and structuring the new IL modules, which are: 

(i) Authority is Constructed and Contextual refers to the idea that the credibility and 

trustworthiness of information resources are tied to the knowledge and expertise of 

their creators, and that the value of these resources is assessed based on an 

individual’s specific information needs and how the information is used. What is 

considered authoritative can vary across different communities and fields, meaning 

that the significance of a source is shaped by its context (Association of College & 

Research Libraries, 2016). In the context of this study, Authority is Constructed and 

Contextual relates to students’ ability to recognize different types of information 

resources, identify key published works, and understand how authority is established 

and interpreted across various disciplines and situations. 
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(ii) Information Creation as a Process emphasizes that information, regardless of its 

format, is created to communicate a particular message and is shared through a 

selected method. The processes of researching, creating, revising, and distributing 

information can vary widely, and these differences are often reflected in the final 

product (Association of College & Research Libraries, 2016). In the context of this 

study, Information Creation as a Process refers to students' understanding of how 

information is produced, the messages conveyed through different formats, and the 

methods chosen for presenting and sharing information. 

(iii) Information has Value highlights that information carries various types of value: it 

can serve as a commodity to be bought and sold, a tool for learning, a means of 

persuasion, or a way to interpret and understand the world. The ways in which 

information is created and shared are influenced by legal and economic factors 

(Association of College & Research Libraries, 2016). In the context of this study, 

Information Has Value reflects not only the intrinsic worth of retrieved information 

but also emphasizes an awareness of how legal and socioeconomic factors impact 

information creation and dissemination, along with the importance of evaluating the 

accuracy and credibility of different sources. 

(iv) Research as Inquiry describes research as an ongoing, iterative process that involves 

posing increasingly detailed or new questions. Each answer uncovered often leads to 

further questions and new areas of exploration (Association of College & Research 

Libraries, 2016). In the context of this study, Research as Inquiry focuses on how the 

research process is shaped by the questions posed, recognizes the varying amount of 

information retrieved depending on whether a topic is broad or specific, and 
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emphasizes the importance of connecting all gathered information back to the 

original research questions. 

(v) Scholarship as Conversation refers to the ongoing exchange of ideas among scholars, 

researchers, and professionals, who continually discuss, share, and build upon new 

insights and discoveries. Over time, these discussions contribute to deeper 

understanding through the integration of diverse viewpoints and interpretations 

(Association of College & Research Libraries, 2016). In the context of this study, 

Scholarship as Conversation focuses on the ways students participate in academic 

discourse, engage with the research process, and conduct their own investigations 

while thoughtfully interpreting and building upon the work of others. 

(vi) Searching as Strategic Exploration emphasizes that the process of finding 

information is rarely linear and often requires navigating through a variety of sources. 

It calls for flexibility, adaptability, and a willingness to explore different search 

strategies as new information and insights are uncovered (Association of College & 

Research Libraries, 2016). In the context of this study, Searching as Strategic 

Exploration highlights the importance of using strategic approaches to locate relevant 

information, understanding the process of information retrieval, and recognizing the 

range of platforms and tools available for conducting effective searches. 

1.9.2 Academic Librarian 

An academic librarian is a professional who serves in public higher education 

institutions in Malaysia, such as colleges and universities, supporting the research, teaching, 

and learning needs of students, faculty members, and staff (Dzulkipli et al., 2025). 
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1.9.3 Public Universities 

Public universities in Malaysia are higher education institutions funded and managed 

by government entities at the national level, operating under the Ministry of Higher 

Education (StudyMalaysia.com, 2022.; Png, 2021). They are established with the aim of 

providing accessible and affordable education to a diverse student population (Norman 

Dunsah & Tengku Azhar, n.d.). 

1.9.4 University Students 

University students in Malaysia are individuals enrolled in public higher education 

institutions, such as colleges or universities, who are pursuing undergraduate, graduate, or 

professional degrees (StudyMalaysia.com, 2022; ASEM Education, 2018). They engage in 

academic coursework across a range of disciplines, with the goal of acquiring advanced 

knowledge and skills relevant to their fields of study (Chassie et al., 2023; 

StudyMalaysia.com, 2022). 

1.9.5 Information Literacy 

Information literacy refers to the set of skills and competencies that students in 

Malaysian public higher education institutions need to effectively locate, evaluate, and use 

information for academic purposes (Edzan & Mohd Saad, 2005). 

1.9.6 Massive Open Online Courses (MOOCs) 

A Massive Open Online Course (MOOC) is an online course designed to 

accommodate a large number of participants through internet-based access (Daniel, 2012; 

Liyanagunawardena et al., 2013). Key features of MOOCs include open enrollment, 
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scalability, flexible learning opportunities, diverse content delivery, interactive components, 

credentialing options, and the use of technology-driven methods (Daniel, 2012; Hollands & 

Tirthali, 2014; Gleason et al., 2021). MOOCs aim to democratize education by providing 

high-quality learning opportunities to individuals regardless of their geographic location, 

financial situation, or academic background (Daniel, 2012; Liyanagunawardena et al., 2013), 

and are particularly popular for continuing education, professional development, and 

personal enrichment (Hollands & Tirthali, 2014; Gleason et al., 2021). 

1.9.7 Information Literacy MOOC 

An Information Literacy MOOC (Massive Open Online Course) is an online course 

designed to develop essential skills and competencies in information literacy. This course 

are accessible to a wide audience and aim to equip learners with the ability to effectively 

locate, evaluate, and use information across various contexts. By building these skills, 

Information Literacy MOOCs help learners navigate the complex information landscape of 

the digital age and apply their knowledge effectively in academic, professional, and personal 

settings. 

1.10 Chapter Summary 

This chapter sets the stage by emphasizing just how crucial Information Literacy (IL) 

has become in today’s higher education landscape. In a world overflowing with digital 

content, students need more than just access, they need the skills to think critically and handle 

information wisely. This chapter also brings attention to the changing role of academic 

librarians in Malaysian public universities. Once seen mainly as information providers, 

librarians are now stepping into teaching roles, often without formal training in educational 

theory. This shift presents challenges and has led to gaps in how IL is currently taught. 
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Driven by the broader goal of promoting lifelong learning and supporting global 

efforts like the Sustainable Development Goals (SDGs), the study looks at whether today’s 

IL teaching practices are really hitting the mark. It explores how self-directed learning, 

especially through MOOCs, might boost students’ IL skills and motivation. At the same 

time, it examines how well librarians understand and apply two important teaching 

frameworks: TPACK and the ACRL Framework for Information Literacy. 

To guide this effort, the study introduces a conceptual framework that combines both 

models into six IL modules designed to be learner-centred and technology-supported. These 

modules aim to benefit not only students but also help librarians grow in their teaching roles. 

The chapter wraps up by highlighting the study’s relevance from theoretical, 

methodological, and practical angles, while also clarifying key terms that shape the research 

ahead. 
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CHAPTER 2  
 

 

LITERATURE REVIEW 

2.1 Introduction  

This chapter offers a critical examination of existing research on information literacy 

(IL) instruction and highlights its growing importance within the context of higher education 

(HE). It first lays out the key theoretical foundations that inform IL teaching practices, 

drawing on frameworks such as Constructivist Learning Theory, Self-Directed Learning 

Theory, and Cognitive Load Theory. The chapter then explores the instructional methods 

commonly employed by academic librarians and assesses their effectiveness in fostering 

students’ information literacy (IL) competencies. A key focus of the chapter is the 

integration of technology into IL instruction, with particular attention to how the TPACK 

Framework and the ACRL Framework for Information Literacy for Higher Education are 

applied in teaching practices. It also examines the extent to which these pedagogical models 

are embedded in instructional approaches. The chapter also examines Information Literacy 

(IL) MOOCs as an alternative learning approach, exploring how self-directed learning 

influences student engagement and course completion. The discussion further explores the 

impact of learner engagement on success in an IL MOOC, as well as the relationship between 

course completion rates and levels of information literacy (IL) competency. Finally, the 

chapter identifies key areas for future research, with a particular emphasis on enhancing IL 

instruction through the use of technology and deepening the understanding of how self-

directed learning influences the development of information literacy (IL) skills. 
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2.2 History and Overview of Information Literacy 

Learning could not be separated from libraries ever since libraries started to exist. 

The library has experienced numerous changes throughout the different library development 

paradigms, namely the reader-centred, book-centred, and learner-centred paradigms 

(Bennett, 2009). The first two paradigms engaged indefinitely together in the 20th century, 

and as time goes by, the comprehensive shifts brought by information technology had 

informed the learning-focused paradigm (Bennett, 2009). During the reader-centred 

paradigm, books were highly valuable and scarce, and libraries were primarily designed to 

serve the needs of readers (Bennett, 2009). The book-centred paradigm emerged during the 

era of paper-based publications, a time when libraries focused largely on building and 

preserving extensive collections of reading materials (Bennett, 2009). As information 

technology advanced, it fuelled an unprecedented growth of information. This shift led many 

to believe that shelving books would no longer be the central focus of libraries. Instead, 

libraries began to be reimagined as dynamic spaces designed to attract and engage visitors 

(Bennett, 2009). The emphasis moved toward creating environments that fostered learning 

and collaboration, rather than solely catering to readers. This marked the beginning of the 

learner-centred paradigm (Bennett, 2009). Furthermore, the rapid advancement of 

technology has brought significant changes to the operations of academic libraries, and these 

developments have also reshaped the roles of academic librarians in delivering services to 

their users (Wheeler et al., 2022; Deja et al., 2021; Cox, 2023). 

2.3 Theoretical Foundations of Information Literacy Instruction 

Libraries, particularly academic libraries, play a central role in supporting teaching 

and learning within higher education institutions (Corrall & Jolly, 2019; Kuh & Gonyea, 
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2003; Hammons, 2024). For a long time, academic libraries have been regarded as the "heart 

of the university (Oakleaf, 2010). Every academic library primarily supports its parent 

institution via its mission, vision and objectives (Jain, 2013).  According to Raja et al. (2009), 

academic libraries support their parent institutions by contributing to knowledge production, 

equipping individuals to serve society, and advancing the overall well-being of human (as 

cited in Jain, 2013). 

Information literacy (IL) instruction in academic libraries is typically conducted by 

librarians themselves (Mullins & Boyd-Byrnes, 2024). However, concepts such as learning 

theories or educational theories are not widely familiar within the field of librarianship 

(Abang Mohtar & Mohamad, 2023; Kogut, 2021). As noted in the library literature, the 

theoretical foundations underpinning library practices are often limited, and many librarians 

demonstrate a lack of critical awareness in their pedagogical approaches (Radomski, 2000; 

Bruce & Candy, 2015; Downey, 2016). As a result, IL instruction has often been carried out 

based on librarians’ personal judgments about the best methods or strategies to help students 

become information literate (Davis et al., 2011; Wilson, 2016).  Montgomery (2015) pointed 

out that instructional librarians often implement their teaching practices with minimal, or in 

some cases no, formal training in educational theories or pedagogical methods. 

Montgomery (2015) stated that it is regrettable that the librarian profession has not 

placed greater emphasis on preparing librarians to become well-informed educators. This 

opinion was supported by Elmborg (2012) by mentioning that librarians at his workplace 

tended to prioritize practical methods for completing their tasks efficiently, often minimizing 

the emphasis on theoretical foundations. However, while librarians are generally required to 

participate in all library-related courses, training in pedagogy is often elective or, in some 

cases, not commonly available (Hodge, 2015) and that librarians who maintain strong 
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relationships with faculty members are often better positioned to engage effectively in 

information literacy (IL) instruction, including the application of new theoretical approaches 

in their teaching practices (Drewes & Hoffman, 2010; Hooper & Scharf, 2017). 

In today’s fast-changing digital environment, information literacy (IL) has emerged 

as a crucial skill for students, empowering them to critically evaluate, manage, and ethically 

utilize information (Bamgbose et al., 2024; Trixa & Kaspar, 2024). To be truly effective, IL 

instruction must go beyond simply teaching students how to locate and cite sources; it should 

be informed by robust learning theories that support more profound understanding, foster 

engagement, and promote the retention of knowledge over the long term (Bamgbose et al., 

2024; Hossain & Sormunen, 2025). By incorporating established learning theories such as 

constructivism, cognitive load theory, and self-directed learning principles, educators and 

librarians can develop instruction that is not only more effective but also more meaningful 

and impactful for learners (Hostetler & Luo, 2021; Association of College & Research 

Libraries, 2016; Li et al., 2023).  

Constructivist approaches highlight the importance of active learning and student-

centred strategies, enabling learners to build on their existing knowledge and apply their 

skills to real-world problem-solving (Do et al., 2023; Vong, 2016; Denke at al., 2020). 

Cognitive load theory guides the design of instructional materials in ways that optimize 

information processing, helping to prevent cognitive overload and support better knowledge 

retention (Skulmowski & Xu, 2022). At the same time, self-directed learning principles 

encourage students to take greater ownership of their educational journey, nurturing intrinsic 

motivation and fostering the development of lifelong information literacy skills (Li et al., 

2023; Morris & Rohs, 2021). When thoughtfully applied, these learning theories offer a 

valuable framework for designing IL instruction that supports diverse learners, fosters 
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critical thinking, and encourages the practical application of information literacy 

competencies beyond the classroom setting (Li et al., 2023; Skulmowski & Xu, 2022). As 

academic environments increasingly adopt digital and hybrid learning models, grounding IL 

instruction in established learning theories will be essential for equipping students with the 

skills they need to thrive in an information-rich world (Okoli et al., 2025; Essa, 2023). 

2.3.1 Constructivist Learning Theory 

The Information Literacy (IL) MOOC developed in this study is based on 

Constructivist Learning Theory (CLT), which posits that learners construct knowledge 

through interaction, reflection, and engagement with authentic tasks rather than through 

passive information reception (McLeod, 2024; Vygotsky, 1978). This theoretical framework 

offers a strong basis for designing IL instruction in digital environments, promoting student 

ownership of learning and the application of concepts in relevant contexts. 

The constructivist focus on active and self-directed learning is evident in the 

MOOC’s structure, which enables learners to progress at their own pace and participate in 

interactive activities and assessments (McLeod, 2024). Instead of emphasizing only 

procedural skills, the MOOC encourages students to critically evaluate, synthesize, and 

apply information in accordance with the ACRL Framework for Information Literacy for 

Higher Education (Association of College & Research Libraries, 2016). 

CLT also highlights the importance of social interaction in knowledge construction, 

where meaning is developed through dialogue and collaboration with peers or instructors 

(Vygotsky, 1978; Chaiklin, 2003). Reflecting this principle, the IL includes opportunities 

for peer engagement via discussion forums and collaborative tasks, allowing learners to 

negotiate meaning, share perspectives, and deepen their understanding of IL concepts. 
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Constructivism further emphasizes the value of situated and contextualized learning, 

asserting that knowledge is most meaningful when embedded in authentic, real-life tasks 

(Brown et al., 1989). In response, the MOOC embeds IL instruction within academic 

scenarios such as evaluating source credibility, practicing ethical citation, and conducting 

inquiry-based research (Brown et al., 1989). 

The MOOC design integrates scaffolding principles, whereby early modules provide 

guided instruction and examples, while subsequent modules require greater independence 

and critical application. This gradual release of responsibility reflects Vygotsky’s (1978) 

concept of the zone of proximal development (ZPD) and Bruner’s notion of scaffolding as a 

means of supporting learners in achieving mastery (McLeod, 2024). 

CLT also identifies reflection and metacognition as essential components of deep 

learning. To support this, the IL MOOC includes reflective exercises, self-assessment 

quizzes with feedback, and end-of-unit reflections. These activities prompt students to 

evaluate their learning strategies and develop advanced IL competencies (McLeod, 2024; 

Vygotsky, 1978). 

In applying constructivist principles, learners take an active role in managing their 

own learning, constructing knowledge through their experiences, while educators serve as 

facilitators or mentors who guide and support the process (Chuang, 2021). This approach 

places emphasis on the learners’ perspectives and experiences, helping them develop new 

insights and build greater confidence. Allowing students autonomy over their learning 

choices, methods, and activities further enhances their motivation and fosters active 

engagement (Katz & Halpern, 2015). Educators play a critical role in helping learners 

connect new knowledge to their existing understanding, making the learning experience 

more meaningful and relevant (Chuang, 2021). 
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Constructivist theory is often categorized into three main strands: individual 

constructivism, social constructivism, and contextualism (Chuang, 2021). This discussion 

places particular emphasis on individual constructivism, which highlights the role of 

personal experiences in shaping the learning process (Chuang, 2021). From this perspective, 

learning is viewed as a cognitive activity in which individuals organize and interpret new 

information based on their existing knowledge structures (Smith & Ragan, 2005). 

The core principles of constructivist theory have been widely applied across various 

educational contexts, including experiential learning (Kolb, 1984; Wijnen-Meijer et al., 

2022), self-directed learning (Candy, 1991; Garrison, 1997), and informal learning methods 

such as mentoring, coaching (Lave & Wenger, 1991; Dennen, 2004), online education (Ally, 

2008), and active learning strategies (Freeman et al., 2014). Constructivism also 

encompasses incidental learning, which occurs naturally through task completion and social 

interaction (Hunter, 2008; Swanson & Holton, 2009). As Chuang (2021) highlights, 

constructivist ideas have significantly influenced the development of contemporary 

approaches and discussions in adult education. 

In summary, the constructivist approach ensures that the IL MOOC extends beyond 

procedural demonstrations to foster conceptual, transferable, and learner-centered IL skills. 

This theoretical foundation enhances the MOOC’s ability to develop critical and reflective 

learners, aligning with the objectives of higher education and lifelong learning (Association 

of College & Research Libraries, 2016; Gross et al., 2022). 
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(i) Theoretical foundations for interactive and experiential information literacy 

instruction 

Constructivist learning theory is widely recognized for emphasizing learner-centred 

and interactive educational environments, where students actively construct their own 

understanding (Priyamvada, 2018). At the heart of this theory is the belief that true 

comprehension arises not from rote memorization, but through meaningful engagement with 

personal experiences and critical reflection (ELM Learning, 2025). Students are encouraged 

to integrate new ideas by connecting them to their existing knowledge and cognitive 

frameworks, fostering deeper and more lasting learning. This cognitive development is 

supported by the processes of assimilation where new information is incorporated into 

existing mental models and accommodation where learners adjust their prior understanding 

to incorporate new concepts (ELM Learning, 2025). 

Moreover, constructivist theory highlights the essential role of social interaction in 

the learning process, suggesting that collaboration and dialogue are key drivers of cognitive 

development. This perspective closely aligns with the principles of meaningful learning, 

which emphasize the ongoing construction and refinement of knowledge, as well as its 

application to real-world contexts. Reflection is seen as a crucial element, providing students 

with the opportunity to evaluate their understanding and identify areas for further growth. In 

addition, constructivist approaches view mistakes as valuable learning opportunities, 

encouraging experimentation and the development of problem-solving skills (ELM 

Learning, 2025). 

In the context of Information Literacy (IL) instruction, constructivist methodologies 

have been shown to effectively enhance critical thinking and promote active, hands-on 

learning. The Association of College & Research Libraries (ACRL) Framework for 
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Information Literacy emphasizes the importance of learner engagement in processes such as 

information retrieval, source evaluation, and research (Association of College & Research 

Libraries, 2016). Grounded in six interconnected threshold concepts, the framework 

encourages students to interact directly with information rather than passively absorb 

content. The work of scholars such as Vygotsky (1978) and Marsh (2004) further supports 

the use of constructivist approaches, advocating for interactive learning activities, 

collaborative discussions, and problem-based tasks to help students develop robust IL 

competencies (Hmelo-Silver, 2004). 

Vygotsky’s concept of the Zone of Proximal Development (ZPD) provides a valuable 

framework for Information Literacy (IL) instruction, emphasizing how scaffolded support 

can help bridge the gap between what learners can accomplish independently and what they 

can achieve with appropriate guidance. Integrating IL learning into real-world contexts 

further enhances its relevance and supports stronger knowledge retention. Overall, 

constructivist approaches foster autonomy and encourage self-directed inquiry, empowering 

students to take ownership of their learning journeys and strengthening their proficiency in 

information literacy (Lasmawan & Budiarta, 2020). 

(ii) Application in information literacy instruction 

An expanding body of research highlights the importance of integrating 

constructivist principles into Information Literacy (IL) instruction to promote deeper, more 

meaningful learning. The Association of College & Research Libraries (2016) advocates for 

IL programs that emphasize active learning strategies, encouraging students to develop their 

understanding through experiential activities such as hands-on exercises, meaningful 

discussions, and problem-solving tasks. Vygotsky’s (1978) socio-constructivist theory, 

alongside Marsh’s (2004) focus on collaborative learning, further supports the notion that 
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students should play an active role in shaping their educational experiences. Similarly, 

scholars like Jonassen (1999), Piaget (1952), and Hmelo-Silver (2004) emphasize that 

constructivist learning environments foster greater engagement by promoting interaction 

with information, critical evaluation of sources, and the practical application of knowledge 

in authentic, real-world contexts. The alignment between constructivist methodologies and 

IL instruction underscores the importance of designing learning experiences that cultivate 

both critical thinking skills and transferable information literacy competencies 

(iii) Connection to MOOC design 

 

Massive Open Online Courses (MOOCs) are highly relevant for information literacy 

(IL) training because they offer accessible, flexible, and scalable platforms for skill 

development (Wahab et al., 2019; Albelbisi et al., 2023). Unlike traditional one-shot library 

sessions, which often provide limited exposure, MOOCs enable a large and diverse group of 

learners to engage with IL instruction regardless of their geographical or financial 

background (Phade & Chaudhari, 2025; Albelbisi et al., 2023). Their self-paced and self-

directed structure enables students to revisit content, reflect on learning, and apply IL skills 

such as evaluating authority, practicing ethical citation, and conducting inquiry-based 

research in authentic academic contexts (Wahab et al., 2019). The integration of interactive 

activities, discussions, and assessments aligns with constructivist learning principles, 

making IL training more engaging and learner-centered (Kasch et al., 2021; Albelbisi et al., 

2021). Furthermore, MOOCs provide standardized yet adaptable modules that can be 

embedded across disciplines, ensuring consistent delivery of IL skills while accommodating 

institutional needs (Wahab et al., 2019). The availability of learner analytics and assessment 

tools also allows librarians and educators to monitor engagement, evaluate competency, and 

continuously refine instructional design (Kasch et al., 2021). As higher education 
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increasingly adopts digital and hybrid learning models, MOOCs offer a sustainable and 

effective approach to equipping students with essential information literacy competencies 

(Wahab et al., 2019; Albelbisi et al., 2023). 

An increasing body of research highlights the importance of student-centred learning 

activities in enhancing engagement within MOOCs. These activities have been shown to 

promote active learner participation, foster intrinsic motivation, and support stronger 

knowledge retention (Kerimbayev et al., 2023; Alj & Bouayad, 2024; Xiong et al., 2015). 

Incorporating interactive and contextually relevant content has been consistently associated 

with improved participation levels and higher course completion rates (Ucha, 2023) 

underscoring the importance of student-focused approaches in maintaining learner 

engagement within MOOCs. 

Scholars also suggest a range of approaches for incorporating student-centred 

learning into MOOCs, including the use of active learning strategies, promoting 

interactivity, encouraging peer collaboration, providing personalized and adaptive 

instruction, and integrating real-world scenarios (Kerimbayev, 2023; Moldez et al., 2024; 

Tegos et al., 2021). These approaches help foster more engaging and effective learning 

environments, ultimately leading to improved student achievement and overall course 

success (Rahimi, 2024). Taken together, the literature highlights that incorporating student-

centred approaches into MOOC design is essential for enhancing the learner experience and 

improving course outcomes. 

a) Active learning and interactivity 

Extensive research emphasizes that integrating active learning strategies and 

interactive elements is key to enhancing learner engagement in MOOCs. Interactive tools 
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such as gamified quizzes, challenges, badges, leaderboards, and progress tracking have been 

shown to help sustain learners' interest and motivation, ultimately contributing to higher 

course completion rates (Bonk & Khoo, 2014). These gamification features create a goal-

oriented and enjoyable learning environment that promotes sustained engagement over time. 

Bonk and Khoo (2014) further highlight the importance of interactive assessments that 

encourage collaboration and active participation, noting that such practices are critical for 

maintaining learner motivation throughout the course. 

In addition to gamification, strategies such as simulations and case studies are 

commonly used to introduce authentic, real-world learning contexts, allowing learners to 

apply their knowledge in practical ways. This sense of relevance not only makes the learning 

experience more meaningful but also deepens learners’ engagement with the content. 

Similarly, incorporating hands-on projects and peer assessments fosters problem-solving 

skills, critical thinking, and collaboration, all of which contribute to stronger and more 

sustained engagement. 

Research further reinforces the positive effects of active learning in online education. 

Chi and Wylie (2014) proposed the ICAP framework, which classifies cognitive engagement 

into four levels: Passive, Active, Constructive, and Interactive. Their findings suggest that 

activities encouraging Constructive and Interactive engagement lead to better knowledge 

retention than those based on passive learning. This highlights the importance of 

incorporating active learning strategies into MOOC design to promote deeper cognitive 

engagement and enhance learning outcomes. 
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b) Social learning and peer interaction 

A growing number of studies have identified the lack of social interaction as a 

significant factor contributing to high dropout rates in MOOCs. Researchers stress that 

fostering peer-to-peer interaction is crucial in addressing this issue, as it not only enhances 

learner engagement but also helps build a sense of community within the course 

environment. Tools such as discussion boards and study groups provide structured spaces 

for meaningful exchanges among participants, with instructor facilitation further supporting 

sustained involvement (Zhu et al., 2018). In addition, peer mentoring programs where more 

experienced learners guide newer participants have been associated with higher course 

retention rates and greater learner persistence. 

Empirical evidence further supports the effectiveness of integrating peer 

collaboration into MOOCs. Zhu et al. (2018) found that MOOCs incorporating collaborative 

elements consistently achieve higher completion rates than those without interactive 

features. Collaborative activities, such as group assignments and peer assessments, help 

foster a sense of accountability, enhance motivation, and encourage active participation, all 

of which contribute to stronger course outcomes. 

Theoretical frameworks further emphasize the importance of peer engagement in the 

learning process. Vygotsky’s (1978) sociocultural theory highlights the vital role of social 

interaction, particularly through the concept of the Zone of Proximal Development (ZPD), 

which suggests that learners are able to achieve more complex tasks with support from more 

knowledgeable peers. This perspective strengthens the argument that incorporating 

collaborative learning opportunities into MOOCs is essential for enhancing learner 

engagement, supporting cognitive development, and reducing attrition rates. 
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c) Personalised and adaptive learning 

Customizing MOOC content to address the unique needs of individual learners is 

widely recognized in the literature as an effective strategy for enhancing engagement and 

retention, ultimately helping to reduce dropout rates. Researchers highlight several key 

approaches to personalization, including the use of adaptive learning systems, microlearning 

formats, and flexible, self-directed pacing. Adaptive learning systems, in particular, adjust 

the difficulty of course material in real time based on a learner’s performance, ensuring an 

optimal level of challenge without overwhelming the student. Supporting this approach, a 

study by Kizilcec et al. (2017) found that adaptive quizzes tailored to learner behavior 

significantly improved MOOC completion rates. 

Microlearning has also attracted significant attention as an effective strategy for 

enhancing learner engagement, particularly through the use of brief, focused instructional 

segments. Research by Kim et al. (2014) found that videos shorter than six minutes are 

especially successful in maintaining learner attention, highlighting the importance of 

concise, well-structured content in online education. 

Additionally, allowing students to progress through course material at their own pace 

supports diverse learning styles and accommodates individual schedules. A self-paced model 

enables learners to manage their learning based on their prior knowledge and time 

availability, ultimately leading to higher retention rates and more positive learning outcomes. 

Overall, the literature consistently emphasizes the crucial role of personalized learning 

approaches in promoting learner motivation, fostering autonomy, and improving course 

completion rates within the MOOC environment. 
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d) Real-world application and motivation 

Research consistently shows that learner engagement in MOOCs is heavily 

influenced by how relevant students perceive the content to be in real-world contexts. 

Scholars often argue that integrating activities aligned with industry practices and career-

oriented tasks is essential for boosting motivation and sustaining participation. A common 

approach involves incorporating authentic problem-solving exercises that mirror 

professional environments, helping learners develop practical, job-relevant skills. 

Supporting this perspective, Deci and Ryan’s (1985) Self-Determination Theory emphasizes 

that intrinsic motivation fuelled by factors such as autonomy, competence, and relatedness 

is crucial for maintaining long-term engagement. When students see clear practical 

applications in their coursework, their commitment to the learning process is significantly 

strengthened. 

The literature also highlights the effectiveness of offering certification opportunities 

that support career advancement. Credentials such as digital badges, micro-certifications, 

and employer-recognized endorsements have been shown to positively impact course 

completion rates by providing tangible professional benefits. Hone and El Said (2016) found 

that MOOCs integrating practical applications with certification mechanisms tend to achieve 

higher levels of learner engagement and retention, suggesting that clear career incentives can 

serve as powerful motivators. 

In addition, incorporating guest speakers and insights from industry professionals is 

frequently recommended as a strategy for bridging academic concepts with real-world 

practices. Exposure to expert perspectives helps students contextualize course content, 

making it more relevant to their future careers and, consequently, supporting sustained 

learner engagement. 
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2.3.2 Self-Directed Learning (SDL) Theory  

Integrating self-directed learning (SDL) with technological tools plays a central role 

in the IL MOOC, fostering learner autonomy and enhancing motivation. This study explores 

how this approach is implemented, emphasizing its contribution to developing independent 

learning skills while also strengthening student engagement and motivation within the IL 

MOOC framework. 

(i) IL MOOC engagement through Self-Directed Learning (SDL) 

Self-directed learning enhances engagement in IL MOOCs by promoting learner 

independence, effectively utilizing technological tools, and supporting sustained motivation 

and commitment. 

a) Learner anatomy 

The literature consistently emphasizes learner autonomy as a key factor in enhancing 

student engagement and fostering essential competencies in MOOCs, especially within 

information literacy (IL) programs. Scholars argue that providing students with greater 

control over their learning—such as setting personal goals, determining their own pace, and 

selecting strategies—promotes the development of critical thinking and effective decision-

making skills, both of which are fundamental to mastering IL competencies (Knowles, 

1975). From a self-directed learning (SDL) perspective, learners are encouraged to take 

responsibility for planning, implementing, and evaluating their educational experiences, 

nurturing a stronger sense of independence and accountability. 

Numerous empirical studies highlight the critical role that self-directed learning 

(SDL) plays in MOOC environments. For example, Zhu et al. (2020) examined the interplay 
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between learners’ motivation, self-monitoring, and self-management, finding that SDL is 

instrumental in fostering autonomy and critical thinking. Their study showed that motivation 

has a direct influence on self-monitoring, which subsequently enhances self-management. 

Additionally, motivation was found to indirectly improve self-management through its 

impact on self-monitoring. These findings suggest that strengthening both learners’ self-

monitoring skills and their intrinsic motivation is essential for promoting SDL, leading to 

better engagement, stronger learning outcomes, and more effective learner behaviors in 

MOOCs. 

Building on this, Zhu (2021) examined instructional practices that support the 

development of self-management skills critical for self-directed learning (SDL) in MOOC 

environments. The study identified four key strategies commonly employed by instructors: 

helping students establish clear learning objectives, promoting effective time management 

through structured schedules and progress tracking, offering flexible learning resources and 

peer assessment opportunities, and facilitating smooth course navigation through well-

organized content and instructional videos. Zhu’s (2021) findings highlight the vital role of 

thoughtful MOOC design in fostering goal-setting, autonomy, and critical evaluation skills, 

ultimately contributing to greater learner independence, engagement, and cognitive growth. 

b) Technology integration enhances SDL 

The integration of technology into self-directed learning (SDL) environments is 

widely recognized for enhancing learning experiences by providing personalized and 

adaptive pathways tailored to individual learner needs. Garrison (1997) emphasized the 

pivotal role of SDL in adult education, highlighting the importance of learners taking 

ownership of their educational journey. Building on this foundation, more recent studies 
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have identified technology as a crucial enabler of SDL, offering learners access to diverse 

resources and interactive tools that promote greater independence and active engagement in 

the learning process (Kruger, 2020). 

Adaptive learning technologies, in particular, have significantly advanced self-

directed learning (SDL) approaches. These tools enable students to set their own learning 

goals, engage in continuous self-assessment, and monitor their progress through regular 

evaluations. By leveraging learner-specific data, adaptive systems personalize the learning 

experience, ensuring it remains engaging and relevant. Kruger (2020) introduced a 

conceptual model that integrates SDL principles into adaptive learning platforms, illustrating 

how such technologies can strengthen learner autonomy and support the development of 

self-regulation skills. 

The integration of interactive multimedia elements, such as videos, quizzes, and 

discussion forums has also been shown to play a crucial role in promoting student 

engagement and encouraging active participation. Aulia et al. (2024) investigated the impact 

of these interactive features on learner engagement and academic achievement, finding that 

they significantly improve comprehension and learning outcomes. Their study underscores 

the importance of incorporating multimedia tools into instructional design to create dynamic, 

learner-centered environments that enhance both motivation and academic performance. 

Collectively, these findings strongly affirm the benefits of integrating technology—

particularly adaptive learning systems and interactive media—into SDL frameworks. This 

integration not only fosters active engagement but also helps develop self-reliant learners 

who are capable of managing their own educational journeys. 



56 

c) Motivation and persistence in IL MOOC 

Self-Determination Theory (SDT), as proposed by Ryan and Deci (2000), highlights 

autonomy, competence, and relatedness as key factors that drive learner motivation. Scholars 

have suggested that incorporating real-world tasks, such as case studies and applied research 

projects can effectively strengthen these elements, thereby boosting intrinsic motivation and 

enhancing learner engagement. This perspective aligns with the view that self-directed 

learning (SDL) is essential for fostering sustained engagement and developing lifelong 

learning skills (Candy, 1991). 

Several empirical studies reinforce these theoretical perspectives. For instance, Lan 

and Hew (2020) applied Self-Determination Theory (SDT) to examine engagement 

dynamics within MOOCs. Their findings revealed that MOOCs designed to fulfil students' 

needs for autonomy, competence, and relatedness resulted in higher intrinsic motivation and 

increased long-term participation. Their mixed-method analysis indicated that perceived 

competence had the most significant positive impact on engagement, while perceived 

relatedness showed a slightly negative effect. Additionally, emotional engagement was 

found to be the most consistent predictor of perceived learning success, although overall 

engagement factors had limited direct influence on course completion rates. Qualitative 

insights from the study further emphasized the importance of active learning strategies, well-

structured course content, and accessible instructors in meeting these motivational needs, 

offering valuable guidance for MOOC designers seeking to sustain learner engagement. 

Similarly, Zhu et al. (2022) explored learners' motivations for enrolling in MOOCs 

and their strategies for self-directed learning (SDL). The study found that both intrinsic 

motivations, such as curiosity, personal interests, and the desire to expand knowledge and 

extrinsic motivations, including academic advancement and career growth, were central 
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drivers of participation. The research also highlighted several key SDL strategies, including 

task-oriented activities (e.g., note-taking, engaging with videos, conducting research), self-

monitoring techniques (e.g., reflection, self-assessment, tracking progress, and applying 

knowledge in real-world contexts), and effective self-management practices (e.g., time and 

resource management). In addition, the study identified essential instructional supports for 

fostering SDL, such as opportunities for self-assessment, peer interaction, instructor 

feedback, flexible course designs, clear learning objectives, authentic content, and the 

integration of microlearning modules. 

Building on this, Li et al. (2023) explored the relationship between information 

literacy, self-directed learning (SDL) competencies, and engagement in online learning 

environments. Their findings revealed that students with strong SDL skills and a positive 

emotional outlook exhibited higher levels of engagement. Information literacy, SDL 

abilities, and positive academic emotions were identified as key predictors of engagement, 

with positive emotions serving as a mediator that strengthened the connection between SDL 

skills and student participation. These results emphasize the importance of enhancing 

students’ SDL capacities, emotional well-being, and information literacy to foster sustained 

engagement and promote lifelong learning behaviours in digital learning contexts. 

(ii) Foster learning autonomy in IL MOOC design 

Designing an Information Literacy (IL) MOOC to promote student autonomy 

involves creating a learning environment where learners are encouraged to take control of 

their own educational journey. This approach allows them to set personal learning goals, 

track their progress, and assess their understanding. As a result, the course not only boosts 

student engagement but also fosters key skills for lifelong learning. 
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a) Encouraging learner autonomy 

Researchers have highlighted that promoting learner autonomy in an Information 

Literacy (IL) Massive Open Online Course (MOOC) requires creating a learning 

environment where students are empowered to manage their own educational journeys 

(Slamet et al., 2024; Zhu et al., 2022). A key strategy for achieving this is the incorporation 

of self-paced modules, which give learners the flexibility to engage with content at their own 

speed, accommodating their individual schedules and learning preferences. According to the 

Digital Learning Institute (Mighty Team, 2024), self-paced learning enhances accessibility 

by allowing students to control the timing and pace of their studies, making it more adaptable 

to a diverse range of learners. 

Additionally, offering students a wide range of topics tailored to their personal 

interests has been found to boost engagement and intrinsic motivation. Slamet et al. (2024) 

emphasize that allowing learners the freedom to choose content encourages self-directed 

learning and helps sustain motivation throughout the course. Equally crucial is the 

incorporation of reflective activities, which are key to fostering critical thinking and self-

regulation. Zhu et al. (2022) argue that embedding reflective practices within MOOCs 

enhances learners’ ability to assess their own progress and develop higher-order thinking 

skills. 

Collectively, these elements contribute to the development of a learner-centred IL 

MOOC that promotes student independence, fosters personal growth, and enhances key 

information literacy skills. 
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b) Facilitating personal goal setting 

Integrating personal goal-setting strategies into Information Literacy (IL) MOOCs is 

widely recognized as an effective approach to promoting learner autonomy and improving 

academic outcomes. Researchers emphasize that structured goal-setting techniques are 

crucial for boosting student motivation, fostering self-regulation, and encouraging deeper 

engagement with course content. For instance, interactive workshops centred around goal-

setting enable learners to define their own objectives and develop plans to achieve them, 

aligning with the principles of self-directed learning. A notable example is the University of 

Michigan’s (2020) "Microlearning Goal Setting Workshop: How to Use SMART Goals," 

which equips students with tools to set clear and achievable goals. 

Additionally, incorporating personalized learning plans allows learners to monitor 

their progress and make adjustments as they move through the course. The Learning 

Accelerator (n.d.) advocates for "Virtual Personalized Student Learning Plans," which 

prioritize student choice and encourage reflective learning practices. Regular progress 

reviews are also considered essential for ensuring goal alignment, as they facilitate ongoing 

self-assessment and refinement. Pearson Online Academy (2025) further emphasizes the 

importance of collaboration between students, instructors, and parents in assessing and 

adapting individual learning paths to help ensure successful goal achievement. 

Integrating goal-setting and self-monitoring elements into IL MOOCs helps establish 

a supportive, student-centred learning environment that promotes independence while 

cultivating the critical information literacy skills essential for lifelong learning. 
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c) Implementing self-assessment opportunities 

Incorporating self-assessment strategies into Information Literacy (IL) MOOCs is 

widely recognized as an effective way to encourage learner independence and boost 

engagement. Researchers emphasize that integrating formative assessments and reflective 

activities allows students to evaluate their understanding, identify areas for improvement, 

and adjust their learning strategies. For example, formative quizzes offer a low-stakes 

environment where learners can receive immediate feedback, helping to identify 

misconceptions and promote greater self-awareness (Yale Poorvu Center for Teaching and 

Learning, 2017). These tools are essential for supporting continuous academic development. 

In addition to quizzes, peer review mechanisms have been recognized as valuable 

tools for fostering a collaborative learning environment. Research highlights that when 

learners assess each other’s work, they not only strengthen their critical thinking skills but 

also gain exposure to diverse perspectives, which enhances their academic growth (York 

College, 2025). Another effective practice is the use of reflective journals, where students 

document their learning experiences, challenges encountered, and strategies applied. 

According to the Center for Innovative Teaching and Learning (2025), such journals play a 

crucial role in boosting learner engagement and promoting meaningful self-reflection. 

Collectively, formative assessments, peer evaluations, and reflective journaling serve 

as foundational components in IL MOOCs, supporting a student-centred approach that 

fosters autonomy, encourages continuous learning, and strengthens the critical information 

literacy skills essential for lifelong learning. 
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d) Providing flexible and autonomous learning pathways 

The integration of flexible and self-directed learning approaches in Information 

Literacy (IL) MOOCs is widely regarded as crucial for accommodating diverse learner 

preferences and promoting autonomy. Researchers argue that flexible instructional designs 

enhance both accessibility and learner engagement by allowing participants to interact with 

course materials in ways that align with their individual needs and learning objectives. 

Specifically, modular course designs that allow for non-linear navigation enable learners to 

concentrate on the topics most relevant to their goals, thus improving the effectiveness of 

both teaching and learning (Kelly, 2009). 

Moreover, empirical research highlights the advantages of adaptive learning 

technologies in providing personalized learning experiences. These technologies 

dynamically adjust the complexity of content based on students’ performance, ensuring that 

the material remains appropriately challenging, which fosters sustained engagement and 

leads to improved academic outcomes (Mitrovic, 2024). Additionally, offering instructional 

resources in various formats—such as videos, readings, podcasts, and interactive 

components—has been shown to accommodate diverse learning preferences. This approach 

not only increases accessibility but also aligns with different learning styles, ultimately 

boosting student participation and satisfaction (Centre for Teaching and Learning, n.d.). 

Collectively, the use of flexible course structures, adaptive technologies, and diverse 

resource formats is seen as crucial in creating a learner-centered environment within IL 

MOOCs that empowers students, promotes autonomy, and develops essential information 

literacy competencies. 
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e) The role of self-directed learning in enhancing motivation and engagement in 

MOOCs 

Self-directed learning (SDL) is widely acknowledged for its ability to encourage 

learners to take greater responsibility for their educational progress, thereby boosting 

motivation and engagement. Research published in Open Praxis highlights a strong 

connection between intrinsic motivation and learners' ability to effectively manage their own 

learning processes, particularly within the context of massive open online courses (MOOCs). 

f) Enhanced engagement 

Altinpulluk et al. (2023) highlight the important role of self-directed learning (SDL) 

in enhancing student motivation, particularly within online and technology-supported 

educational settings. Their research indicates that promoting SDL enables learners to take 

charge of their educational experiences, resulting in higher levels of engagement and a 

stronger commitment to learning. The study found a moderately positive relationship 

between SDL and intrinsic motivation, with regression analysis revealing that SDL 

accounted for 20.5% of the variance in intrinsic motivation levels. Based on these findings, 

the authors recommend enhancing both students’ technological skills and SDL capabilities 

as effective strategies to further boost motivation. 

g) Improved learning satisfaction 

Hua et al. (2024) emphasize that incorporating self-directed learning (SDL) strategies 

in online educational settings significantly enhances student satisfaction. Their study, 

conducted with Chinese university students, reveals the motivational benefits of SDL, 

showing that learners with prior SDL experience report higher levels of satisfaction, 

especially in blended learning environments. 
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The research also found significant correlations between SDL experience, students’ 

perceptions of the course, their adoption of deep versus surface learning approaches, and 

overall satisfaction with their learning. Furthermore, the findings suggest that learning 

approaches act as mediators, influencing the relationship between SDL, course experiences, 

and student satisfaction. This implies that promoting SDL can enhance satisfaction by 

encouraging deeper engagement with learning materials. 

h) Reduction in cognitive fatigue 

Adopting self-directed learning (SDL) strategies has been shown to reduce cognitive 

fatigue, thereby supporting sustained learner motivation. A study published in the Asia 

Pacific Education Review found that students with strong SDL tendencies experienced lower 

levels of internet-related cognitive fatigue, which in turn positively affected their motivation 

and engagement in online learning environments. 

Shao et al. (2022) emphasize the role of self-directed learning (SDL) strategies in 

influencing students' academic outcomes in online learning environments. In a study with 

377 university students using structural equation modeling, their analysis revealed that 

students who embraced strong SDL strategies experienced lower levels of internet cognitive 

fatigue (ICF) and were more likely to enter a state of flow during their studies. Additionally, 

the findings indicated that ICF negatively impacted students' perceptions of learning 

effectiveness, whereas achieving flow had a positive influence. These results highlight the 

importance of promoting SDL as a way to reduce cognitive strain and enhance learner 

engagement. 
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Therefore, incorporating SDL strategies into digital and technology-based education 

is seen as crucial for promoting autonomy, sustaining motivation, and developing the skills 

needed for lifelong learning. 

2.3.3 Cognitive Load Theory (CLT) 

John Sweller’s Cognitive Load Theory (CLT) offers valuable insights into 

structuring Information Literacy (IL) Massive Open Online Courses (MOOCs) to enhance 

both learning effectiveness and student engagement. In relation to Objective iii, the use of 

established frameworks, such as the Association of College & Research Libraries (ACRL) 

Framework for Information Literacy for Higher Education, is emphasized. Integrating CLT 

principles with the ACRL Framework allows IL content to be organized in a way that 

supports more efficient information processing and improves knowledge retention. By 

incorporating both CLT strategies and the ACRL Framework into course design, educators 

can create learning environments that encourage critical thinking while minimizing 

unnecessary cognitive load (Association of College & Research Libraries, 2016). 

(i) Integrating CLT in IL MOOC design 

Applying Cognitive Load Theory (CLT) principles in the development of 

Information Literacy (IL) MOOCs is recognized as an effective way to improve learning 

outcomes by managing cognitive effort. Goodman and Royce (2022) suggest that breaking 

down complex topics into smaller, more manageable segments reduces intrinsic cognitive 

load, making it easier for learners to process and retain information. This practice is in line 

with the core principle of CLT, which aims to minimize cognitive burden to facilitate more 

effective learning. 
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Additionally, Cook and Klipfel (2015) advocate for the use of scaffolding techniques, 

highlighting that providing structured support helps learners gradually build their knowledge 

without feeling overwhelmed. Hostetler and Luo (2021) also stress the importance of 

minimizing unnecessary information, suggesting that simplifying instructional materials and 

eliminating extraneous content can prevent cognitive overload. These strategies allow 

learners to focus on core concepts, promoting deeper engagement. By integrating these CLT-

based approaches—such as segmenting content, scaffolding learning, and streamlining 

instructional materials—educators can create IL MOOCs that are both learner-centered and 

pedagogically effective. Moreover, these techniques help design assessments that 

appropriately challenge learners while avoiding cognitive strain, thus supporting the 

objectives of promoting learner engagement and enhancing information literacy skills. 

(ii) MOOC completion 

Research consistently shows that well-designed instruction aimed at reducing 

cognitive load can greatly enhance learner engagement and increase course completion rates 

(Goodman & Royce, 2022). Simplifying learning materials and minimizing cognitive 

demands are crucial in maintaining student motivation, which, in turn, supports their 

continued participation and success in the course. 

The integration of Cognitive Load Theory (CLT) with self-directed learning (SDL) 

principles, along with established frameworks like the ACRL Framework, creates a solid 

foundation for evaluating the effectiveness of Information Literacy (IL) instruction. CLT 

emphasizes the need to organize instructional content in a way that prevents cognitive 

overload, making complex IL concepts more accessible to students. Meanwhile, SDL 

promotes learner autonomy, motivation, and active involvement, allowing students to take 

control of their educational journey. By incorporating these strategies into IL MOOC design, 



66 

educators can create instructional practices that enhance comprehension and critical thinking 

while also improving student retention and completion rates. 

2.4 The Relevance of Information Literacy Instruction and the Need to Evaluate Its 

Effectiveness 

In today’s digital age, developing information literacy (IL) competencies is crucial, 

as it enables learners to effectively find, evaluate, and use information. Equally important is 

assessing the outcomes of IL instruction to ensure that educational programs meet their 

objectives and remain adaptable to the constantly evolving information landscape. 

Erlinger (2018) offers a comprehensive review of both the theoretical and practical 

literature on Information Literacy Instruction (ILI) assessment, exploring key questions 

about current assessment practices, guidelines, techniques used by academic librarians, and 

how well these practices align with established recommendations. Building on this, Miller 

et al. (2023) present empirical findings from a cross-institutional study utilizing the 

Association of College & Research Libraries' (ACRL) Project Outcome Toolkit. Their 

survey assesses students’ perceptions in four key areas—knowledge enhancement, 

confidence, application of skills, and familiarity with resources—showing consistent 

positive feedback on IL instruction across various institutions. In addition, Meena’s (2024) 

mixed-methods research highlights the positive impact of IL programs (ILPs), with results 

showing a 23% average improvement in students' post-assessment scores and a 30% increase 

in library usage, suggesting a strong link between library engagement and IL skill 

development. However, Meena also identifies challenges such as limited resources and 

technological constraints and offers practical recommendations based on successful case 

studies. Together, these studies underscore the importance of continuous evaluation and 
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improvement of IL instruction to foster student engagement, enhance skill acquisition, and 

support adaptive library practices. 

2.5 Technological Pedagogical Content Knowledge (TPACK)  

The Technological Pedagogical Content Knowledge (TPACK) framework, 

introduced by Mishra and Koehler (2006), provides a comprehensive model for 

understanding how effective teaching arises from the integration of three domains of 

knowledge: Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content 

Knowledge (CK)  (Lee & Pham, 2023).  

In the context of information literacy (IL) instruction, this framework is particularly 

relevant to academic librarians, who must navigate the intersections of content expertise, 

teaching strategies, and digital tools (Abang Mohtar & Mohamad, 2023). Technological 

Knowledge (TK) enables librarians to leverage digital resources such as databases, citation 

management tools, learning management systems (LMS), and online platforms to deliver IL 

instruction in engaging and accessible ways, Pedagogical Knowledge (PK) equips them with 

instructional strategies, including inquiry-based learning, flipped classrooms, and active 

learning activities, to foster student engagement and support diverse learning needs, and 

Content Knowledge (CK) reflects librarians’ expertise in information literacy frameworks, 

particularly the ACRL Framework for Information Literacy for Higher Education, ensuring 

that instruction covers core competencies such as evaluating authority, practicing ethical 

citation, and conducting research as an inquiry-based process (Abang Mohtar & Mohamad, 

2023). 

Research demonstrates that TPACK provides librarians with a helpful lens for 

strengthening their teaching practices (Greenwood, 2023). For example, it is highlighted in 
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the same study about how librarians’ professional identity as educators is enhanced when 

they intentionally integrate technology, pedagogy, and IL content in their practice. Similarly, 

Stonebraker et al. (2012) illustrates how librarians apply TPACK in BYOD (Bring Your 

Own Device) classrooms to design IL instruction that meaningfully connects learning 

objectives, teaching approaches, and digital tools. Mullins, & Boyd-Byrnes (2024) further 

emphasize that academic librarians are uniquely positioned to deliver IL instruction because 

of their content expertise, their growing pedagogical skills, and their increasing use of 

technology, demonstrating the implicit application of TPACK in their work. In the Asia–

Pacific region, Abang Mohtar and Mohamad (2023) provide comparative evidence that 

academic librarians are beginning to recognize the importance of TPACK in IL instruction. 

However, they continue to face challenges in pedagogical readiness and technological 

integration. 

In the Malaysian context, while studies directly linking TPACK to librarians are 

limited, research on higher education related to TPACK highlights its growing significance. 

Aziz et al. (2022), for instance, found that lecturers in Malaysian public universities 

demonstrated varying levels of TPACK readiness for open and distance learning (ODL), 

reflecting the challenges of balancing pedagogy, content, and technology in local academic 

settings. Similar patterns are observed in teacher education research, where Akun and 

Mohamad (2021) stress the role of TPACK in enhancing professional development for 

educators in East Malaysia. These findings suggest that academic librarians, who also serve 

as educators in higher education, must adopt a TPACK-guided approach to deliver IL 

instruction effectively. By integrating TK, PK, and CK, librarians can design holistic IL 

programs that are technologically enhanced, pedagogically sound, and content-rich, thereby 

equipping students with critical skills to navigate today’s complex information landscape. 
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2.6 Academic Librarians in Higher Education Institutions 

The evolving landscape of academic library instruction reflects a significant shift in 

how librarians approach teaching, driven by technological advancements, societal changes, 

and cultural developments that have reshaped both educational and informational needs. 

Researchers have noted that these transformations have broadened librarians' instructional 

roles and responsibilities, placing greater emphasis on information literacy (IL) education 

and the development of librarians' pedagogical skills (Baer, 2021). This shift has led to a 

redefinition of librarians' professional identities, moving them beyond traditional service 

roles to become active educators and teaching collaborators. As a result, many librarians 

have moved from a focus on skills-based instruction to more holistic, concept-driven 

teaching models, marking a broader evolution in IL pedagogy. 

The shift in librarians’ roles has been widely discussed in existing literature. Studies 

by Ducas et al. (2020) and Walter (2008), alongside key professional guidelines from 

organizations such as the Association of College & Research Libraries (2016), Coonan et al. 

(2018), and the American Library Association (2008), highlight the increasing importance 

of librarians’ teaching functions in recent years. These works attribute the expansion of 

instructional responsibilities to the natural evolution of library instruction, emphasizing the 

vital role of information literacy (IL) in helping individuals navigate complex and ever-

evolving information environments, which are deeply influenced by societal and political 

contexts (Baer, 2021). 

The convergence of librarians' evolving roles as educators and the conceptual 

development of IL education is further outlined in the ACRL Framework, which encourages 

librarians to identify key foundational concepts, engage in curriculum design, and 
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collaborate closely with faculty members (Association of College & Research Libraries, 

2016). Similarly, the Chartered Institute of Library and Information Professionals (CILIP) 

highlights the crucial role of information professionals in supporting and advocating for 

information literacy across various professional contexts (Coonan et al., 2018). 

Despite the increasing prominence of librarians’ teaching roles, studies have 

consistently highlighted a lack of formal pedagogical training. While librarians’ instructional 

knowledge has evolved, much of it has been acquired informally through professional 

experience rather than through structured teacher preparation programs (Walter, 2008; Julien 

& Genuis, 2011; Austin & Bhandol, 2013; McKinney & Wheeler, 2015). Moreover, research 

examining how librarians’ teaching philosophies and methods develop over time remains 

limited. Although the existing literature provides valuable insights into librarians' 

instructional practices and strategies for professional growth (Walter, 2008; Julien & 

Pecoskie, 2009; Julien & Genuis, 2011; Austin & Bhandol, 2013; McKinney & Wheeler, 

2015; Corrall, 2017; Saunders, 2012), further research is needed to explore how these 

perspectives evolve as librarians gain more pedagogical experience. 

2.7 Academic Librarians’ Understanding of the ACRL Framework for Information 

Literacy for Higher Education  

The development of information literacy (IL) instruction in higher education has seen 

significant changes, especially in terms of teaching focus and assessment methods. The 

Information Literacy Competency Standards for Higher Education, introduced in 2000, 

provided a crucial framework for assessing students' IL proficiency. These standards offered 

clear performance indicators, developed collaboratively by faculty, librarians, and other 

academic stakeholders, to measure students’ competencies (Association of College & 
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Research Libraries, 2000). However, ongoing changes in higher education, driven by 

technological advancements, evolving teaching methodologies, and the rise of students as 

content creators, have highlighted the need to re-evaluate these structured standards. 

In response to these changes, the Association of College and Research Libraries 

(ACRL) introduced the Framework for Information Literacy for Higher Education in 2016, 

fifteen years after the original standards were established (Association of College & 

Research Libraries, 2016). This new framework provided a more flexible and concept-driven 

approach, encouraging librarians to reassess the effectiveness of the previous standards 

(Berkman, 2016). 

Research has explored how the ACRL Framework has been applied within academic 

libraries. For example, a case study by Latham et al. (2019) examined how librarians 

incorporated the framework into their instructional practices. The study found that while the 

framework offers both structural and philosophical guidance, its elements are often applied 

selectively, sometimes in implicit rather than explicit ways. The integration of the 

framework was found to foster greater engagement and discussion during IL sessions. 

However, the study’s limited participant pool and the varying levels of familiarity with the 

framework among respondents suggest that further, more extensive research is needed to 

draw more definitive conclusions. 

The shift from the standards to the framework has also sparked considerable debate. 

Schulte and Knapp (2017) compared the two approaches, highlighting that the framework 

moves away from the clear, observable learning objectives of the standards, opting instead 

for a more theoretical focus grounded in threshold concepts. While the original standards 

emphasized measurable outcomes, such as the ability to effectively access information and 

critically evaluate sources, the framework introduces broader, interconnected ideas like 
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"Authority is Constructed and Contextual" and "Scholarship as Conversation." These 

threshold concepts aim to deepen students’ disciplinary understanding and offer librarians 

greater flexibility in designing assessments tailored to their unique teaching environments 

(Schulte & Knapp, 2017). 

The framework also broadens the purpose of information literacy (IL) instruction 

beyond the development of basic skills. According to the Association of College & Research 

Libraries (2016), it provides librarians, educators, and institutional partners with an 

opportunity to revisit teaching methods, assignments, and assessment strategies in support 

of wider goals such as student success, increased collaboration, and student involvement in 

research processes. Additionally, the framework fosters reflective conversations about 

learning outcomes at institutional, local, and even broader levels. A key feature of the 

framework is its emphasis on knowledge practices and dispositions—elements that not only 

address students’ cognitive abilities but also their attitudes and values related to IL learning 

(Association of College & Research Libraries, 2016). 

Overall, the transition from the Information Literacy Competency Standards to the 

ACRL Framework represents a significant shift in IL education, moving from a task-

oriented, measurable model to one that prioritizes conceptual understanding, critical 

thinking, and adaptability. Although the framework has been widely adopted, further 

research is needed to fully evaluate its impact on librarians' instructional methods and student 

development of information literacy skills. 

(i) Authority is Constructed and Contextual 

The "Authority is Constructed and Contextual" frame emphasizes that the credibility 

and relevance of information are shaped by the context in which it is used, as well as by the 
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specific informational needs of the individual. Rather than being absolute, authority is 

influenced by cultural, disciplinary, and situational factors, which vary across different 

communities (Association of College & Research Libraries, 2016). Scholars argue that this 

frame encourages both learners and educators to critically assess information sources while 

being aware of the social structures, privileges, and systems of oppression that influence how 

authority is constructed (Seeber, 2015). 

The literature also suggests that authority is recognized as a form of influence within 

a particular community and requires openness to diverse perspectives, new ideas, and 

evolving paradigms (Association of College & Research Libraries, 2016). It emphasizes the 

importance of cross-checking information from various authoritative sources, promoting 

inclusivity by acknowledging individuals who may benefit from accessing alternative forms 

of authority (Association of College & Research Libraries, 2016). For novice learners, there 

is often a tendency to defer to established experts; however, they are encouraged to question 

the factors and methods through which authority is constructed (Association of College & 

Research Libraries, 2016). 

(ii) Information Creation as a Process 

The "Information Creation as a Process" frame emphasizes that information is 

produced in various formats, each intentionally designed to meet specific communication 

goals and distributed through particular channels. The processes of generating, shaping, 

revising, and sharing information vary significantly, resulting in diverse outcomes that 

reflect both the advantages and limitations of each method used in its creation (Association 

of College & Research Libraries, 2016). 
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Researchers argue that the value placed on information is largely shaped by the 

context in which it is used. While more experienced individuals are generally aware of these 

contextual factors, less experienced learners often begin to make more informed decisions 

once they understand how different types of information align with their specific needs. This 

awareness typically deepens their understanding of and engagement with the information 

creation process (Association of College & Research Libraries, 2016). 

Additionally, this frame is conceptually linked to the "Authority is Constructed and 

Contextual" frame, as both highlight the role of context in determining the value and 

credibility of information. However, Seeber (2015) critiques the limited examples provided 

in the "Information Creation as a Process" frame, noting that its focus on academic and 

workplace contexts neglects other environments where these concepts could be applied. 

Seeber suggests that expanding the range of contextual examples would better demonstrate 

the frame's broader relevance. 

(iii) Information has Value 

Information takes on different significance depending on the context in which it is 

used, serving as a commodity, a tool for education, a means of influence, a tool for 

negotiation, or a way to interpret the world (Association of College & Research Libraries, 

2016). However, researchers have critically examined how the production and distribution 

of information are shaped by broader legal frameworks and socioeconomic factors 

(Association of College & Research Libraries, 2016). Watkins (2018) critiques the 

"Information Has Value" frame, suggesting that it reflects neoliberal ideologies by reducing 

information to a market-driven commodity. He argues that this view overlooks important 

issues, such as inequalities in information access, and fails to emphasize the right to 

knowledge as a public good. 
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Existing studies highlight the challenges that novice learners face in understanding 

the value of information, particularly in environments where information is freely accessible. 

These learners often do not fully grasp citation standards, intellectual property rights, and 

ethical information use (Association of College & Research Libraries, 2016). In contrast, 

more experienced users, who function as both information creators and consumers, are 

generally more aware of their responsibilities within academic and scholarly communities. 

They also recognize how powerful entities can manipulate the value of information to 

suppress certain viewpoints. Furthermore, scholars note that the value placed on information 

is often shaped by individuals and institutions for personal, social, economic, or political 

gain (Association of College & Research Libraries, 2016). 

(iv) Research as Inquiry 

Researchers often describe the research process as cyclical, evolving in response to 

the nature and complexity of the questions being investigated. Each answer typically leads 

to new questions, fostering the ongoing development of knowledge across various 

disciplines (Association of College & Research Libraries, 2016). Gross et al. (2018) observe 

that librarians in the United States have adopted the Framework for Information Literacy to 

improve teaching strategies, emphasize the importance of information literacy (IL), and 

advocate for the roles of librarians. Their study suggests that the framework promotes 

collaborative efforts and supports research initiatives, ultimately enhancing IL education. 

Existing literature emphasizes that inquiry involves more than just finding 

information; it is a dynamic, problem-solving process often marked by ambiguity and 

interdisciplinary collaboration (Association of College & Research Libraries, 2016). 

Scholars argue that working together within academic communities deepens the exploration 

of topics and contributes to the expansion of knowledge. Engaging in debates and critical 
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discussions is seen as an essential part of inquiry, helping to refine ideas. Moreover, inquiry 

extends beyond academic settings to include community, societal, and personal contexts. It 

encourages learners to grow from asking basic questions to developing more complex 

research queries, using advanced methods, and incorporating diverse disciplinary 

perspectives. While experienced researchers typically approach inquiry with greater 

sophistication, novice learners gradually acquire the skills needed to make thoughtful 

methodological decisions (Association of College & Research Libraries, 2016). 

(v) Scholarship as Conversation 

Researchers often describe academic and professional inquiry as an ongoing, 

interactive process in which ideas are developed, challenged, and refined over time 

(Association of College & Research Libraries, 2016). Rather than viewing complex issues 

as having definitive solutions, scholars emphasize the value of sustained engagement and 

dialogue between information creators and users, particularly when differing perspectives 

emerge. This continuous exchange fosters critical thinking and encourages individuals to 

explore unfamiliar viewpoints, thereby deepening knowledge within specific disciplines and 

promoting interdisciplinary understanding (Association of College & Research Libraries, 

2016). Additionally, existing literature highlights that participation in these intellectual 

discussions is often influenced by prevailing power dynamics and authority structures, which 

can impact how novice learners engage in scholarly discourse. To contribute effectively, 

learners must become familiar with accepted sources of evidence, research methods, and 

communication practices within their field. Recognizing prior scholarship is also essential, 

as it positions new insights within the broader academic conversation and supports the 

advancement of knowledge (Association of College & Research Libraries, 2016). 
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Empirical studies further support this viewpoint. For example, Fullard (2016) 

illustrates how disciplinary context shapes experts' views on the role of dialogue. His 

research reveals that educators from different fields have different expectations; a 

physiotherapy lecturer, for instance, saw ideas as always open to improvement, while a 

dentistry lecturer emphasized the importance of conversation in the learning process. Fullard 

(2016) notes that these dialogues can occur externally, through discussions with colleagues, 

or internally, through reflective engagement with scholarly texts, prompting individuals to 

reevaluate their existing knowledge and assumptions. 

Additionally, Seeber (2015) cautions against presenting information as absolute or 

unchanging in educational settings. He argues that doing so undermines the dynamic and 

evolving nature of inquiry, potentially creating a false sense of certainty. Librarians are 

therefore encouraged to present information as open to interpretation and critique, fostering 

an environment where diverse perspectives can be explored and critically assessed. 

(vi) Searching as Strategic Exploration 

Scholars emphasize that information searching goes beyond simply locating and 

evaluating sources; it also involves adapting to new insights as one's understanding deepens. 

The literature acknowledges that this process is heavily influenced by cognitive, emotional, 

and social factors, which vary depending on the searcher’s level of expertise (Association of 

College & Research Libraries, 2016). Experienced researchers typically employ a broader 

range of sophisticated strategies, adjusting their search methods based on the type and scope 

of the information needed. In contrast, novice learners often rely on more limited resources 

and basic search techniques, due to their lack of familiarity with advanced methods 

(Association of College & Research Libraries, 2016). This distinction is highlighted in the 

"Searching as Strategic Exploration" frame, which recognizes that information is created 
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and valued in different ways, serving various purposes depending on the context (Seeber, 

2015). 

Although the framework offers significant theoretical value, its practical application 

has been somewhat inconsistent, largely due to its recent introduction and the gradual 

process of integrating new teaching methods. For instance, Aharony et al. (2020) encourage 

Israeli librarians to become familiar with the framework, emphasizing its potential to 

enhance instructional approaches and improve information literacy education. However, the 

framework’s adoption appears particularly limited in fields like health sciences. Schulte and 

Knapp (2017) found that many librarians in health-related disciplines are either unaware of 

the framework or skeptical about its relevance, as their teaching often focuses on evidence-

based practice (EBP) rather than broader information literacy models. While the ACRL 

Framework’s flexible, conceptual structure could support learners at different levels, it is 

often seen as more suited to general academic settings than to specialized disciplines 

(Schulte & Knapp, 2017). 

Additionally, Seeber (2015) argues that the interconnected components of the 

framework are essential not only for fostering information literacy but also for advancing 

broader educational goals in higher education. The framework encourages educators and 

librarians to critically engage with issues such as privilege and oppression, topics that have 

historically been overlooked in academic environments. This perspective reinforces the 

notion that information literacy instruction is shaped by the sociocultural context in which it 

takes place, urging practitioners to incorporate these wider societal factors into their 

teaching. 
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2.8 Current Teaching Practices in Information Literacy 

Information literacy (IL) plays a central role in higher education, providing students 

with the essential skills to locate, evaluate, and effectively use information in both academic 

and professional contexts. As digital technologies evolve rapidly, IL instructional practices 

have adapted by incorporating modern tools, innovative teaching models, and student-

centered approaches. While traditional methods such as lectures and library workshops 

remain in use, they are increasingly complemented by interactive digital resources, subject-

integrated IL instruction, and collaborative learning activities. Additionally, recent trends 

emphasize the integration of critical thinking, digital competencies, and research skills into 

IL programs to boost student engagement and promote long-term skill development. This 

shift reflects the growing recognition of IL’s importance in supporting academic success and 

fostering lifelong learning. 

2.8.1 Instructional Approaches 

The literature on information literacy (IL) instruction consistently emphasizes the 

importance of combining traditional teaching methods with modern, interactive strategies to 

enhance both student engagement and learning effectiveness. Abang Mohtar and Mohamad 

(2023) note that academic librarians often use a mix of instructional techniques, blending 

traditional formats like lectures with interactive elements such as practical exercises, group 

discussions, quizzes, and digital learning modules. Research also supports the use of active 

learning approaches including problem-based, project-based, and inquiry-driven models 

since they promote critical thinking and deeper student involvement. However, practical 

challenges, particularly time constraints, are often cited as barriers to fully integrating these 

methods. Additionally, some librarians employ structured instructional designs like 
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Backward Design, which starts by defining learning outcomes and then aligning teaching 

activities to achieve those goals. Despite these innovations, variability in IL instructional 

practices across institutions remains, underscoring the ongoing need for a more consistent, 

student-centred approach to teaching. 

Morris and McDermott (2022) highlight the benefits of innovative teaching strategies 

through their case study of Leeds Beckett University’s Library Academic Support Team 

(LAST). By implementing a flipped classroom model that combines asynchronous resources 

such as pre-recorded videos, interactive tasks, and online materials with live Q&A sessions, 

the team was able to offer greater flexibility and foster more meaningful in-person 

engagement. This approach proved especially beneficial for postgraduate and distance 

learners by improving accessibility through features like closed captioning. Feedback from 

both students and faculty suggested that the flipped classroom model positively influenced 

learning outcomes and student participation, although there were some challenges in 

ensuring that students engaged with the preparatory materials. 

Similarly, Thorn (2022) explores a blended instructional approach that integrates 

principles of adult learning theory and constructive alignment to create a more interactive 

information literacy (IL) teaching environment. Moving away from passive lectures, this 

approach incorporated active learning tools such as Active Learning Classrooms, digital 

engagement platforms like Mentimeter, and guided Q&A sessions, with the librarian acting 

as a facilitator to encourage student participation. The restructured five-session lecture series 

introduced workshops, quizzes, and hands-on activities, culminating in an extended open 

workshop session. This revised model led to a significant boost in student engagement and 

performance, as evidenced by a marked increase in the number of students successfully 

completing their scientific reports on the first attempt. 
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2.8.2 Technology Integration 

Recent studies emphasize the increasing importance of integrating technology into 

information literacy (IL) instruction to improve teaching efficiency and boost student 

participation. Abang Mohtar and Mohamad (2023) highlight the relevance of the 

Technological Pedagogical Content Knowledge (TPACK) framework, which helps 

librarians effectively combine technological tools, instructional methods, and IL content. 

Their research shows that librarians regularly use a variety of digital resources—such as 

EndNote, Mendeley, PowerPoint, Kahoot, Google Forms, Moodle, YouTube, and Learning 

Management Systems (LMS) to facilitate IL instruction, often incorporating interactive 

elements like quizzes and videos to enhance student engagement. However, they also 

identify challenges in integrating advanced technologies, such as AI-based chatbots and 

text/data mining tools, citing infrastructure limitations and a lack of technical expertise as 

significant barriers. These findings highlight the need for librarians to continue strengthening 

their digital skills and explore innovative technological solutions to help students navigate 

and critically evaluate digital information more effectively. 

Other scholars have also highlighted the importance of theoretical models and 

frameworks in guiding the adoption of technology within educational settings. Bajracharya 

(2021) advocates for the use of the TPACK model, alongside frameworks like SAMR, which 

categorizes technology integration into four levels, namely substitution, augmentation, 

modification, and redefinition to help educators incorporate digital tools in more impactful 

ways. Additionally, instructional design models such as TPACK-COPR (Comprehension, 

Observation, Practice, Reflection) and TPACK-IDDIRR (Introduce, Demonstrate, Develop, 

Implement, Revise, Reflect) provide structured approaches for integrating technology into 
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information literacy (IL) instruction. These models ultimately support students in developing 

the skills necessary to locate, evaluate, and apply information critically. 

Koob et al. (2022) further explore the use of technological tools in information 

literacy (IL) teaching, particularly focusing on platforms like Kahoot!, Mentimeter, Padlet, 

Jamboard, and Poll Everywhere, which gained popularity during the transition to remote 

learning. While these platforms are praised for boosting engagement through gamification, 

collaboration, and immediate feedback, the study also identifies significant accessibility 

concerns, particularly for learners who rely on screen readers. Their evaluation found 

Mentimeter to be relatively accessible, but highlighted major barriers with Jamboard and 

Padlet, such as unlabeled buttons and complex navigation. As a result, Koob et al. advocate 

for more careful selection of digital tools, emphasizing the importance of prioritizing 

accessibility. They encourage collaboration with digital accessibility offices to ensure 

inclusive IL learning environments. They argue that improving accessibility not only 

benefits students with disabilities but also enhances the overall usability of these tools for all 

learners. 

2.8.3 Librarian’s Teaching Roles 

Recent literature consistently highlights the evolving role of academic librarians in 

information literacy (IL) instruction, signalling a shift from their traditional role of merely 

directing students to resources towards a more active role in facilitating student learning. 

Abang Mohtar and Mohamad (2023) argue that this transformation requires librarians to not 

only provide access to information but also actively teach students critical IL skills. 

However, this expanded responsibility presents challenges, particularly as many librarians 

lack formal training in pedagogical theories and instructional methods. Their research 
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reveals variations in librarians' self-efficacy; while some are skilled at delivering instruction, 

others encounter difficulties, especially in integrating technology and applying effective 

teaching strategies. This underscores the need for librarians to strengthen their Pedagogical 

Knowledge and adopt more student-centred teaching practices. Additionally, Abang Mohtar 

and Mohamad (2023) stress the importance of collaboration between librarians and faculty 

members to ensure that IL instruction aligns with academic curricula, offering students well-

structured opportunities to develop research skills and critical evaluation capabilities. 

Breland (2022) further supports this perspective by emphasizing the vital role of 

librarians as instructional partners in information literacy (IL) education. Faculty members 

are increasingly recognizing librarians' expertise in guiding students through the research 

process, introducing digital tools, and promoting independent learning. However, Breland 

highlights that some faculty members are hesitant to collaborate, often due to a lack of 

awareness about library services or concerns about losing control over their course content. 

To address these challenges, the literature suggests proactive strategies, such as joint 

workshops and targeted outreach, to strengthen partnerships and ensure that IL instruction 

is more effectively integrated into academic programs. 

Baer (2021) contributes to this discussion by examining the evolving instructional 

roles of academic librarians, highlighting their adoption of flexible and interactive teaching 

methods designed to promote critical thinking and active student participation. Librarians 

now work more closely with faculty, contribute to curriculum development, and make use 

of digital tools to enhance IL education. Baer’s study indicates that librarians have become 

more confident in their teaching roles, though challenges remain, such as limited recognition 

of their contributions and the limitations of one-time instructional sessions. Overall, the 

literature calls for greater institutional support and stronger collaborations to maximize 
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librarians' impact on IL instruction and better equip students with the critical research and 

information literacy skills they need. 

2.8.4 Student Engagement and Assessment 

The crucial role of student engagement and assessment in information literacy (IL) 

instruction is consistently emphasized in contemporary literature. Abang Mohtar and 

Mohamad (2023) note that librarians employ a variety of approaches to measure students' 

learning outcomes, using both formal methods such as surveys, satisfaction assessments, and 

performance tracking and informal techniques like classroom interactions and direct 

feedback. Their research underscores how effective IL teaching enhances students' critical 

thinking, research skills, and overall academic performance, especially when active learning 

strategies are incorporated. However, they also identify challenges such as inconsistent 

assessment practices and limited instructional time, which impede the thorough evaluation 

of student progress. This highlights the pressing need for a standardized assessment 

framework that can reliably measure IL skill development and ensure that the instructional 

process leads to meaningful learning outcomes. 

Echoing similar concerns, Iqbal (2021) highlights the importance of engagement and 

assessment strategies in IL programs within Pakistani university libraries. He outlines 

various techniques used to assess student progress, including quizzes, oral feedback, 

reflective writing, IL-related assignments, and multiple-choice tests. Additionally, some 

institutions conduct pre- and post-instruction assessments to track improvements over time. 

Iqbal’s findings stress that both informal feedback mechanisms and structured evaluations 

play a crucial role in encouraging student participation and monitoring skill development, 

thus supporting the ongoing enhancement of IL teaching practices. 
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Further insight is provided by Gray and DiLoreto (2016), who examine student 

engagement and assessment in online learning environments, offering valuable implications 

for IL instruction. Using the Student Learning and Satisfaction in Online Learning 

Environments (SLS-OLE) tool, they assess factors such as course structure, learner 

interaction, instructor involvement, and engagement levels. Their study shows that well-

designed courses, a strong instructor presence, and interactive learning opportunities 

significantly enhance student engagement, satisfaction, and perceived learning outcomes. 

Importantly, their research highlights that engagement serves as a key mediator between 

instructor involvement and student success, emphasizing the need for intentional 

engagement strategies and continuous assessment to improve the learning experience. 

Taken together, these studies underscore the critical importance of engagement and 

assessment in delivering effective IL instruction. They advocate for more intentional, 

standardized assessment methods to better support student participation and offer consistent 

evaluations of learning outcomes, ultimately ensuring the successful development of 

students' information literacy skills. 

2.8.5 Challenges in IL Instruction 

A growing body of literature highlights several challenges that limit the effectiveness 

of information literacy (IL) instruction, particularly in higher education. Abang Mohtar and 

Mohamad (2023) identify a major obstacle in the lack of pedagogical training among 

academic librarians, which affects their ability to apply effective instructional methods. This 

gap, coupled with constraints such as limited teaching time, reduces opportunities for 

delivering comprehensive IL instruction and incorporating active learning strategies. 

Additionally, ongoing technological challenges, such as inadequate IT infrastructure and 
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limited digital proficiency further complicate the situation. The authors also point out that 

librarians often face difficulties in engaging students with varying levels of IL competency 

and addressing their diverse learning needs, which diminishes the overall effectiveness of 

instruction. Their findings emphasize the need for professional development programs, 

stronger institutional support, and more integration of IL instruction into academic curricula 

to overcome these challenges. 

In line with these observations, Schachter (2020) highlights the challenges librarians 

face in IL teaching, particularly due to a lack of familiarity with pedagogical frameworks 

and formal teaching practices. Schachter notes that many librarians rely on practical 

experience rather than grounding their instruction in educational theory, which may diminish 

the effectiveness of their teaching. Time constraints further limit their ability to deliver 

comprehensive sessions or invest in professional development. Additionally, institutional 

inertia, limited collaboration with faculty, and slow adoption of new technologies exacerbate 

these challenges. Schachter advocates for more structured pedagogical training, ongoing 

upskilling, and stronger partnerships between librarians, faculty, and academic support 

services to promote more theoretically informed and technology-enhanced IL instruction. 

Building on this discussion, Mercado-Sierra and Northam (2023) highlight similar 

challenges affecting IL instruction. They argue that both librarians and faculty often lack a 

strong grounding in educational theories, making it challenging to tailor IL instruction to the 

specific needs of different disciplines. This issue is compounded by limited instructional 

time, leading to only superficial coverage of IL skills. Additionally, technological 

shortcomings, such as inadequate IT infrastructure and difficulties in integrating IL content 

into learning management systems (LMS), further hinder effective instructional delivery. 

Together, these studies underscore the importance of institutional support for professional 
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development, enhanced technological resources, and stronger collaboration to better 

integrate IL instruction into academic programs. 

2.9 Information Technology Integration in IL Instructional Approach 

The integration of technology into educational environments plays an increasingly 

important role in shaping the learning experiences of 21st-century students, especially those 

often referred to as "digital natives." Despite growing up in a technology-rich world, Gross 

and Latham (2012) argue that university students often lack essential digital literacy skills, 

particularly when it comes to effectively locating and evaluating information. They suggest 

that simply being familiar with digital tools does not automatically equate to information 

literacy competency. This underscores the crucial role of academic librarians in helping 

students develop the skills necessary to critically navigate information landscapes in 

academic settings. 

In line with this perspective, Aharony et al. (2020) explore the impact of technology 

on information literacy (IL) instruction within Israeli academic libraries. Their findings 

reveal that a significant number of librarians recognize technology’s considerable influence 

on both the delivery methods and content of IL instruction. Specifically, 62.6% of 

participants reported that technology had a major impact on instructional delivery, while 

77.5% noted similar effects on the content of IL instruction. Moreover, 46.1% of respondents 

observed that the use of information technology increased student interest and participation 

during IL sessions. These results highlight the growing importance of technology, not only 

in facilitating IL instruction but also in enhancing student engagement. 
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2.10 Learner-Centred Instruction in Information Literacy 

Many librarians are still relatively new to incorporating student-centred or learner-

centred pedagogical methods into information literacy (IL) instruction, as these concepts 

continue to gain momentum. These teaching strategies shift the focus from teacher-led 

activities to active student involvement, emphasizing the learner’s role in shaping their 

educational experience. Bosch et al. (2008), as cited in Colosimo et al. (2012), describe 

learner-centred practices as focusing on motivating students, encouraging discovery-based 

learning, recognizing students' diverse backgrounds, offering varied assessment methods, 

and providing remedial support when necessary. At the heart of this approach are active and 

collaborative learning techniques, which prioritize student accountability in constructing 

knowledge. 

Support for the effectiveness of learner-centered methods in IL instruction is 

provided by Stec (2006), who compared the outcomes of active learning techniques with the 

more traditional demonstration style commonly used in IL sessions. The study found that 

instructors' teaching experience had little impact on the effectiveness of instruction, with 

those using active learning strategies reporting better student learning outcomes (Colosimo, 

2012). 

Additionally, An and Mindrila (2020) argue that learner-centred approaches are more 

effective in meeting the diverse needs of students and preparing them for the fast-paced 

nature of today’s world. Despite challenges in implementation, research indicates that 

educators generally have a positive view of these practices, which can be delivered through 

various methods, including problem-based, project-based, or inquiry-based learning. 
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Dahlen (2012) further explores the use of learner-centred pedagogy in IL instruction, 

emphasizing its broad application in adult and higher education settings. This approach 

encourages learners to take ownership of their learning, including self-assessment and goal-

setting. As a result, librarians must carefully evaluate whether face-to-face or online formats 

are more suitable when implementing learner-centred strategies (Kaplowitz, 2012), as 

understanding the strengths and challenges of each format is crucial for ensuring effective 

instruction. 

Despite the growing adoption of learner-centered education, criticisms remain. 

Schweisfurth (2011), through a meta-analysis, reports that efforts to implement learner-

centered teaching in developing nations often face significant obstacles, including 

inadequate teacher preparation, limited resources, curricular inconsistencies, and cultural 

resistance. Teachers may feel hesitant to adopt a facilitative role, sometimes viewing student 

autonomy as a challenge to their professional identity (Robinson et al., 2007; Sockman, 

2015). Furthermore, sustaining student motivation and engagement continues to be a 

challenge, underscoring the need for more engaging instructional methods (Aharony et al., 

2020). In IL instruction, these difficulties are compounded by limited access to students and 

the time constraints typically associated with these sessions, making it harder to apply more 

reflective and critical teaching practices (Schachter, 2018). 

2.11 Students’ Learning Outcomes 

Learners in the 21st century are generally self-directed and have clear ideas about 

their educational interests. However, a significant issue arises from students’ overconfidence 

in their research abilities. While many students believe they excel at finding and evaluating 

information, both research findings and firsthand observations reveal that their actual skills 
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in searching for and critically assessing information often fall short (Berkman, 2016). 

Clearly defined learning outcomes are essential in guiding any educational experience, as 

they specify the achievements students are expected to reach by the end of a course. Adam 

(2004) describes learning outcomes as explicit statements outlining what students should be 

able to demonstrate upon completing a course module. In this context, librarians and faculty 

members across various disciplines are increasingly working together to develop 

information-related behaviors that are tailored to the specific needs and context of each 

academic discipline (Farrell & Badke, 2015). 

2.12 Chapter Summary 

This chapter examines how Information Literacy (IL) is taught in higher education, 

particularly as its importance grows in today’s digital landscape. It begins by tracing the 

evolution of IL and introduces key learning theories such as Constructivist Learning, Self-

Directed Learning, and Cognitive Load Theory, which inform effective teaching strategies. 

The chapter also discusses how the ACRL Framework shapes IL instruction and how 

librarians are applying it in practice. Throughout, it explores various teaching methods, 

including active learning, the integration of technology through the TPACK model, and 

strategies for keeping students engaged in IL MOOCs. While the chapter highlights 

promising innovations, it also addresses challenges such as time limitations and the lack of 

formal pedagogical training. Ultimately, it advocates for stronger collaboration, ongoing 

professional development, and continuous assessment to ensure IL instruction remains 

relevant, effective, and supports lifelong learning. 
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CHAPTER 3  
 

 

METHODOLOGY 

3.1 Introduction 

This chapter outlines the research methodology, detailing the chosen research 

approach and the implementation of the study's first and second phases. Each phase is 

described systematically to ensure clarity and comprehensive understanding. The chapter 

also covers the overall research design, study population, data collection procedures, as well 

as strategies for data management and analysis. 

3.2 Research Method Approach 

This study adopts a mixed-methods exploratory sequential design, encompassing two 

main phases: an initial qualitative phase followed by a quantitative phase. The first phase 

involves conducting semi-structured interviews, with the resulting data analysed in depth to 

uncover key insights. These insights then guide the development of the quantitative phase, 

ensuring that the subsequent data collection is grounded in the qualitative findings. By 

integrating the results from both phases, the study aims to offer a more comprehensive and 

nuanced understanding of the research problem. This approach also enhances the validity 

and depth of the findings by allowing the quantitative data to clarify and expand upon themes 

emerging from the qualitative analysis. 

In the Digital Era and the 21st century, the landscape of education is undergoing 

rapid transformation, with both teachers and students taking on increasingly dynamic roles. 

Educators are no longer seen merely as transmitters of knowledge but as facilitators and 

mediators of learning, necessitating continuous development of their ICT competencies to 
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support modern educational needs effectively (Agustini et al., 2019). In response to these 

evolving demands, educators are expected to possess a comprehensive understanding of 

Technological, Pedagogical, and Content Knowledge, collectively referred to as the TPACK 

framework (Agustini et al., 2019). Within the context of university libraries, the role of 

"educator" extends to academic librarians, who are tasked with equipping students in higher 

education with essential information literacy (IL) skills. While Montgomery (2015) argued 

that librarians have successfully employed effective strategies to facilitate IL skill 

development among students, Elmborg (2012) took a more critical stance, suggesting that 

many librarians are not yet adequately prepared to function as pedagogically informed 

educators. To enhance instructional effectiveness, librarians must critically assess the impact 

of both conventional and innovative teaching methods on student engagement and learning 

outcomes in IL instruction (Eke et al., 2010). 

Although librarians are expected to engage in educational activities, teaching has 

traditionally not been recognized as a core component of their professional duties (Wilson, 

1979). Furthermore, concerns have been raised about their preparedness to serve as informed 

educators (Elmborg, 2012). In light of this, the present study integrates elements from the 

Technological, Pedagogical, and Content Knowledge (TPACK) framework and the ACRL 

Framework for Information Literacy in Higher Education to explore whether librarians’ 

current practices in teaching information literacy align with these theoretical models—often 

without their explicit awareness of doing so. This gap between theory and practice highlights 

a critical area for development. Accordingly, the researcher contends that addressing this 

gap is essential and should be leveraged to inform future efforts in enhancing academic 

librarians’ professional development and instructional practices in the Malaysian higher 

education context. 
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Given the need to gather both qualitative and quantitative data, this study employed 

a mixed-methods approach. As noted by Creswell (2014), mixed-methods research is closely 

aligned with the pragmatic paradigm, which values methodological flexibility to best address 

specific research questions (Teddlie & Tashakkori, 2009). This approach challenges the 

traditional divide between qualitative and quantitative methods by recognizing that certain 

inquiries are more effectively explored through the integration of both narrative and 

numerical data (Teddlie & Tashakkori, 2009). The mixed-methods approach was 

particularly beneficial for this study, as it enabled a more comprehensive and nuanced 

analysis through the integration of distinct data types, allowing them to complement and 

enrich one another (Creswell, 2014). Figure 3 provides an overview of the exploratory 

sequential design employed in this research. 

 

 

Figure 3.1: Mixed Method Exploratory Sequential Design (Creswell & Clark, 2011) 

 

The study aimed to assess the appropriateness and effectiveness of teaching 

information literacy (IL) through a MOOC, with particular attention to the role of self-

directed learning and technology integration in enhancing students’ IL competencies and 

motivation. The objectives were to examine the extent to which IL instruction is grounded 

in theoretical concepts, investigate academic librarians’ understanding and application of the 

TPACK framework in IL teaching, evaluate librarians’ use of the ACRL Framework for 

Information Literacy for Higher Education in fostering information-literate students, and 
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analyze the relationship between learner engagement and course completion in the IL 

MOOC. 

The research design adopted for this study is a mixed-methods approach, specifically 

the exploratory sequential mixed-methods design. This design unfolds in three phases: an 

initial qualitative phase, an integration phase, and a subsequent quantitative phase. The study 

begins with qualitative research to explore in-depth perspectives, which then informs the 

development and implementation of the quantitative phase.  

3.3 Phase One: Academic Librarians’ Understanding and Application of TPACK 

and the ACRL Framework 

In this study, the qualitative approach is employed to explore key questions related 

to current information literacy (IL) teaching practices, as well as academic librarians’ 

awareness and understanding of the elements of the TPACK framework, i.e. Technological 

Knowledge, Pedagogical Knowledge, Content Knowledge, as well as the six frames of the 

ACRL Framework for Information Literacy in Higher Education. The insights gained from 

participants’ responses will help assess their level of familiarity with the components of the 

TPACK framework and their application of the ACRL Framework within instructional 

contexts. 

3.3.1 Research Design 

The research design serves as a guiding framework that outlines the key components 

necessary for conducting the study and delineates the sequential steps involved in its 

planning and execution. For the qualitative phase of this investigation, a case study approach 

has been adopted. A case study enables an in-depth exploration of a single case or a small 
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number of cases within their real-world context. This method was deemed appropriate for 

the study, as it supports the objective of examining and evaluating academic librarians’ 

current understanding and knowledge of the TPACK framework and the ACRL Framework 

for Information Literacy in Higher Education. 

A case study is an empirical research approach that employs systematic and rigorous 

procedures to investigate contemporary phenomena within their real-life context (Othman, 

2015).  The findings derived from the case study provide a deeper and more comprehensive 

understanding of information literacy (IL) instruction among academic librarians, 

particularly in relation to their teaching practices and theoretical knowledge. 

This qualitative research is conducted through semi-structured interviews with 

academic librarians. These interviews sought to examine the degree to which current 

information literacy instruction is informed by theoretical foundations, while examining 

academic librarians’ understanding of the TPACK framework and how they apply its 

components in teaching information literacy (IL), as well as to investigate the extent to which 

they comprehend the elements of the ACRL Framework for Information Literacy for Higher 

Education and integrate them into efforts to develop information-literate students. A 

qualitative approach is particularly well-suited for this inquiry, as it emphasizes how 

individuals interpret and assign meaning to social experiences and real-world situations, 

providing rich insights into their professional realities and practices.  

3.3.2 Population and Sample Techniques 

This study adopts a non-probability sampling strategy, specifically purposive 

sampling, to select participants from a defined population based on predetermined criteria. 

The selection focuses on academic librarians with knowledge of both the TPACK framework 
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and the ACRL Framework for Information Literacy in Higher Education. Accordingly, the 

study involves academic librarians responsible for teaching information literacy across 20 

public universities in Malaysia. 

Academic librarians at all twenty public university libraries in Malaysia were 

selected as participants for this study, comprising eighteen in Peninsular Malaysia and two 

in East Malaysia. The selection was guided by considerations related to the research context, 

objectives, and timeline. These factors were carefully evaluated to ensure that the study 

could be conducted effectively and with logistical efficiency. 

The objectives of the first phase of this research are to examine how much academic 

librarians’ current IL instructional practices are based on the theoretical concepts, i.e. 

adaptation of learning theories or any theoretical framework, understanding of the 

components of the TPACK Framework, the six frames of the ACRL Framework for 

Information Literacy in Higher Education, and their understanding of IL instructional 

methods. Consequently, the selection of university libraries needed to align with institutions 

where information literacy sessions are actively conducted. Public university libraries in 

Malaysia were deemed highly suitable for this purpose, as they offer IL classes or sessions 

delivered by academic librarians, thereby providing a relevant and contextually appropriate 

setting for the study. 

Another consideration for academic librarians at public university libraries as 

research participants is the alignment with the study’s duration and logistical constraints. 

Public universities in Malaysia generally follow a similar academic calendar, with consistent 

semester periods throughout the year. This uniformity provides the researcher with a 

practical advantage in planning and coordinating data collection within a defined timeframe, 

thereby facilitating more efficient scheduling and execution of the research. 
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3.3.3 Unit of Analysis 

This study identifies academic librarians at Malaysian public universities as the unit 

of analysis, with a specific focus on those actively engaged in teaching information literacy 

(IL) to students in higher education. These librarians hold qualifications at the bachelor’s, 

master’s, or doctoral level and have prior experience in delivering IL module content. 

Recognized as subject-matter experts, academic librarians frequently assume roles as 

educators and curriculum advisors, collaborating with faculty members to support and 

implement a wide range of IL initiatives within the university setting (Mullins & Boyd-

Byrnes, 2024).  

The research focuses on the instructional practices of academic librarians in 

information literacy (IL), with particular attention to how these practices are grounded in 

theory and frameworks. Specifically, it examines the extent to which current IL instruction 

is informed by theoretical foundations, while also exploring librarians’ understanding of the 

Technological Pedagogical Content Knowledge (TPACK) framework and how its 

components are applied in their teaching. Additionally, the study examines librarians' 

understanding of the ACRL Framework for Information Literacy for Higher Education and 

the ways in which they incorporate its elements into their instructional practices to foster 

information-literate students. 

3.3.4 Data Collection Techniques 

In this study, the semi-structured interviews are conducted with academic librarians 

from public universities in Malaysia who are actively involved in teaching information 

literacy (IL) modules. The interview comprises questions aligned with the research 

constructs examined in this study, which are based on the three main components of the 
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TPACK framework, i.e. Technological Knowledge, Pedagogical Knowledge, Content 

Knowledge (Koehler & Mishra, 2009); as well as the six frames outlined in the Framework 

for Information Literacy for Higher Education namely, Authority is Constructed and 

Contextual, Information Creation as a Process, Information Has Value, Research as Inquiry, 

Scholarship as Conversation, and Searching as Strategic Exploration (Association of 

College & Research Libraries, 2016). In addition to questions based on these frames, the 

interview also includes inquiries related to the instructional delivery methods currently 

employed by academic librarians in public university libraries across Malaysia, aiming to 

gain insight into their practical approaches to information literacy (IL) teaching. 

3.3.5 Development of Research Instruments 

The initial step in drafting the interview questions involved identifying the key 

constructs that the study aims to examine. To guide this process, the researcher referred to 

two foundational frameworks: the Technological Pedagogical Content Knowledge 

(TPACK) framework and the ACRL Framework for Information Literacy for Higher 

Education. According to the TPACK framework, the core constructs consist of three primary 

forms of knowledge: Technological Knowledge (TK), Pedagogical Knowledge (PK), and 

Content Knowledge (CK). Meanwhile, the ACRL Framework outlines six key elements of 

information literacy to be explored: Authority is Constructed and Contextual, Information 

Creation as a Process, Information Has Value, Research as Inquiry, Scholarship as 

Conversation, and Searching as Strategic Exploration. 

After identifying the relevant constructs, the next step involved developing the 

interview protocol. The instrument used in this study is a semi-structured interview protocol 
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designed by the researcher, grounded in the constructs outlined in the TPACK framework 

and the ACRL Framework for Information Literacy in Higher Education.  

To ensure the credibility and validity of this study, three expert panels were 

consulted. Each panel member was selected based on their professional experience, 

academic background, and subject expertise relevant to the research focus. The first panel 

member is a senior lecturer at a public university in Malaysia with extensive experience in 

teaching and higher education. With ten years of teaching experience and twenty-one years 

as a lecturer, the panel member’s academic and professional background establishes 

expertise in Information Literacy, qualifying this individual to contribute significantly to the 

evaluation of the study’s instructional design and framework. 

The second panel member is also a senior lecturer at a public university in Malaysia, 

with twenty-seven years of academic experience. Expertise in Translation Studies, Bilingual 

Lexicography, and Corpus Linguistics complements the interdisciplinary dimensions of the 

study. Extensive scholarly and teaching experience provides critical insights into language-

related aspects of information use and interpretation. 

The third panel member is an academic teacher specializing in the Malay language, 

with nine years of teaching experience. Recognized as an expert in Malay language and 

literature, this individual contributes valuable cultural and linguistic perspectives, ensuring 

that the study is aligned with language-specific nuances and contextual relevance in the 

Malaysian higher education setting. 

Subsequently, the interview protocol was translated into Malay to create a bilingual 

version, accommodating librarians who may prefer to respond in their native language 

during the interview sessions. To ensure accuracy and clarity, three experts proficient in both 



100 

English and Malay were involved in the translation and review process. One expert reviewed 

the overall structure and content of the interview questions, while the remaining two, 

specialists in English and Malay, respectively, focused on language accuracy and contextual 

appropriateness. 

The process began with the first expert, a subject matter specialist, reviewing the 

interview questions to ensure content relevance and alignment with the study's constructs. 

This was followed by a review conducted by an English language expert to verify the 

linguistic clarity and accuracy of the questions. The interview protocol was then translated 

into Malay and subsequently reviewed by a Malay language expert to ensure linguistic and 

contextual appropriateness. The two language versions were compared to assess consistency 

and accuracy. Following this comparison and refinement process, the finalized bilingual 

interview protocol was successfully produced. 

(i) Developing semi-structured interview questions 

To prepare for the semi-structured interviews, the researcher first developed an 

interview protocol. The interview protocol was designed to elicit insights into the knowledge 

and experiences of academic librarians involved in the teaching and learning of information 

literacy (IL). Interview topics were structured around the three core components of the 

TPACK Framework: Technological Knowledge (TK), Pedagogical Knowledge (PK), and 

Content Knowledge (CK). In addition, the six frames from the ACRL Framework for 

Information Literacy for Higher Education were incorporated, alongside the seven Learner-

Centred Psychological Principles, to ensure a comprehensive exploration of instructional 

practices and theoretical understanding. 
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The interview topics are specifically designed to address research questions 1, 2, and 

3, which focus on the instructional practices of academic librarians in the area of information 

literacy (IL), with an emphasis on the theoretical and framework-based foundations of these 

practices. It explores the extent to which IL instruction is shaped by established theoretical 

perspectives, while also assessing librarians’ comprehension of the Technological 

Pedagogical Content Knowledge (TPACK) framework and the application of its components 

in teaching. Furthermore, the research considers librarians’ engagement with the ACRL 

Framework for Information Literacy for Higher Education and examines how its principles 

are integrated into instructional approaches aimed at developing information-literate 

students. The questions developed are essential for achieving the research objectives, as they 

help uncover the depth of understanding and instructional practices applied by librarians, 

thereby providing meaningful insights into the real-world context of IL teaching. 

The development of the interview protocol was guided by the Technological 

Pedagogical Content Knowledge (TPACK) framework, which emphasizes the dynamic 

interplay between Technological Knowledge, Content Knowledge, and Pedagogical 

Knowledge. In framing the questions, each of these domains was translated into guiding 

themes to ensure comprehensive coverage of the framework in the context of information 

literacy instruction. 

The Technological Knowledge (TK) component was examined through questions 

about the use of digital tools, platforms, and technologies in information literacy instruction. 

These questions aimed to determine how librarians select and implement technological 

resources to enhance student learning. Questions relating to Content Knowledge (CK) were 

designed to explore participants’ understanding of information literacy concepts, with 

particular reference to the ACRL Framework for Information Literacy for Higher Education. 
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This encouraged participants to reflect on how they defined, interpreted, and integrated these 

core concepts into their teaching practices. In terms of Pedagogical Knowledge (PK), the 

questions focused on instructional strategies, teaching methods, and approaches used to 

actively engage students in the learning process. This allowed for deeper insights into how 

librarians planned and adapted their teaching to support the diverse needs of students. 

Although the TPACK framework provided a structured foundation for developing 

the protocol, the questions were also contextualized to reflect the realities of information 

literacy instruction in Malaysian higher education. This required adapting the language of 

the questions to the professional role of librarians as educators, while ensuring alignment 

with the study’s objectives. By framing the interview items in this way, the protocol not only 

maintained theoretical rigor but also created opportunities for participants to share rich and 

meaningful accounts of their instructional practices. 

3.3.6 Research Instrument: Interview Protocol 

The interview protocol for research instrument is divided into six sections, namely 

Section A, Section B, Section C, Section D, Section E and Section F (refer to Appendix D). 

Section A aims to gather information regarding the professional background of respondents, 

specifically their title, full name, gender, year of service, name of library and university 

(current employment), current position, programme (qualification) and university/ 

universities they graduated from, specific areas of expertise, most current research in related 

field and year of study, and their job responsibilities.   

Section B contains items for general data on information literacy instruction.  This 

section aims to gather information regarding the current IL teaching practices among the 

respondents.  This section is organised into five main questions, each comprising a few 
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relevant sub-questions.  The first question aims to gather information regarding the academic 

levels of students receiving information literacy instruction, the specific types of information 

literacy modules offered, and the significance of information literacy competencies for 

students.  Meanwhile, the second question aims to gather the information examining the 

duration of experience in teaching information literacy within the context of academic 

libraries, the availability of training for teaching information literacy, the number of 

librarians delivering information literacy classes, and the frequency of these classes.  The 

third question on the other hand, seeks to assess the average number of information literacy 

instruction sessions required to be taught in an academic year, the typical number of students 

participating in each session, the scheduling practices for these classes whether determined 

by faculties, librarians, or based on requests from faculty and lecturers, and the preparations 

made prior to teaching the information literacy module.  As for question 4, it aims to gather 

information investigating the average number of information literacy modules required to be 

developed in an academic year, the extent to which these modules are designed based on 

specific models or theories such as the Big 6 or ACRL standards and framework, and the 

influences of previous practices or educational levels (foundation, diploma, undergraduate, 

postgraduate) on their design.  Finally, question 5 seeks to explore whether information 

literacy instruction is provided to groups beyond students, identifying the specific groups 

that receive this instruction. 

The interview protocol for this study was developed with reference to the 

Technological Pedagogical Content Knowledge (TPACK) framework, which provided a 

structured lens for examining the integration of technology, pedagogy, and content in 

information literacy (IL) instruction. The framework’s main components, namely, 

Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge 
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(CK) served as the basis for formulating questions that addressed librarians’ understanding 

and application of these areas in practice. 

While the framework offered a guiding structure, the formulation of the questions 

also reflected the researcher’s interpretation of how these domains manifest in the specific 

context of IL instruction. For instance, questions were adapted to explore not only theoretical 

definitions of TK, PK, and CK, but also their practical application, such as the use of digital 

tools (TK), implementation of inquiry-based and active learning strategies (PK), and 

teaching of principles from the ACRL Framework (CK). This interpretive adaptation 

ensured that the protocol captured both the theoretical underpinnings of TPACK and its 

practical relevance to the local IL teaching environment. 

To enhance content validity, each question was mapped to a specific component of 

the framework and reviewed in relation to the study’s objectives. Expert feedback and pilot 

testing further ensured clarity, relevance, and alignment with the intended constructs. The 

combination of framework-driven and researcher-interpreted perspectives allowed the 

protocol to probe beyond surface-level practices, focusing on how librarians conceptualize 

and integrate different forms of knowledge in their instructional design and delivery. 

Section C includes items designed to assess respondents' awareness of Technological 

Knowledge, aiming to gather information about their level of awareness and understanding 

regarding the application of Technological Knowledge in teaching information literacy.  This 

section is organised into four main questions, in which each main question comprises of a 

few relevant sub questions.  Question 1 seeks to identify the technological tools employed 

in the content delivery of information literacy modules, such as PowerPoint, library websites, 

Kahoot, and Slideshare, and to examine the function of each tool within these modules, while 

question 2 aims to explore the extent to which librarians use technological tools to teach 
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information literacy modules and how they do so, investigate whether students also utilize 

these tools during information literacy sessions and their methods of usage, gather insights 

on librarians' experiences with these tools, identify any challenges faced in their use, such 

as being time-consuming, inconvenient for students, or encountering technical issues and 

assess how these technological tools contribute to the teaching of information literacy.  

Question 3 on the other hand, seeks to examine how librarians began utilising technological 

tools in teaching information literacy modules, the process of implementing these tools 

among students during information literacy sessions, the rationale for incorporating 

technological tools into their modules, any relevant training attended prior to applying these 

tools, and the origins of the current tools' implementation, whether it stemmed from personal 

initiative, literature, practices observed in other libraries, or emerging trends in the library 

field, such as insights gained from seminars, conferences, benchmarking, innovative ideas 

from librarians, or directives from management.  Last but not least, question 4 aims to 

evaluate librarians' perceptions of the implementation of technological tools in their 

information literacy teaching compared to traditional methods, assess their views on the use 

of these tools by students during information literacy sessions, determine their level of skill 

and knowledge in using the current technological tools applied in the modules and the basis 

for their self-assessment, identify any additional technological tools they believe would be 

suitable for information literacy modules, and explore the necessity for librarians to enhance 

their knowledge and understanding of technological tools to effectively recognize and utilize 

appropriate tools in their information literacy instruction. 

Section D encompasses items considered to assess respondents’ awareness of 

Pedagogical Knowledge, aiming to gather information about their level of awareness and 

understanding concerning the application of Pedagogical Knowledge in teaching 
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information literacy.  This section is prepared into four main questions, with each main 

question contains several related sub questions.  The first question aims to investigate the 

teaching methods employed in each information literacy module, assess whether these 

methods vary from one module to another, such as collaborative learning, lectures, or 

facilitation, to examine the consistency of teaching skills and methods among librarians, and 

explore the approaches librarians use in addressing students' inquiries during their 

information literacy classes.  The second question seeks to explore how librarians plan and 

teach their sessions based on the content to be delivered, while identifying the most critical 

aspects of their instruction, examine their strategies for improvisation and knowledge 

enhancement including attendance at training courses, the influence of student feedback on 

their teaching strategies, the nature of this feedback and the resultant changes made, and 

whether they engage with students to solicit opinions on improving their teaching skills or 

strategies and ultimately gather insights on what librarians can do to adopt best practices for 

delivering content in information literacy modules for higher education learners.  As for the 

third question, it aims to assess the duration of librarians' implementation of their current 

information literacy teaching skills or strategies, examine whether these skills are consistent 

across all modules, gather insights into their experiences applying these strategies, and 

identify the activities conducted for each module, including the types of activities involved.  

The last question, question 4 seeks to evaluate librarians' perceptions of the effectiveness of 

their information literacy teaching skills and strategies for students, assess their self-rating 

in this regard, and examine their awareness of how their teaching methods align with the 

delivery of content in information literacy modules and accommodate students' learning 

styles. 
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Section E incorporates items intended to assess respondents’ awareness of Content 

Knowledge, aiming to gather information about their level of awareness and understanding 

of implementing Technological Knowledge in teaching information literacy.  This section is 

divided into four main questions, with each question comprises of several related sub 

questions.  Question 1 aims to gather information on the module contents taught at the 

university level in the context of information literacy.  Meanwhile, question 2 aims to 

examine how librarians structure the content of existing information literacy modules, the 

process by which they develop these modules, the influences behind their structure, such as 

personal readings, discussions among librarians, or practices observed in other libraries and 

to evaluate their self-assessment of understanding or knowledge regarding the content of 

each information literacy module.  Besides that, question 3 intended to indicate the duration 

required to structure the content for each information literacy module, the important factors 

considered in the planning process, and the examples and materials utilized should be shared.  

Finally. question 4 aimed to investigate several items, such as the current content of each 

information literacy module should be evaluated, with particular attention given to the 

changes observed over the past years, the causes of these changes, and the focus of the 

current modules. An assessment of the weaknesses or limitations needing improvement 

should also be conducted, along with an evaluation of whether the current content remains 

sufficient for students, including the reasons behind this assessment. Satisfaction levels 

should be gauged, and the identification of which modules require significant improvement, 

along with justifications, should be made. Consideration should be given to the initiative of 

reconstructing the modules based on student feedback, including the nature of the feedback 

received and the methods of reconstruction employed. An overview of the changes made to 

the content of the modules thus far should be provided, along with the frequency of updates. 
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The necessity of adding new modules alongside the current ones should be discussed, 

specifying which modules would be included and their importance to students. Finally, the 

relevance of the content of information literacy modules to students’ needs should be 

assessed. 

Finally, section F includes items designed to assess respondents’ awareness and 

understanding of the elements of the ACRL Framework for Information Literacy for Higher 

Education and their application in teaching information literacy.  This section is organised 

into two main parts; part 1 on general questions and part 2 particularly on each element of 

the framework.  Part 1 aims to gather information on whether librarians recognize the 

ACRL’s Framework for Information Literacy for Higher Education and their perspectives 

on its suitability for academic libraries in Malaysia.  Part 2 on the other hand, intended to 

examine librarians’ understanding of the need to determine and validate information created 

by different authorities, the characteristics of information sources including how and for 

whom they were created, the importance of giving credit to original ideas through proper 

attribution and citation, the process of asking increasingly complex or new questions for 

further exploration, the concept of multiple individuals exchanging ideas to foster new 

conversations and the act of information searching as a means of finding needed information 

would be appreciated. 

3.3.7 Pilot Study 

A pilot study was conducted on 1st March 2022 involving six academic librarians. 

The sample included one librarian from a public university in Kota Samarahan, Sarawak; 

one each from a private college and a private university in Kuching, Sarawak; and three 

others, two from public universities and one from a private university in Selangor, Malaysia. 
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The selection of these participants was intended to reflect the characteristics of the target 

population for the main study.  

3.3.8 Content Validity of the Instrument 

Content validity refers to the degree to which a research instrument fully captures all 

relevant aspects of the construct it is intended to measure. In this study, ensuring content 

validity is essential to accurately evaluate academic librarians’ understanding and 

application of the TPACK Framework and the ACRL Framework for Information Literacy 

in Higher Education. 

The development of the interview protocol was guided by a comprehensive review 

of the literature on information literacy and relevant educational frameworks. This literature 

review informed the formulation of interview questions, ensuring that the protocol captured 

current IL instructional practices among academic librarians and adequately represented all 

relevant dimensions of both the TPACK and ACRL frameworks. 

To further establish content validity, the interview protocol was reviewed by a panel 

of three experts specializing in information literacy and educational technology. The panel 

consisted of experienced academic librarians and educators with in-depth knowledge of both 

the TPACK and ACRL frameworks, ensuring that the interview items were relevant, 

comprehensive, and aligned with the study’s objectives. 

The experts provided detailed feedback on the relevance, clarity, and 

comprehensiveness of the interview items. Specifically, they highlighted instances where 

the wording of questions was ambiguous, suggested greater alignment with the operational 

definitions of the TPACK domains, and identified areas of the ACRL Framework that had 

not been sufficiently addressed. In response, several questions were rephrased to improve 
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clarity and precision. At the same time, additional items were incorporated to capture 

overlooked aspects such as the integration of inquiry-based learning strategies (PK), the use 

of digital tools in IL instruction (TK), and the application of ‘Authority Is Constructed and 

Contextual’ in practice (ACRL Framework). These revisions strengthened the protocol by 

ensuring closer alignment with both theoretical constructs and the study’s research 

objectives. 

Following the expert review, a pilot test was conducted with a small group of 

academic librarians. The feedback and observations gathered during this phase were used to 

make final refinements to the interview protocol, ensuring that the questions were both 

comprehensive in scope and clearly understood by participants. 

Through a systematic literature review, expert panel evaluation, and pilot testing, the 

interview protocol was carefully refined to ensure it accurately and comprehensively 

captured the constructs of interest. These steps were essential in establishing the content 

validity of the instrument and contributed significantly to enhancing the overall rigor and 

credibility of the study. 

3.3.9 Reliability of the Study 

Reliability refers to the consistency and stability of the measurements produced by a 

research instrument. In this study, establishing reliability is crucial to ensure that the data 

collected on academic librarians’ understanding and application of the TPACK Framework 

and the ACRL Framework for Information Literacy in Higher Education are trustworthy, 

consistent, and capable of being replicated in similar research contexts. 

To strengthen the reliability of the instrument, the interview protocol was pretested 

and refined through a pilot study. Feedback from the pilot, together with insights from the 
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expert review, informed revisions that improved the clarity, consistency, and alignment of 

the questions with the study’s objectives. The convergence of findings from these two 

validation processes provides strong evidence that the interview protocol and procedures are 

reliable, producing stable and dependable data for the study. 

Validity refers to the integrity and appropriateness of the research methods, as well 

as the extent to which the findings accurately reflect the data collected (Noble & Smith, 

2015). Reliability, on the other hand, concerns the consistency and dependability of the 

analytical procedures applied (Noble & Smith, 2015). To uphold both validity and reliability 

in this study, all direct quotations from participants have been preserved in their original 

form, with the exception of minor clarifications made to improve the understanding of 

meanings that were unclear or ambiguous. 

In addition, participants were asked to review the analysed data and interpretations, 

a process known as member checking as recommended by Creswell and Clark (2011). When 

participants confirm the accuracy of the researcher’s interpretations, it serves as an important 

indicator of validity in qualitative findings. Furthermore, this study provides rich and 

detailed descriptions, which support transferability by enabling readers to assess the 

relevance of the findings to their own contexts. 

3.3.10 Data Collection Procedures 

The data collection process for this study was structured to obtain comprehensive 

insights into academic librarians’ understanding and application of the TPACK Framework 

and the ACRL Framework for Information Literacy in Higher Education. 

Data were collected through semi-structured interviews, guided by a protocol 

designed to capture qualitative insights into librarians’ self-reported knowledge, 
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instructional practices, and their experiences and perspectives related to information literacy 

instruction.  

A purposive sampling technique was employed to select academic librarians from 

public universities across Malaysia. Participants were invited to take part in the study 

through email communications sent to their institutional addresses. Each email included a 

detailed explanation of the study’s purpose and procedures, along with the interview protocol 

attached for their reference. 

The interviews were conducted over a six-month period, during which participants 

were given the flexibility to schedule sessions at their convenience. Interviews were held 

with individuals who had agreed to share detailed information about their information 

literacy (IL) instructional practices. All interviews were conducted via Zoom and were 

recorded with the participants’ informed consent. 

Interview recordings were transcribed and anonymised to ensure the protection of 

participants’ identities. Prior to the interviews, participants were fully informed about the 

purpose of the study, their rights as participants, and the measures taken to maintain 

confidentiality. Informed consent was obtained from all participants before their 

involvement in the data collection process. 

This study was reviewed and approved by the university’s ethics committee to ensure 

compliance with ethical research standards. Participants were clearly informed about the 

purpose of the study, their rights as participants, and the procedures in place to maintain 

confidentiality. Informed consent was obtained from all participants prior to their 

participation in both the questionnaire and interview phases of the study. 
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One of the challenges encountered during data collection was the low response rate 

to the virtual interview invitations. To address this issue, follow-up reminder emails were 

sent to potential participants two weeks after the initial invitation. Additionally, coordinating 

interview times proved difficult due to participants’ demanding schedules. This was 

mitigated by offering flexible scheduling options to accommodate their availability. 

The data collection procedures were carefully planned and systematically executed 

to ensure the acquisition of high-quality data capable of offering a comprehensive 

understanding of the research topic. This approach enabled a robust analysis of academic 

librarians’ knowledge and instructional practices in relation to established information 

literacy frameworks. 

The researcher began the recruitment process by contacting academic librarians who 

were actively conducting information literacy (IL) classes or sessions during the study 

period. Initial invitations were sent via email to inform them about the interview and invite 

their participation. The interviews were conducted virtually via the Zoom platform between 

1 November 2021 and 28 February 2022. Depending on the participants’ language 

preferences, the interviews were conducted in either English or Malay. 

All participants were verbally briefed on the study prior to the commencement of the 

interviews. They were informed in advance of their rights as research participants, and only 

after providing their consent did they sign the interview notification and consent form 

prepared by the researcher. Each interview lasted between 30 to 60 minutes and was audio-

recorded with the participants’ permission. Prior to each session, the researcher ensured that 

the recording equipment was functioning properly. Additionally, several preparatory steps 

were taken to facilitate the smooth and effective execution of the semi-structured interviews. 
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At the beginning of each interview, the researcher introduced herself and provided a 

clear explanation of the purpose of the study. Participants were then informed about the 

measures taken to ensure confidentiality, including how their identities would be protected 

throughout the research process. The researcher emphasized that their views and opinions 

were valuable and would contribute meaningfully to the study. Finally, permission was 

sought to take notes and audio-record the interview before proceeding with the session. 

3.3.11 Data Analysis Approach 

The data analysis approach in this study was structured to generate a comprehensive 

understanding of academic librarians’ application of the TPACK Framework and the ACRL 

Framework for Information Literacy in Higher Education. The qualitative data were 

systematically analysed to address the research questions and provide meaningful insights 

into the librarians’ instructional practices and theoretical understanding. 

The qualitative data obtained from the interviews were analysed using thematic 

analysis, which involved a systematic process of coding and categorising the data to identify 

key themes and recurring patterns. To support the organisation and management of the data, 

Quirkos software was utilised, enabling a more structured, thorough, and efficient analysis 

process. 

The interview transcripts were initially analysed using open coding to identify 

fundamental concepts and ideas emerging from the data. These initial codes were then 

grouped into categories based on similarities and recurring patterns. From these categories, 

broader themes were developed to encapsulate the core findings of the study. The 

categorisation process was guided by the TPACK and ACRL frameworks, ensuring that the 

themes remained aligned with the study’s objectives and theoretical underpinnings. 
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To enhance the validity of the qualitative analysis, the researcher thoroughly 

reviewed the emerging themes and findings to ensure accuracy and alignment with the data. 

One of the key challenges encountered during the analysis was maintaining consistency in 

the coding process. This was addressed by independently coding a subset of the data and 

resolving any discrepancies through discussion to reach a consensus. The overall data 

analysis approach provided a robust and systematic framework for interpreting the findings. 

This comprehensive process enabled a deeper understanding of academic librarians’ 

knowledge and instructional practices in relation to the TPACK and ACRL frameworks, 

thereby fulfilling the study’s research objectives. 

The qualitative data for this study, derived from semi-structured interviews, required 

transcription to convert the audio recordings into a readable format suitable for analysis. The 

transcription process was carried out meticulously to ensure that all data were accurately 

captured, minimizing the risk of researcher bias in selecting only preferred responses. 

Thematic analysis was employed to analyse the transcribed data, allowing for the 

identification of meaningful relationships and differences across the variables. The analysis 

was supported by Quirkos software, which facilitated the systematic organisation and coding 

of the data. 

3.4 Phase Two: MOOC Design and Development 

Massive Open Online Courses (MOOCs) have been widely adopted worldwide for a 

range of learning purposes, including career development, career transitions, college 

preparation, supplemental education, lifelong learning, and corporate training (edX, 2023). 

MOOCs are free online courses that offer accessible, affordable, and flexible opportunities 
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for individuals to acquire new skills and knowledge, regardless of their location or 

background (edX, 2023). 

In the integration phase of this study, both the TPACK framework and the ACRL 

Framework for Information Literacy for Higher Education were applied to guide the 

development of the IL MOOC. The TPACK framework informed the alignment of 

technological tools, pedagogical strategies, and IL content, ensuring that instructional 

activities were not only accurate in terms of subject knowledge but also effectively supported 

by appropriate teaching methods and digital platforms. Concurrently, the ACRL Framework 

provided the conceptual foundation for structuring the MOOC modules, with each unit 

mapped to specific frames such as “Research as Inquiry” and “Information Has Value.” This 

dual application of TPACK and ACRL enabled the integration of theory and practice, 

ensuring that the MOOC design was pedagogically sound, technologically enriched, and 

conceptually consistent with recognized IL standards. 

An Information Literacy MOOC (IL MOOC) was developed specifically for the 

purposes of this study. The development process took place between 6th February 2022 and 

8th September 2022, and the course was officially launched on the OpenLearning platform 

on 9th September 2022. The IL MOOC was designed to introduce learners to the core 

principles of information literacy and to foster the development of information-literate 

individuals. Through the course, students explored essential components of information 

literacy, including the identification and evaluation of various information resources, active 

participation in ongoing scholarly and professional conversations, and the application of 

strategic information search techniques. 

This study integrates the ACRL Framework for Information Literacy for Higher 

Education in the development of the information literacy modules and employs the 
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University of Maryland (UMD) Libraries Information Literacy Dispositions Rubric to assess 

the information literacy competency of students participating in the IL MOOC. 

The IL MOOC consists of six modules, each designed in alignment with the six core 

elements of the ACRL Framework for Information Literacy for Higher Education. These 

modules are structured into six distinct units: (i) Authority is Constructed and Contextual, 

(ii) Information Creation as a Process, (iii) Information Has Value, (iv) Research as Inquiry, 

(v) Scholarship as Conversation, and (vi) Searching as Strategic Exploration. Each module 

is further enhanced by incorporating additional criteria identified through the qualitative 

interview data from the study’s first phase, along with the integration of a self-directed 

learning approach to support learner autonomy and engagement. 

3.4.1 About Information Literacy MOOC: Interpreting the ACRL’s Framework for 

Information Literacy for Higher Education 

The study began with the development of information literacy (IL) modules, where 

the integration of a guiding framework was considered essential to ensure a structured and 

pedagogically sound design. To support this process, the Framework for Information 

Literacy for Higher Education developed by the Association of College & Research 

Libraries (ACRL) was adopted to inform the creation of the IL MOOC modules. This 

framework is grounded in the belief that information literacy, as part of an educational 

reform movement, can only reach its full potential through the articulation of a more 

comprehensive and advanced set of core principles (Association of College & Research 

Libraries, 2016). According to Latham et al. (2019), the ACRL Framework provides 

flexibility, offering librarians multiple avenues to reimagine and innovate their approaches 

to IL instruction. 
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Accordingly, this study integrates the ACRL Framework for Information Literacy 

for Higher Education into the development of IL modules, which serve as the core content 

of an IL MOOC aimed at assessing students’ information literacy competencies. In 2016, 

the Association of College & Research Libraries (ACRL) formally adopted the Framework 

for Information Literacy for Higher Education. Since its introduction, the framework has 

marked a paradigmatic shift, reflecting evolving approaches in how academic librarians 

conceptualize, teach, and assess information literacy within the context of higher education 

(Gross et al., 2022). 

(i) Frame 1:  Authority is constructed and contextual 

The concept Authority is Constructed and Contextual highlights that the credibility 

of information sources is shaped by how different communities recognize and value them, 

and that this perception of authority can shift depending on the context in which the 

information is used (Association of College & Research Libraries, 2016). 

The first frame of the ACRL Framework served as the foundation for Unit 1 of the 

IL MOOC, titled Authority is Constructed and Contextual. This unit guides learners in 

exploring how different types of information sources are evaluated, how authoritative voices 

are recognized within various fields, and how the concept of authority can differ depending 

on the context in which information is produced and used. 

In this unit, students are guided to recognize the types of information that best suit 

their specific needs, such as topic, subject area, or focus, and to evaluate and choose 

appropriate sources, whether scholarly journals, news articles, blogs, or social media 

platforms. They are also encouraged to identify and select relevant titles from these sources 

to support their information-seeking goals. 



119 

Students are also encouraged to pay close attention to specific details when 

evaluating information from any source. Before engaging with the content, they should 

consider key aspects such as the author’s background (e.g., Who is the author?), their 

qualifications (e.g., Do they have academic credentials or relevant experience in the field?), 

and their overall authority (e.g., Have they completed formal education or gained substantial 

practical expertise related to the topic?). 

As students engage with the retrieved information, they should also be able to 

identify how certain elements reflect the author’s authority. This includes examining how 

the author’s educational background or personal experience shapes their discussion, 

recognizing any limitations in the author’s expertise, whether grounded in data or personal 

perspective and considering the context in which the information is presented, including any 

potential biases that may arise. 

When selecting sources for research projects or assignments, students are encouraged 

to critically evaluate the authority behind the information. This includes developing a clear 

understanding of their research topic, considering whether the author is qualified to make 

the claims presented, assessing if the author’s expertise aligns with the needs of their 

research, and determining the overall credibility and reliability of the source based on the 

author’s authority. 

(ii) Frame 2:  Information creation as a process 

The concept Information Creation as a Process highlights that information is 

produced in many different formats and shared through a variety of channels, each shaped 

by distinct purposes, methods, and audiences (Association of College & Research Libraries, 

2016). 
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The second frame of the ACRL Framework, Information Creation as a Process, 

forms the basis of Unit 2 in the IL MOOC. This unit invites students to explore how 

information is created, the different formats it can take, and how messages are shaped and 

communicated through various channels. 

In this unit, students are encouraged to compare the features of various types of 

publications to better understand the strengths, limitations, and purposes behind how 

different kinds of information are created and shared. 

Students are also encouraged to examine various aspects of information by 

considering factors such as ease, time, research, editing, and length. Ease refers to how 

simple or complex they perceive the process of creating or publishing the information to be. 

Time involves estimating how long it might take to produce each type of content. Research 

focuses on assessing the depth of investigation or evidence they believe supports the 

information. Editing encourages students to consider how thoroughly the content may have 

been revised or reviewed before publication. Finally, length invites them to reflect on the 

appropriate amount of content required for each type of information source 

(iii) Frame 3:  Information has value 

Information Has Value explores the many ways information holds significance 

whether for educational, social, or political purposes, highlighting how its worth can vary 

depending on how it is used and by whom (Association of College & Research Libraries, 

2016). 

The third frame of the ACRL Framework, Information Has Value, forms the 

foundation of Unit 3 in the IL MOOC. In this unit, students explore the different ways 
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information holds value, whether intellectual, social, legal, or economic, and are encouraged 

to understand the responsibilities that come with using and sharing information ethically. 

This unit helps students recognize the value of the information they find and 

encourages them to consider how legal and socioeconomic factors can shape its creation and 

distribution. It also emphasizes the importance of evaluating the accuracy and credibility of 

different sources. Students are expected to describe the content of each source, assess its 

reliability, and support their evaluations with clear, well-reasoned arguments 

(iv) Frame 4:  Research as inquiry 

Research as Inquiry emphasizes the importance of curiosity in the research process, 

recognizing that research is not a one-time event but an ongoing, evolving process. It 

involves asking meaningful questions and seeking answers by gathering and analysing new 

information along the way (Association of College & Research Libraries, 2016). 

This frame is integrated into Unit 4 of the IL MOOC, titled Research as Inquiry. 

Designed as a research preparation guide, the unit supports students in navigating the early 

stages of their research journey. It emphasizes how the questions they ask shape the direction 

of their inquiry and influence the types of information they uncover, whether for broad 

overviews or more focused investigations. The unit also guides students in making 

meaningful connections between the information they find and the questions they have 

developed around their chosen topic. 

This unit guides students in identifying a broad area of interest and using relevant 

keywords to begin their search for information. Students are encouraged to evaluate the 

volume and relevance of search results across different platforms, helping them refine their 

approach. Based on these initial findings, they then formulate focused research questions to 
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narrow the scope of their study. This process is repeated, allowing students to revisit and 

adjust their search strategies as their understanding of the topic deepens. 

(v) Frame 5:  Scholarship as conversation 

Scholarship as Conversation highlights the ongoing exchange of ideas among 

scholars, researchers, and professionals. It reflects how different perspectives and 

interpretations contribute to a larger academic dialogue, often leading to new insights, deeper 

understanding, and the development of knowledge over time (Association of College & 

Research Libraries, 2016). 

This ACRL frame is embedded in Unit 5 of the IL MOOC, titled Scholarship as 

Conversation. In this unit, students learn how to actively engage in academic discussions by 

contributing their own ideas, conducting independent research, and thoughtfully analysing 

the work of others. It also supports their development as participants in ongoing scholarly 

conversations within their chosen fields. 

In this unit, students explore how to identify sources that contribute meaningfully to 

ongoing academic conversations within a particular area of interest or expertise. These 

conversations can take place across a range of formats, from scholarly articles and videos to 

blogs, discussion forums, and even social media platforms. Students also develop skills for 

engaging in these dialogues effectively, such as reading and reflecting on relevant literature, 

attending expert talks, and participating in discussions that allow them to contribute their 

own informed perspectives. 

(vi) Frame 6:  Searching as strategic exploration 

Searching as Strategic Exploration emphasizes the importance of using thoughtful 

and flexible strategies to locate information across a variety of formats. It encourages 
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learners to make use of different tools and platforms, adapting their search methods as 

needed to find the most relevant and reliable sources (Association of College & Research 

Libraries, 2016). 

The final frame of the ACRL Framework, Searching as Strategic Exploration, is 

introduced in Unit 6, the concluding module of the IL MOOC. This unit helps students 

develop effective strategies for finding relevant information and deepening their 

understanding of the search process. It also familiarizes them with a range of search 

platforms and tools used to access and retrieve information efficiently. 

Before applying the search strategies introduced in this unit, students begin by 

identifying a topic of interest. They then develop suitable keywords to support both broad 

and focused searches, including related terms that reflect different aspects of the topic. Once 

the keywords are refined, students use them to explore relevant resources through the library 

database and other search platforms, depending on the tools available. 

3.4.2 Development of Information Literacy MOOC Content 

In developing the Information Literacy MOOC, the ACRL Framework for 

Information Literacy for Higher Education (2016) served as the central content foundation. 

Each of the six frames was systematically mapped onto a corresponding MOOC unit, 

ensuring that the instructional design addressed both conceptual understanding and practical 

application of information literacy skills. For example, the frame “Authority Is Constructed 

and Contextual” informed the first unit, which guided students in evaluating the credibility 

of authors and sources within different contexts. The second unit, aligned with “Information 

Creation as a Process,” emphasized how different formats and purposes shape the way 

information is produced and used. Similarly, “Information Has Value” was embedded in the 
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third unit through lessons on plagiarism, copyright, and ethical citation practices. The 

iterative and question-driven nature of research reflected in “Research as Inquiry” guided 

the fourth unit, while the fifth unit operationalized “Scholarship as Conversation” by having 

students trace scholarly dialogues through citation networks. Finally, the sixth unit translated 

“Searching as Strategic Exploration” into hands-on exercises involving keyword 

development, Boolean logic, and advanced search strategies. This systematic integration of 

the ACRL frames into the MOOC modules ensured that the content was conceptually robust, 

pedagogically coherent, and aligned with internationally recognized IL standards. 

(i) Drafting of course units 

Drafts were developed for each unit to serve as scripts for both the promotional and 

lecture videos. The promotional video script introduced the purpose of the IL MOOC, 

provided an overview of all course units, and explained how the course supports learners in 

developing information literacy skills. Each unit draft contained content and examples 

aligned with the unit’s focus, grounded in the theoretical principles of the ACRL Framework 

for Information Literacy for Higher Education. To enhance the quality and delivery of the 

videos, existing video materials were reviewed for inspiration and guidance on presentation 

style. This drafting phase involved several rounds of revision and was completed over a 

period of 46 days, from 6th February to 23rd March 2022. 

(ii) Recording of lecture videos 

The recording of lecture videos began on 23rd March 2022 and continued until 19th 

May 2022, with weekly sessions coordinated in collaboration with the E-Learning 

Committee at the Centre for Applied Learning and Multimedia (CALM), Universiti 

Malaysia Sarawak (UNIMAS). During this period, accompanying slides were also 
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developed for each unit to support and enhance learners’ understanding by providing clear 

visual aids alongside the video content. 

(iii) Assignment-based learning assessment 

Assignments were created for each unit as a means of assessing student learning, and 

are submitted to the E-Learning Committee on 17th June 2022. Designed to align closely 

with the content of each unit, these assessments aimed to measure learners’ competency in 

information literacy skills upon the completion of each module. 

(iv) Quizzes and further reading 

Quizzes were designed as part of the Learning Activity section in the IL MOOC, 

with questions carefully aligned to the topics explored in each unit. This section encourages 

active learner engagement by prompting participants to reflect on the content and share their 

insights with peers. To further support understanding and aid in completing assignments, 

supplementary readings were provided at the end of each unit. All related materials were 

submitted to the E-Learning Committee on 4th July 2022. 

3.4.3 Availability and Accessibility of the IL MOOC 

Following final revisions and approval by the E-Learning Committee, the IL MOOC 

was officially launched on the OpenLearning platform on 9th September 2022. Initially, the 

course was made available until 31st October 2022, aligning with the original two-month 

plan for the quantitative phase of the study. However, recruiting participants proved to be 

more challenging than anticipated. To address this, the course availability was extended until 

31st December 2022, allowing additional time to attract more participants and enable them 

to complete the course at their own pace. 
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Table 3.1:  Link to IL MOOC 

Name of MOOC Link 

Information 

Literacy 

https://www.openlearning.com/unimasmooc/courses/information-

literacy/homepage/?cl=1  

 

 

Table 3.2: Phases in IL MOOC Development 

Development Phase of the IL MOOC Duration 

Scripts for individual units 6th February 2022 – 23rd March 2022 

Unit outlines, storyboards (for lecture video 

production and editing), quizzes (as learning 

activities), and assignments (as learning 

assessments) 

11th February 2022 – 22nd March 2022 

Lecture video recording 23rd March 2022 – 19th May 2022 

Presentation slides for lecture videos  29th March 2022 – 19th May 2022 

Assignments as Learning Assessments Submitted to E-Learning committee on 

17th June 2022 

Quizzes (Learning Activities) and Further 

Reading Materials 

Submitted to E-Learning committee on 

4th July 2022 

Availability of the Information Literacy 

MOOC on the OpenLearning Platform 

9th September 2022 

 

https://www.openlearning.com/unimasmooc/courses/information-literacy/homepage/?cl=1
https://www.openlearning.com/unimasmooc/courses/information-literacy/homepage/?cl=1
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 Figure 3.2: Unit 1 Summary of IL MOOC 

 

 

Figure 3.3: Unit 1 Video lecture 
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Figure 3.4: Comments for Unit 1 lecture video 

 

 

 

Figure 3.5: Unit 1 Learning Activity (Quiz) 
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Figure 3.6: Comments for Unit 1 Activity (Quiz) 

 

 

Figure 3.7: Unit 1 Assessment 

 

 

Figure 3.8: Comments for Unit 1 Assessment (Assignment) 
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3.5 Assessment of Information Literacy Competencies Using the University of 

Maryland (UMD) Libraries Information Literacy Dispositions Rubric 

Assessing information literacy (IL) competencies is essential for understanding an 

individual’s ability to effectively locate, evaluate, and use information. In this study, 

students’ learning outcomes from their participation in the IL MOOC were evaluated using 

the University of Maryland (UMD) Libraries Information Literacy Dispositions Rubric. This 

tool was used to assess students’ IL competencies and classify them into three levels: 

developing, proficient, or advanced. The results also offer valuable insights into the 

effectiveness of the instructional strategies used by academic librarians. Originally designed 

for both individual and program-level IL instruction at UMD libraries, the rubric has 

significantly enhanced teaching practices through its iterative and student-centred approach 

to assessment, resulting in more meaningful evaluations (Gammons & Inge, 2017). 

Furthermore, it has fostered a more collaborative and compassionate community of practice, 

supporting librarians in working together to reflect on and improve their instructional 

methods (Gammons & Inge, 2017). 

This study employed the UMD Libraries Information Literacy Dispositions Rubric 

to examine learners’ dispositions, knowledge practices, and developmental levels after 

completing the IL MOOC. Grounded in the ACRL Framework, the rubric supports library 

instructors in integrating its principles into their teaching, fostering a deeper understanding 

and more effective application of the framework in instructional practice (Gammons & Inge, 

2017). 
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Figure 3.9: University of Maryland (UMD) Libraries Information Literacy 

     Dispositions Rubric (Gammons & Inge, 2017) 

 

The rubric applies three levels of competency, namely developing, proficient, and 

advanced across all frames of the ACRL Framework, each representing key dimensions of 

information literacy (IL) skills and understanding. The following section presents an 

overview of students’ dispositions and knowledge practices as they relate to each of the 

ACRL Framework’s core concepts. 

(i) Authority is constructed and contextual 

This frame highlights the importance of critically evaluating information while being 

mindful of one’s own biases. Students are considered to be at the developing level of 
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information literacy (IL) competency if they show a basic understanding that evaluating 

information is an essential concept. Those at the proficient level are able to explain the 

reasoning behind assessing a source’s credibility and relevance. Students who reach the 

advanced level not only recognize the value of evaluation but also demonstrate an awareness 

of how personal biases can influence their judgment during the process. 

(ii) Information creation as a process 

The second frame focuses on aligning specific information needs with appropriate 

sources. Students at the developing level demonstrate awareness that a variety of research 

materials exist. Those at the proficient level are able to identify the type, purpose, or title of 

a resource that suits their needs. At the advanced level, students can clearly explain how a 

particular source effectively addresses their specific information needs. 

(iii) Information has value 

This frame underscores the importance of giving proper credit to the original ideas 

of others. Students at the developing level show a basic understanding of attribution 

strategies. At the proficient level, they can explain why acknowledging sources is important 

in academic and professional contexts. Those at the advanced level not only understand the 

significance of attribution but can also identify appropriate resources to support proper 

citation and ethical information use. 

(iv) Research as inquiry 

The fourth frame highlights the role of intellectual curiosity in developing thoughtful 

questions and approaching research as an open-ended journey of discovery and engagement 

with knowledge. Students at the developing level demonstrate a basic awareness of research 

as a concept. Those at the proficient level understand research as a process that involves 
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multiple steps. At the advanced level, students can articulate research as an iterative process, 

one that involves refining ideas and continually shaping or redefining the research focus 

(v) Scholarship as conversation 

Scholarship as Conversation encourages students to engage with the ongoing 

dialogue within a field of study. At the developing stage, students begin to recognize that 

multiple perspectives exist on a given topic. Those at the proficient level understand the 

value of drawing from a range of viewpoints to inform their work. At the advanced level, 

students actively emphasize the importance of incorporating diverse perspectives to enrich 

their understanding and contribute meaningfully to the scholarly conversation. 

(vi) Searching as strategic exploration 

This final frame focuses on building and refining effective research strategies. At the 

developing stage, students are beginning to understand how to adjust their search by 

narrowing or broadening the scope. Proficient students can describe specific techniques, 

such as using keywords, Boolean operators, or subject-specific thesauri. Those at the 

advanced level not only understand these strategies but also apply them purposefully to 

improve the quality and relevance of their research. 

 

3.6 Phase Three: Learner Engagement, IL Competencies, and Course Completion 

Rate 

This study adopts a quantitative approach, specifically through the use of 

correlational research. Correlational research aims to explore the relationship between 

variables, examining whether changes in one variable are associated with changes in another 

(Ghanad, 2023). In this design, researchers do not manipulate variables but instead observe 
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and analyze natural associations—for example, investigating whether there is a link between 

diet and anxiety. Unlike experimental research, which involves controlled testing and 

hypothesis verification, correlational research is descriptive in nature. It helps identify the 

strength and direction of relationships, which may be positive, negative, or show no 

correlation at all (Ghanad, 2023). 

3.6.1 Research Design 

The quantitative phase of this study aims to evaluate students’ levels of information 

literacy competency following their participation in the Information Literacy (IL) Massive 

Open Online Course (MOOC). This phase focuses on measuring how effectively the MOOC 

supports the development and enhancement of students’ information literacy skills. 

In this study, the quantitative phase is conducted through the use of an assessment 

rubric, which serves as a structured tool for evaluating students’ work and their learning 

experiences during Information Literacy (IL) sessions. As Moskal (2000) explains, rubrics 

are descriptive scoring schemes designed to guide the analysis of student performance. 

Rooted in principles of learning assessment, motivation, and constructivist theory (Oakleaf, 

2008; Oakleaf, 2009), rubrics outline key components of a task and define levels of 

achievement associated with specific outcomes (Hafner, 2009, as cited in Oakleaf, 2009). In 

this study, the rubric is used to assess students’ IL competencies in relation to real-world 

learning activities and assignments. It also serves as a valuable tool for academic librarians, 

enabling them to assess students’ skills more objectively and make informed decisions about 

the most effective methods of learning support (Oakleaf, 2007; Arter & McTighe, 2001, as 

cited in Rinto, 2013). 
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The research design for the quantitative phase was thoughtfully developed to assess 

students’ information literacy competencies through their engagement with the IL MOOC. 

Using assessment rubrics as the primary evaluation tool, this phase aims to generate 

meaningful insights into the extent to which participants developed their information literacy 

skills over the course of the MOOC. 

3.6.2 Population and Sampling Techniques 

The main objective of this phase of the study is to examine the correlation between 

learner engagement and course completion rates in the IL MOOC, as well as to explore the 

relationship between students’ information literacy (IL) competencies and their MOOC 

completion outcomes. To achieve this, participants are drawn from students currently 

enrolled in any of the 20 public universities across Malaysia. Eligible participants include 

those pursuing various levels of education, such as Diploma, Bachelor’s, Master’s, or 

Doctoral degrees, across all disciplines, with no restrictions based on field of study. 

The quantitative phase of this study focuses on evaluating the information literacy 

skill levels of participants enrolled in the Information Literacy (IL) Massive Open Online 

Course (MOOC). This section describes the target population and the sampling methods 

employed to ensure the selection of a representative and reliable group of participants for 

meaningful analysis. 

The target population for this study comprises students who are enrolled in the IL 

MOOC developed by the researcher. This group includes both undergraduate and 

postgraduate students from a wide range of academic disciplines who are actively engaging 

with the course content. 
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The researcher reached out to all 20 public university libraries in Malaysia, selecting 

these institutions based on their relevance to the study’s context, objectives, and timeline. 

This purposeful selection helped ensure that the research remained focused, manageable, 

and aligned with the overall goals of the study. 

The sampling frame for this study includes all students who were enrolled in the IL 

MOOC during the second half of 2022. Data on these participants, including their 

demographic details and course participation status were obtained through the MOOC’s 

administrative records. 

A purposive sampling technique was used to intentionally select participants who 

met specific criteria aligned with the objectives of the study. In this case, participants were 

chosen from among active students regardless of discipline or level of study who were 

currently enrolled at public universities in Malaysia. From each university, a sample was 

then drawn, resulting in a total of 300 participants for the study. 

A sample size of 300 participants was determined to ensure adequate statistical 

power for identifying meaningful patterns and relationships in information literacy skills. 

This number was derived through power analysis, targeting a 95% confidence level and a 

5% margin of error to support the reliability and validity of the findings. 

Participants were recruited through a multifaceted outreach strategy, including email 

invitations sent to university students, lecturers, and library staff; WhatsApp messages 

targeting both students and lecturers; social media announcements; and promotional posters 

shared with librarians and selected individuals via email and WhatsApp. To be eligible, 

participants had to be at least 18 years old and currently enrolled at any Malaysian public 

university, regardless of their academic field or level of study. 
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A convenience sampling method was adopted based on the accessibility of the 

university student population. While voluntary participation guided the recruitment process, 

no fixed sample size was set, as securing a sufficient number of participants for a study 

involving a Massive Open Online Course (MOOC) can be particularly challenging. Factors 

such as high attrition rates, voluntary participation, data privacy concerns, technical 

limitations, varying levels of motivation, and time constraints often impact participant 

availability. Students were selected based on their willingness and availability to take part 

in the study. Once recruited, participants were randomly assigned to either the experimental 

or control group using a computer-generated randomization sequence. 

One of the challenges faced during the study was ensuring a strong response rate 

from selected participants. To encourage participation, follow-up reminders were sent 

periodically. Another concern was the potential for sampling bias, particularly due to varying 

levels of student engagement with the MOOC.  

Participants were fully informed about the purpose of the study, their right to 

withdraw at any time, and the confidentiality of their responses. Informed consent was 

obtained prior to data collection to ensure ethical compliance. The population and sampling 

strategies for the quantitative phase were carefully planned to secure a representative sample 

of IL MOOC participants.  

3.6.3 Unit of Analysis 

In the quantitative phase of this study, the unit of analysis is the individual student 

enrolled in the Information Literacy (IL) Massive Open Online Course (MOOC). This 

section defines the unit of analysis and highlights its importance in assessing students’ 

information literacy competencies at the individual level. 
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The unit of analysis in this study is the individual student enrolled in the IL MOOC. 

Each student’s information literacy competency is assessed and analysed based on their 

performance in course assessments, including learning activities and assignments completed 

within each module. 

The individual student was selected as the unit of analysis to enable the assessment 

of information literacy competency on a per-student basis. This focus allows the study to 

generate detailed insights into how participation in the MOOC influences each learner’s skill 

development, while also identifying variations across different demographic groups. 

Data is be collected from each student via the OpenLearning platform, where 

individual profiles store participants’ activity and performance records. Students’ 

information literacy competencies will be assessed using the UMD Information Literacy 

Dispositions Rubric. In addition, performance metrics such as assignment scores and 

participation levels within the MOOC will be analyzed to provide a more comprehensive 

understanding of each student’s competency development. 

The data analysis focuses on evaluating each student’s performance in the IL MOOC 

by examining their participation in learning activities and completion of assignments to 

determine their level of information literacy competency. Descriptive statistics will be used 

to summarize overall trends and performance across the sample, while inferential statistical 

tests such as t-tests and ANOVA are employed to explore differences in competency levels 

based on demographic characteristics and course engagement metrics. 

One potential challenge in this phase is maintaining the consistency and accuracy of 

data collected from individual students. To mitigate this, a standardized assessment tool will 



139 

be used, and data validation procedures will be implemented to ensure the completeness and 

reliability of responses. 

Ethical considerations for this study include ensuring the confidentiality and 

anonymity of all student data. Informed consent is obtained from each participant prior to 

data collection, and all responses will be anonymized to safeguard their privacy throughout 

the analysis process. 

In this study, the individual student serves as the unit of analysis, allowing for a 

detailed examination of how participation in the IL MOOC impacts information literacy 

skills competency. By focusing on individual learners, the study aims to generate precise, 

evidence-based insights into the effectiveness of the MOOC in supporting the development 

of information literacy skills. 

3.6.4 Data Collection Techniques 

Quantitative research provides a range of techniques for data collection, and in this 

study, assessment rubrics are used as the primary tool. This method was chosen for its 

practical application in evaluating information literacy instruction at the program level. It 

also supports the need for a structured, evidence-based approach to assessment while 

aligning with the principles of the ACRL Framework (Gammons & Inge, 2017). 

The researcher carefully reviews each student’s responses to the learning activities 

and evaluates their performance on assignments, determining the most appropriate category 

and competency level through a consensus-based approach. The assessment, based on the 

University of Maryland Disposition Rubric (UMD Rubric), focuses on students who have 

actively engaged with the IL modules and aims to provide meaningful insights into their 

information literacy competencies, guided by the six frames of the ACRL Framework for 
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Information Literacy for Higher Education: Authority Is Constructed and Contextual, 

Information Creation as a Process, Information Has Value, Research as Inquiry, 

Scholarship as Conversation, and Searching as Strategic Exploration. In addition to 

assessing competency levels, this process also helps to evaluate the effectiveness of self-

directed learning as an instructional approach within the context of information literacy 

education. 

3.6.5 Development of Research Instrument 

The research instrument used in the quantitative phase of this study is specifically 

designed to measure students’ information literacy competency as demonstrated through 

their participation in the Information Literacy Massive Open Online Course (IL MOOC). 

This section outlines the development of the instrument, detailing the processes involved in 

its design, validation, and pilot testing to ensure its reliability and effectiveness. 

The research instrument used in this study is the University of Maryland (UMD) 

Libraries Information Literacy Dispositions Rubric, a structured tool designed to assess 

students' information literacy competency through their participation in the IL MOOC. The 

rubric features three levels of competency: Developing, Proficient, and Advanced, applied 

across all six frames of the Framework for Information Literacy for Higher Education. Each 

frame represents distinct aspects of information literacy skills and knowledge practices, 

guiding the evaluation of students’ dispositions. These frames include: Authority is 

Constructed and Contextual, Information Creation as a Process, Information Has Value, 

Research as Inquiry, Scholarship as Conversation, and Searching as Strategic Exploration. 

The constructs used in the assessment rubric were adopted from the study by 

Gammons and Inge (2017), which is grounded in the key principles of the Framework for 
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Information Literacy for Higher Education. These constructs serve as guiding dimensions 

for evaluating student competencies in information literacy. They include: Authority is 

Constructed and Contextual, which emphasizes the ability to assess the credibility of 

sources; Information Creation as a Process, which highlights an understanding of different 

formats and the purposes they serve; Information Has Value, which focuses on the ethical 

use of information and respect for intellectual property; Research as Inquiry, which reflects 

the iterative nature of research and the development of meaningful questions; Scholarship as 

Conversation, which views research as an ongoing dialogue among scholars; and Searching 

as Strategic Exploration, which refers to the ability to refine search strategies and seek 

appropriate guidance. Together, these constructs offer a comprehensive framework for 

assessing students’ information literacy development, making them especially relevant for 

research focused on instructional design and competency-based assessment. 

These constructs provide a valuable framework for interpreting student learning 

outcomes in this study, which evaluates information literacy competency among participants 

of the IL MOOC. The MOOC is designed to enhance students’ abilities to locate, evaluate, 

and use information effectively. As such, assessing whether students develop competencies 

aligned with the framework’s constructs is essential. For example, evaluating how students 

critically assess the credibility of sources (Authority is Constructed and Contextual) or how 

effectively they formulate and refine research strategies (Searching as Strategic 

Exploration) offers meaningful insights into their learning progress. Furthermore, by 

analyzing students’ engagement with course content, participation in discussions, and quiz 

performance, the study captures how their competencies evolve in relation to the 

framework's core dimensions. 
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The study by Gammons and Inge (2017) also offers a valuable methodological 

approach for assessing information literacy competency, particularly through the use of 

rubric-based evaluations and qualitative student reflections. Their research introduced the 'a-

ha moment' assessment, which encouraged students to describe their most meaningful 

learning experience. These reflections were then analysed and categorized according to the 

ACRL Framework constructs. This student-centred approach is especially relevant to the 

present study, as it aligns with the goal of examining students’ self-reported experiences and 

their engagement with the IL MOOC content.  

Additionally, by comparing competency levels across the various MOOC units, the 

study explores how students engaged with different learning activities and whether these 

patterns of engagement align with their perceived growth in information literacy skills. 

3.6.6 Research Instrument 

The research instrument used in the quantitative phase of this study is the University 

of Maryland (UMD) Libraries Information Literacy Dispositions Rubric, developed to assess 

students’ competencies in information literacy. This section outlines the design and content 

of the rubric, as well as its application in evaluating the impact of students’ participation in 

the Information Literacy (IL) Massive Open Online Course (MOOC). 

The use of the UMD disposition rubric in this study provides a structured approach 

to evaluating student performance, particularly in determining whether students demonstrate 

developing, proficient, or advanced levels of information literacy competency. This aligns 

with the study’s objective of assessing the effectiveness of a self-directed learning approach 

integrated with technology in enhancing information literacy skills. The rubric also supports 

the interpretation of variations in student engagement and competency development, 
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offering potential insights into factors that influence MOOC completion rates and learning 

behaviours. The rubric incorporates three levels of competency: Developing, Proficient, and 

Advanced, applied across the six core frames of the Framework for Information Literacy for 

Higher Education. Each level defines specific IL skills and competencies, while the six 

frames, i.e. Authority is Constructed and Contextual, Information Creation as a Process, 

Information Has Value, Research as Inquiry, Scholarship as Conversation, and Searching 

as Strategic Exploration that capture students' dispositions and knowledge practices in 

relation to key information literacy concepts. 

By incorporating ACRL constructs and student-centred assessment approaches, this 

study offers a more comprehensive evaluation of information literacy competency within a 

MOOC environment. Through the use of this framework, the study examines how 

effectively students develop IL skills through self-directed online learning, while also 

evaluating the instructional strategies employed throughout the course. This approach moves 

beyond traditional standardized testing, providing meaningful insights into how students 

engage with and apply information literacy concepts in real-world academic and personal 

contexts. 

3.6.7 Pilot Study 

A pilot study was carried out prior to the full implementation of the quantitative phase 

to evaluate the feasibility, reliability, and validity of the research design, instruments, and 

procedures. This preliminary phase aimed to identify potential challenges and refine the 

methodology to ensure a smooth and effective data collection process. The pilot involved a 

small group of students (n=8) enrolled in the Information Literacy Massive Open Online 

Course (IL MOOC), providing an opportunity for the researcher to assess the suitability and 
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effectiveness of the University of Maryland (UMD) Libraries Information Literacy 

Dispositions Rubric in measuring students' competency levels. 

The University of Maryland Disposition Rubric (UMD Rubric), adopted from a study 

by Gammons & Inge (2017), was employed during the pilot study to assess students’ 

engagement with the IL modules. Its adoption was justified by its strong alignment with the 

six frames of the ACRL Framework for Information Literacy for Higher Education and its 

established use in evaluating IL competencies. In the pilot phase, the rubric was applied to a 

small group of participants to examine its clarity, applicability, and consistency. The findings 

from this process informed minor refinements and confirmed the rubric’s suitability for use 

in the main study, thereby enhancing the validity and reliability of the assessment. 

The data collection procedures were also refined during the pilot phase to minimize 

potential technical issues and ensure a smoother implementation process. Conducting the 

pilot study allowed the researcher to enhance the reliability and validity of the quantitative 

phase, helping to ensure that the final data collection would produce meaningful and accurate 

insights into students’ information literacy competencies. 

3.6.8 Content Validity of the University of Maryland (UMD) Assessment Rubric 

Content validity refers to the degree to which a research instrument thoroughly and 

accurately captures the construct it is designed to assess. In the context of this study, 

establishing content validity is essential to ensure that the University of Maryland (UMD) 

Libraries Information Literacy Dispositions Rubric effectively measures students’ 

information literacy competencies as demonstrated through their participation in the 

Information Literacy (IL) Massive Open Online Course (MOOC). This section outlines the 

steps taken to establish the rubric’s content validity. 
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The key construct measured in this study is students’ information literacy 

competency, which encompasses their ability to identify information needs, evaluate the 

credibility of sources, and apply ethical standards in the use of information. This construct 

is central to assessing the effectiveness of the IL MOOC in fostering the development of 

these essential academic and lifelong learning skills. 

The University of Maryland (UMD) Libraries developed the Information Literacy 

Dispositions Rubric as part of a broader initiative to shift from a traditional, skills-based 

assessment model to one that emphasizes student engagement and deeper learning. 

Previously, their library instruction program relied on standardized assessments focused 

primarily on basic search functions, such as the use of Boolean operators. While effective 

for measuring technical proficiency, this approach fell short in capturing the more complex, 

reflective aspects of information literacy, such as critical thinking, source evaluation, and 

ethical information use. Recognizing these limitations, UMD librarians set out to create a 

more holistic and meaningful assessment tool, one that aligns with the ACRL Framework 

for Information Literacy for Higher Education and supports a more student-centred 

evaluation process. 

The content validity of the University of Maryland Disposition Rubric (UMD 

Rubric) is established through its alignment with the ACRL Framework for Information 

Literacy for Higher Education. Each developmental level in the rubric, from emerging to 

mastery, is explicitly mapped to the six frames of the framework: Authority is Constructed 

and Contextual, Information Creation as a Process, Information Has Value, Research as 

Inquiry, Scholarship as Conversation, and Searching as Strategic Exploration. This 

alignment ensures that the rubric accurately represents the essential constructs of information 

literacy as defined by the ACRL Framework. 
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The developmental descriptors are designed to reflect progressively advanced 

competencies within each frame, providing sufficient coverage and granularity to assess 

students’ growth in information literacy skills. When applied in the context of the 

information literacy MOOC, the rubric enables the systematic evaluation of student 

competencies by measuring the extent to which learners demonstrate dispositions and 

practices central to information literacy. This approach ensures that the assessment is both 

theoretically grounded and practically relevant for identifying varying competency levels 

among students engaging with the information literacy modules. 

The UMD Rubric demonstrates strong content validity. Its categories and 

performance levels are appropriate, representing the critical dimensions of information 

literacy as theorized in the ACRL Framework, and sufficient, offering an adequate range to 

capture learners’ actual skill development for assessing the information literacy 

competencies of students participating in the information literacy MOOC. 

3.6.9 Reliability of the University of Maryland (UMD) Assessment Rubric 

Reliability refers to the extent to which an instrument consistently produces stable 

and dependable results when measuring the same construct under similar conditions. In the 

context of this study which evaluates students’ information literacy competencies through 

their participation in the Information Literacy (IL) Massive Open Online Course (MOOC) 

ensuring high reliability is crucial for generating accurate, consistent, and reproducible 

findings. 

To ensure the reliability of the Information Literacy Dispositions Rubric in this study, 

several strategies were implemented to support consistent and stable assessment outcomes. 

Since the research focuses on evaluating students' information literacy competencies and 
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engagement within a MOOC environment, the use of a structured rubric with clearly defined 

competency levels (Developing, Proficient, and Advanced), which offers a systematic and 

standardized approach for assessing student reflections and learning outcomes. 

To ensure reliability, a norming process was implemented to maintain consistency in 

evaluating student responses. Before coding, norming sessions were conducted in which 

sample responses were reviewed and interpretations of the rubric criteria were examined. 

Through this collaborative process, ambiguities in the rubric descriptors were clarified, and 

consensus was established on the application of specific indicators of the University of 

Maryland Disposition Rubric (UMD Rubric). As a result, the rubric was applied consistently 

and accurately, reducing subjective bias and supporting reliable classification of student 

responses across evaluators. 

Furthermore, the structured rubric used in this study is adapted from the University 

of Maryland (UMD) model, ensuring alignment with the ACRL Framework for Information 

Literacy for Higher Education. To further enhance reliability, example responses were 

developed for each rubric category, providing clear reference points to guide the researcher 

in making consistent and objective evaluations throughout the assessment process. 

To maintain the reliability of the instrument throughout the data collection process, 

an iterative refinement approach was adopted. Student responses were regularly reviewed to 

assess whether any adjustments to the rubric were needed to enhance accuracy and ensure 

continued alignment with the study’s objectives. This ongoing evaluation allowed the rubric 

to remain responsive and adaptable to the dynamics of the MOOC learning environment. 

Additionally, standardized digital data collection methods were adopted to improve 

the accuracy and organization of responses. Building on UMD’s transition from Twitter-

based reflections to more structured survey formats, this study collected data on students’ 
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information literacy competencies through their responses to learning activities and 

performance on assignments within the IL MOOC. This approach helped minimize 

inconsistencies that might arise from varied data collection methods, ensuring a more 

reliable assessment of students’ skill development. 

By incorporating these reliability measures, the study ensures that the evaluation of 

students’ engagement and information literacy competency within the MOOC is consistent, 

accurate, and methodologically sound. These practices align with established standards in 

information literacy assessment, thereby enhancing the overall credibility and 

trustworthiness of the study’s findings. 

3.6.10 Data Collection Procedures 

The data collection procedures for this quantitative study were carefully designed to 

assess students’ information literacy competencies as demonstrated through their 

participation in the Information Literacy (IL) Massive Open Online Course (MOOC). These 

procedures were structured to ensure the systematic and reliable collection of data, enabling 

a meaningful evaluation of the MOOC’s impact on students’ skill development. 

The primary data collection instrument used in this study is the Information Literacy 

Dispositions Rubric, a structured assessment tool designed to evaluate students’ information 

literacy competencies and engagement within a MOOC environment. The rubric classifies 

student responses into three levels of competency: Developing, Proficient, and Advanced, 

in alignment with the ACRL Framework for Information Literacy for Higher Education. 

Adapted from the University of Maryland (UMD) model, the rubric was validated through 

a pilot study, norming sessions, and iterative refinement to ensure consistency, reliability, 

and accuracy in the assessment process. 
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A purposive sampling technique was employed to deliberately select participants 

based on specific criteria aligned with the study’s objectives. The study targeted active 

students from a range of disciplines and education levels who were currently enrolled in 

public universities across Malaysia. To enhance representativeness, a convenience selection 

was then carried out within each institution, with the goal of reaching a total sample size of 

300 participants. 

During the information literacy (IL) competency assessment phase, a structured data 

collection process was implemented to evaluate students’ IL skills following their 

completion of the IL MOOC. The primary evaluation tool used was the Information Literacy 

Dispositions Rubric, which was adapted from the University of Maryland (UMD) model and 

aligned with the ACRL Framework for Information Literacy for Higher Education. 

To ensure consistency and accuracy in the assessment process, students’ responses 

to learning activities and their performance on assignments within the IL MOOC were used 

to evaluate their information literacy competency. This approach minimized potential 

discrepancies that could arise from using varied data collection methods. The collected data 

were analyzed using a structured rubric, which categorized students’ competencies into three 

levels: Developing, Proficient, and Advanced. 

Prior to the assessment, a norming process was carried out by the researcher to 

establish a consistent understanding of the rubric criteria. This step was crucial in 

minimizing subjective bias and ensuring uniform evaluation of students’ information literacy 

competencies. In addition, an iterative refinement approach was adopted, whereby responses 

to learning activities and performance on assignments were periodically reviewed to 

determine whether adjustments to the rubric were necessary to better align with the study’s 

objectives. These measures helped ensure that the data collection process during the 
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competency assessment phase was reliable, valid, and methodologically sound, providing a 

strong foundation for evaluating students’ engagement with information literacy concepts in 

a self-directed online learning environment. 

The data collection process began after the completion of the IL MOOC, running 

from July to December 2022, to ensure that participants had fully engaged with the course 

content before being assessed. A structured timeline was established to allow students 

sufficient time to reflect on their learning experiences. During this period, regular reminders 

and updates were provided to encourage participation and to address any technical or 

procedural issues that arose, ensuring a smooth and responsive data collection process. 

The data collection process was thoughtfully designed to ensure a structured and 

reliable evaluation of students’ information literacy competencies following their 

completion of the IL MOOC. A standardized rubric, aligned with the ACRL Framework, 

was applied using rigorous assessment methods to maintain consistency and accuracy in 

tracking students’ learning progress. Throughout the study, ethical standards were strictly 

observed to uphold transparency and integrity, ensuring that the findings offer meaningful 

and well-founded insights into the MOOC’s impact on the development of students’ 

information literacy skills. 

3.6.11 Data Analysis Approach 

The data analysis approach in this study is designed to evaluate students’ levels of 

information literacy competency based on their participation in the Information Literacy (IL) 

Massive Open Online Course (MOOC). Statistical techniques were employed to assess the 

effectiveness of the MOOC and to identify meaningful patterns and relationships within the 

data. 
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Data preparation for this study involves several essential steps, including cleaning, 

coding, and organizing the dataset. Raw data collected using the UMD Libraries 

Dispositions Rubric will first be reviewed for completeness and accuracy. Any incomplete 

or invalid responses will be excluded from the analysis. Once verified, the data were 

systematically coded and entered into a statistical software package (IBM SPSS Statistics) 

to facilitate further analysis. 

Descriptive statistics will be used to summarize and describe the basic characteristics 

of the dataset, including measures of central tendency (mean, median) and dispersion 

(standard deviation, range) for key variables. These statistics will provide an overview of 

students’ responses to learning activities and their performance on learning assessments 

(assignments) within the IL MOOC, helping to identify patterns and potential relationships 

between variables. In addition, inferential statistical methods will be applied to draw 

conclusions about the effectiveness of the IL MOOC in enhancing students’ information 

literacy skills. 

The specific analysis for this study is regression analysis. Regression analysis 

explores the relationships between factors such as the total time spent accessing IL MOOC 

and students’ learning engagement, and their influence on changes in information literacy 

competency. These analyses aim to identify key predictors of successful outcomes within 

the IL MOOC. To ensure the reliability and validity of the data analysis, several quality 

control measures will be implemented, including consistency checks and cross-validation. 

Consistency checks will verify that results are stable and reproducible across different 

subsets of the data, while cross-validation techniques will confirm the robustness of the 

statistical models, ensuring they generalize effectively to the broader population. 
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The results of the statistical analyses were be interpreted in relation to the research 

questions, specifically focusing on the impact of the IL MOOC on students’ information 

literacy skills. Significant findings will be discussed in the context of the study’s objectives, 

and any emerging patterns or trends will be examined to better understand their implications 

for information literacy instruction and curriculum design. 

Data analysis were carried out using IBM SPSS Statistics, a software well-suited for 

performing robust statistical analyses and handling the complex computations required for 

this study. 

Results will be presented using tables, charts, and graphs to visually highlight key 

findings. Detailed statistical outputs were accompanied by interpretive summaries to ensure 

clarity and accessibility. The findings will be discussed in relation to existing literature and 

relevant theoretical frameworks, providing deeper insight into their significance within the 

context of information literacy education. 

The data analysis approach is carefully structured to rigorously assess the impact of 

the IL MOOC on students’ information literacy competencies. By applying a range of 

statistical techniques, the analysis aims to offer a comprehensive evaluation of the MOOC’s 

effectiveness and generate meaningful insights that can inform future practices and research 

in the field of information literacy education. 

3.7 Chapter Summary 

This chapter outlines the research methodology employed in the study, which adopts 

an exploratory sequential mixed-methods design that integrates both qualitative and 

quantitative approaches. The first phase involves interviews with academic librarians from 

20 Malaysian public universities to explore how they apply the TPACK model and the 
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ACRL Framework in their Information Literacy (IL) teaching practices. Insights from these 

interviews informed the design and development of an IL MOOC, ensuring it is responsive 

to students' learning needs and grounded in practical instructional experience. 

In the subsequent phase, the study assesses how effectively students developed 

information literacy competencies after completing the MOOC, using the University of 

Maryland’s Information Literacy Dispositions Rubric as the primary evaluation tool. Data 

from 300 student participants were analysed using both descriptive and inferential statistical 

methods to examine their levels of engagement, course completion rates, and overall skill 

development. 

This chapter also details the design and validation of the research instruments, the pilot 

testing conducted for both qualitative and quantitative phases, and the ethical considerations 

observed throughout the study. It further outlines the procedures for data collection and 

analysis, providing a comprehensive view of how information literacy instruction was 

examined and assessed within a technology-enhanced learning environment. 
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CHAPTER 4  
 

 

INTRODUCTION 

4.1 Introduction 

This chapter presents the results of the data analysis, organized into two phases: 

Phase One highlights the qualitative findings, while Phase Two focuses on the quantitative 

results. Phase One explores the outcomes of interviews conducted with academic librarians 

from Malaysian public universities, aiming to investigate current practices in teaching 

Information Literacy (IL) and their understanding of the Technological Pedagogical Content 

Knowledge (TPACK) framework and the Association of College and Research Libraries 

(ACRL) Framework for Information Literacy for Higher Education. The insights gathered 

in this phase underscore the need for a new approach to IL instruction—one that integrates 

theoretical frameworks to better support university students in developing essential 

information literacy skills. Phase Two presents the quantitative findings of the study, 

detailing the development of the Information Literacy MOOC, patterns of student 

participation, and the assessment of students’ information literacy competency levels. This 

phase involved students from various educational levels enrolled in public universities across 

Malaysia. The analysis includes descriptive statistics and correlation analysis to examine 

learner engagement, regression analysis and t-tests to explore learning motivation, and a chi-

square test to assess course completion rates. Collectively, these findings offer a 

comprehensive view of students’ learning experiences and outcomes throughout their 

participation in the Information Literacy MOOC. 
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4.2 Perspectives of Academic Librarians 

In the initial phase of the study, qualitative data were analysed to uncover key 

findings drawn from the perspectives of academic librarians. This section presents those 

findings, which reflect current practices and theoretical understandings related to 

Information Literacy (IL) instruction. The data were gathered through semi-structured 

interviews with academic librarians actively involved in teaching IL at public universities in 

Malaysia. These interviews explored general practices in IL instruction, as well as 

participants' awareness of Technological Knowledge (TK), Pedagogical Knowledge (PK), 

and Content Knowledge (CK), along with their familiarity with the core components of the 

ACRL Framework for Information Literacy for Higher Education. These components 

include Authority is Constructed and Contextual, Information Creation as a Process, 

Information Has Value, Research as Inquiry, Scholarship as Conversation, and Searching 

as Strategic Exploration. In this study, participants, referred to as informants were selected 

for their ability to provide meaningful, experience-based responses that reflect their 

instructional practices and contextual realities. 

While many academic librarians involved in teaching Information Literacy (IL) at 

Malaysian public universities were identified, only eight consented to participate in the 

study. The limited response was primarily due to a lack of replies to both the initial invitation 

and subsequent follow-up emails. The eight librarians who agreed to take part are referred 

to as AL1 through AL8 for confidentiality purposes. These participants were selected based 

on their voluntary response to the interview invitations and are academic librarians actively 

engaged in delivering IL instruction at their respective institutions. 
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All interviews with participating librarians were conducted via the Zoom online 

platform. Each of the eight librarians has experience teaching Information Literacy (IL) as 

part of their professional responsibilities. They share similar academic backgrounds, having 

pursued degrees in fields such as Information Science, Information Management, and 

Library and Information Science. Among the participants, one holds a doctorate, another is 

pursuing a PhD, four have earned master’s degrees, and the remaining two hold bachelor’s 

degrees. Table 4.1 provides an overview of the professional and academic backgrounds of 

the librarians involved in this study. 

Table 4.1: Professional Background of Participants 

Label Title Gender Year of 

Service 

Name of 

Library 

 

Name of 

University 

Current Position 

AL1 Mr. Male 11-15 years LIB1 

 

UNI1 

 

Senior Librarian 

AL2 Dr. Female More than 20 

years 

LIB2 UNI2 

 

Assistant Chief 

Librarian 

AL3 Ms. Female 11-15 years LIB3 

 

UNI3 Senior Librarian 

AL4 Ms. Female 16-20 years LIB4 UNI4 

 

Senior Librarian 

AL5 Ms. Female 11-15 years LIB5 

 

UNI5 Senior Librarian 

AL6 Ms. Female 16-20 years LIB6 

 

UNI6 Senior Librarian 

AL7 Dr. Female 11-15 years LIB7 

 

UNI7 

 

Senior Librarian 

AL8 Ms. Female 16-20 years LIB8 

 

UNI8 Senior Librarian 
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Label Programme 

(qualification)/ 

Universities 

Graduated From 

Specific Area of 

Expertise 

Most 

Current 

Research in 

Related 

Field 

Job 

Responsibilities 

AL1 1. Bachelor of 

Information 

Systems 

Management/ 

MARA University 

of Technology, 

Malaysia 

2. Diploma in 

Information Studies/ 

MARA University 

of Technology, 

Malaysia 

 

1. User 

Education 

Services 

2. Library User 

Services 

None 1. Head of User 

Education Unit 

2. Information 

Literacy 

3. Interlibrary 

Loan 

 

AL2 1. Doctor of 

Information 

Science/ Robert 

Gordon University, 

United Kingdom 

2. M.A. Information 

and Library 

Management/ 

Loughborough 

University, United 

Kingdom 

3. Bachelor of Library 

Science/ The 

University of 

Indonesia, 

Indonesia 

Academic 

Library 

Management and 

Strategy 

 

None Head of User 

Education Unit 

AL3 1. Master of Science in 

Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

2. Bachelor of Library 

and Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

3. Diploma in 

Information 

1. Information 

Literacy 

2. Library 

Management 

None Planning and 

implementing User 

Education services 

activities, 

reference services, 

consultation, and 

information 

research required 

by library users 
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Management/ 

MARA University 

of Technology, 

Malaysia 

 

AL4 Master of Library and 

Information Science/ 

International Islamic 

University Malaysia, 

Malaysia 

 

1. Information 

Literacy 

2. Repository 

None 1. Information 

Services 

2. Coordinator for 

Information 

Literacy 

Programme 

 

AL5 1. BSc. Information 

Studies (Library & 

Information 

Management)/ 

MARA University 

of Technology, 

Malaysia 

2. Diploma in 

Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

 

1. Acquisition 

2. Reference 

Services 

3. Information 

Literacy 

None Responsible for 

managing the 

reference services, 

library promotion, 

and programme 

 

 

AL6 1. Master of Library 

and Information 

Science/ 

International 

Islamic University 

Malaysia, Malaysia 

2. Bachelor of Science 

of Revelation & 

Islamic Heritage/ 

International 

Islamic University 

Malaysia, Malaysia 

 

1. Item 

Cataloguing 

2. Information 

Consultation 

None The main 

responsibility is to 

provide advice and 

consultation 

services related to 

resources and 

information search 

to university 

students and to 

teach Information 

Literacy 

programme 

AL7 1. Doctor of 

Philosophy in 

Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

1. Knowledge 

Management 

(KM) 

2. Information 

Literacy 

3. Research 

Support 

Services 

Reaching 

the End-

Users and 

the 

Continuity 

of Academic 

Library 

Services 

Planning, 

preparing, 

managing, 

implementing, and 

monitoring: 

i. Reference and 

Consultation 

Services 
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2. Master of Science in 

Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

3. Bachelor of Science 

(Hons.) in 

Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

 

4. Bibliometric 

Analysis 

5. Authentic 

Personal 

Branding 

6. Corporate 

Social 

Responsibility 

(CSR) 

 

during 

COVID-19 

Pandemic: 

The 

experience 

of UNI7 

library 

ii. Document 

Supply Services 

(article) 

iii. User Education 

Services 

 

AL8 1. Master of Science in 

Information 

Management/ 

MARA University 

of Technology, 

Malaysia 

2. Bachelor of Science 

in Information 

Studies (Library and 

Information 

Management)/ 

MARA University 

of Technology, 

Malaysia 

 

1. Information 

Literacy 

2. Cataloguing  

3. Circulation  

None 1. Managing the 

Services 

Department 

2. Handling 

Information 

Literacy 

3. Providing 

information 

services such as 

interlibrary loan 

 

Table 4.1 continued 

 

The following section presents the findings from individual interviews, highlighting 

each academic librarian’s current practices in teaching information literacy, along with their 

theoretical knowledge and understanding of the components within the TPACK framework 

and the ACRL Framework for Information Literacy for Higher Education. 

The analysis of the collected data followed several key phases, beginning with the 

researcher's familiarization with the interview content. All interviews were transcribed 

verbatim by the researcher, accompanied by observational notes recorded during each 

session. These materials were documented using Microsoft Word. Subsequently, the data 
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were organized and coded, using a systematic coding method that was also shared with the 

participants to ensure transparency and clarity. 

Following the initial familiarization with the data, the researcher developed 

preliminary codes based on recurring themes that emerged during early observations. The 

first interview was closely examined, and prominent themes identified at this stage served 

as a foundational guide for coding subsequent interviews. This approach allowed the 

researcher to organize and refine the data systematically, using emerging patterns from the 

academic librarians’ responses to inform the ongoing coding process. 

 

4.2.1 Interview with Academic Librarians 

Interviews were conducted with in-service academic librarians working at public 

university libraries across Malaysia. A total of eight participants were interviewed virtually 

via the Zoom platform, with sessions scheduled on different dates and at times most 

convenient for each respondent. The interviews were structured around several key 

constructs: (i) participants’ current practices in Information Literacy (IL) instruction, (ii) 

their level of technological proficiency, (iii) pedagogical expertise, (iv) content knowledge, 

and (v) their understanding of the ACRL Framework for Information Literacy for Higher 

Education. Additional questions explored participants’ perspectives on IL teaching 

strategies, the potential value of integrating theoretical frameworks to enhance instructional 

effectiveness, and their recommendations for updating current IL modules to better align 

with students’ learning needs and contemporary educational contexts. 

The analysis process followed the six phases of thematic analysis outlined by Braun 

and Clarke (2006): (i) familiarizing oneself with the data, (ii) generating initial codes, (iii) 
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searching for themes, (iv) reviewing themes, (v) defining and naming themes, and (vi) 

producing the final report. Thematic analysis, when approached from an essentialist or realist 

perspective, seeks to capture and reflect the experiences, meanings, and realities conveyed 

by participants. This method allows for a rich, detailed, and nuanced interpretation of the 

themes and patterns that emerge from qualitative data (Yevelson-Shorsher & Bronstein, 

2018). 

During this phase, several key aspects of the inquiry were explored. First, the current 

Information Literacy (IL) teaching practices of academic librarians were examined to gain 

insight into how they deliver IL instruction to university students. This investigation helped 

the researcher assess whether and to what extent theoretical components are integrated into 

existing teaching approaches. At this stage, the focus was on addressing the study’s first 

research question: To what extent does the current IL teaching approach incorporate 

theoretical elements? To explore this, the researcher asked participants about how their IL 

modules were developed, their familiarity with relevant instructional frameworks, and the 

depth of their understanding of these frameworks. Secondly, participants were asked about 

their awareness of the three core dimensions of the TPACK Framework: Technological 

Knowledge, Pedagogical Knowledge, and Content Knowledge. This part of the inquiry 

aimed to assess the extent to which these elements are recognized and integrated into their 

current IL teaching practices. The objective was to determine whether a strong understanding 

of these dimensions enables academic librarians to adopt more effective instructional 

strategies and enhance students’ learning experiences. To evaluate this, the researcher 

explored participants’ perceptions of their need to improve technological competence, 

particularly in relation to the use of digital tools in IL instruction. Further questions focused 

on the librarians’ approaches to implementing best practices in IL delivery and how they 
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assess student learning outcomes to ensure teaching effectiveness. The relevance and 

currency of existing IL module content were also examined, including whether updates were 

considered necessary to meet evolving student needs. These areas of inquiry directly address 

the study’s second research question: How are the components of the TPACK Framework 

understood and applied by academic librarians in the context of teaching Information 

Literacy?. The third phase of the analysis focused on addressing the study’s third research 

question, which explored the extent to which participants incorporate elements of the ACRL 

Framework for Information Literacy for Higher Education into their instructional practices 

to support the development of information-literate students. 

The analytic process began with familiarization with the interview data. All sessions, 

conducted via the Zoom platform with eight participants, were recorded and manually 

transcribed by the researcher. The process started with verbatim transcription and was later 

refined into intelligent verbatim form. Any segments spoken in other languages or dialects 

were translated into English using simultaneous translation. The final transcriptions were 

documented using Microsoft Word. In addition to the transcripts, the researcher incorporated 

observational notes taken during the interviews, which provided valuable context and 

supported the development of initial codes. These early codes were largely consistent across 

participants, reflecting common perspectives, practices, and reflections shared by the 

academic librarians regarding their experiences and challenges in teaching information 

literacy to university students. 

4.2.2 Qualitative Data Analysis (Interview data) 

The qualitative analysis of interviews with academic librarians revealed distinct yet 

interconnected dimensions of information literacy (IL) instructional practices, each aligned 
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with the study’s research objectives and guiding frameworks. For Objective 1 (RQ1), the 

findings highlighted how theoretical foundations underpin IL instruction, as evidenced 

through tailored approaches to diverse student groups, the integration of ethics and holistic 

development, the application of pedagogical strategies, and librarians’ commitment to 

continuous professional growth. These practices illustrate the influence of constructivist, 

active learning, and lifelong learning theories. For Objective 2 (RQ2), the analysis 

demonstrated librarians’ application of the Technological Pedagogical Content Knowledge 

(TPACK) framework in practice, with themes emphasising technology integration, varied 

pedagogical methods, content-specific expertise, and responsiveness to student feedback. 

Their instructional practices reveal a pragmatic yet evolving engagement with the 

interrelationship of technological, pedagogical, and content knowledge in IL delivery. For 

Objective 3 (RQ3), the findings showed varying levels of understanding and application of 

the ACRL Framework for Information Literacy for Higher Education, reflected in the use of 

structured literacy modules, emphasis on research and ethical information practices, 

interactive engagement, outcome-based evaluation, and contextualised instruction. 

Collectively, these results underscore that while librarians’ theoretical awareness of IL 

frameworks may differ in depth, their practices consistently demonstrate efforts to embed 

foundational principles into teaching, thereby supporting the development of information-

literate students across diverse academic contexts. 

Figure 4.1 presents a visualisation of the key themes that emerged from the 

qualitative data on information literacy (IL) instruction. Each bubble in the figure represents 

a theme, while the size of the bubble reflects the relative frequency or emphasis placed on 

that theme across participants’ responses. Themes are grouped in close proximity to indicate 
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conceptual or practical relationships, enabling a clearer understanding of how ideas are 

clustered within the data. 

The figure highlights a wide range of topics, including the design and content of IL 

modules, teaching methods and strategies, the role of technology tools in IL instruction, and 

librarians’ understanding of the ACRL Framework. For instance, larger clusters such as IL 

Module Content, Teaching Preparation, Tech Tools Usage, and ACRL Framework 

(suitability and familiarity) indicate that these areas were recurrently discussed by 

participants, suggesting their centrality to current IL teaching practices. Smaller or more 

peripheral bubbles, such as Exclusivity & Community Engagement and Other Tech Tools 

(Suggestions), represent themes that were mentioned less frequently but still provide 

important insights into niche or emerging concerns. 

By visualising the themes in this way, the figure not only illustrates the diversity of 

perspectives captured in the interviews but also shows how different aspects of IL instruction 

intersect. For example, how technological tools are tied to pedagogical approaches, or how 

module design connects with framework implementation. This representation makes it 

possible to identify both dominant trends and less prominent but meaningful issues in 

librarians’ IL practices, thereby supporting a more holistic interpretation of the findings. 
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Figure 4.1: Visualising Key Themes in IL instruction 

 

Figure 4.2 visualises the key themes that emerged from the qualitative analysis of 

librarians’ perspectives on information literacy (IL) instruction. Each bubble represents a 

distinct theme, with size indicating its relative prominence in the dataset and placement 

reflecting conceptual or practical connections with other themes. The themes highlight 

several critical areas of focus in IL instruction. Central issues include the basics of IL 

teaching, librarians’ understanding and engagement with the ACRL Framework for 

Information Literacy for Higher Education, and the use of technological tools for online 

teaching. These themes suggest that both foundational IL concepts and framework-based 

practices remain at the core of instructional activities. Other themes point to pedagogical 

concerns, such as teaching methods, communication strategies, personalised and adaptive 

approaches to enhance student engagement, and effective planning and time management. 

These highlight how librarians navigate classroom realities while attempting to apply 

pedagogical best practices. 
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The figure also reveals structural and institutional challenges, including resource 

constraints in librarian training and professional development, the need for continuous 

updates to maintain content relevance, and collaborative module development. These 

underscore the importance of sustained institutional support and collaboration in ensuring 

effective IL instruction. 

Finally, themes related to evaluation and improvement, such as assessing the impact 

of IL instruction, optimising strategies and environments, and emphasising knowledge 

sharing, point to librarians’ commitment to reflective practice and continuous enhancement 

of teaching effectiveness. 

By mapping these themes visually, Figure 3.3 demonstrates the multidimensional 

nature of IL instruction, showing how librarians balance framework adoption, pedagogical 

innovation, technological integration, and institutional constraints to deliver effective IL 

teaching. 

 

Figure 4.2: Key Themes in IL Instruction 
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1) Examining the extent of theoretical integration in IL instruction (RQ1) 

The analysis of librarian interviews for Research Question 1 (RQ1) revealed that 

theoretical underpinnings were evident across several dimensions of information literacy 

(IL) instructional practices. Research Question 1 (RQ1) emphasizes the theoretical 

foundations of information literacy instruction, which are reflected through practices such 

as tailoring instruction to learners’ needs, embedding ethical considerations, applying 

pedagogical strategies, and promoting continuous learning. Four main themes emerged: 

Theme 1: Tailored teaching approaches & student categorisation 

First, librarians demonstrated tailored teaching approaches and student 

categorisation, reflecting constructivist principles of scaffolding by differentiating modules 

for new undergraduates, PSM students, and postgraduates. This tailoring aligned instruction 

with learners’ prior knowledge and academic levels, as highlighted by one participant who 

explained,  

“It is divided into three categories: new students, PSM students, and senior students… 

postgraduate students who focus more on Research Methodology” (AL1). Another noted, 

“We tailor our teaching approach based on the suitability for our target audience… we focus 

solely on the current level of understanding and knowledge of the students” (AL1).  

Theme 2: Holistic support & integration of ethics and values 

Some librarians incorporated holistic support and values into IL sessions by 

embedding ethics, integrity, and resilience, thereby moving beyond technical competencies 

toward the affective and moral dimensions of learning. This integration reflects broader 

educational theories emphasising holistic development, as illustrated by one librarian’s 

statement:  
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“Integrating aspects of ethics, student integrity, and core values would be advantageous… 

the library could support this initiative by offering resources and techniques to improve 

mental, physical, and spiritual resilience” (AL1).  

Theme 3: Pedagogical training & best practices 

Participants emphasised pedagogical training and best practices, stressing the value 

of interactive delivery and two-way learning approaches that draw on constructivist and 

active learning theories. One participant highlighted,  

“In my view, it's crucial to undergo training initially, especially in pedagogical methods… 

to ensure that even those interested in attending our classes find them enjoyable” (AL5), 

while another noted, “Implementing two-way learning promotes student engagement, while 

integrating both technological and conventional methods fosters creativity in information 

retrieval” (AL8).  

Theme 4: Continuous learning and professional development 

Continuous learning and professional development emerged as a theme, with 

librarians actively engaging in self-study, seminars, and benchmarking activities that reflect 

lifelong learning theory. Their reflective practices highlight the evolving nature of IL 

instruction, as expressed in comments such as,  

“We do some readings, we conduct research, personal research… we also joined 

conferences and seminars organised by others” (AL1) and “I regularly attend training 

sessions hosted by publishers… I acquire new knowledge and strategies that I can implement 

in my own sessions” (AL2).  
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Collectively, these findings suggest that while IL instruction is often practical in 

focus, it incorporates a theoretical grounding through constructivist approaches, holistic 

learner development, pedagogical strategies, and principles of lifelong learning. 

2) Exploring librarians’ use of the TPACK Framework for IL instruction (RQ2) 

The analysis of interviews addressing Research Question 2 (RQ2) revealed that 

academic librarians demonstrate a varied yet practical understanding of the Technological 

Pedagogical Content Knowledge (TPACK) framework, which is evident in their integration 

of technological tools, pedagogical methods, and subject-specific knowledge in information 

literacy (IL) instruction. Research Question 2 (RQ2) focuses on the Technological 

Pedagogical Content Knowledge (TPACK) framework, which is addressed through the 

integration of technology, pedagogical strategies, and information literacy content 

knowledge in teaching practices. Four major themes were identified:  

Theme 1: Integration of technology for quality delivery 

The integration of technology for quality delivery reflects librarians’ Technological 

Knowledge (TK). They employed digital tools such as PowerPoint, Canva, Kahoot, Quizziz, 

and MOOC platforms, alongside synchronous applications like Zoom and WebEx, and even 

social media platforms such as TikTok, to enrich delivery and foster engagement. As one 

participant explained,  

“We use PowerPoint, Canva, videos, and the library website… adding elements like 

cartoons and videos helps attract students” (AL8). Another highlighted the value of blended 

learning through technology: “Essentially, implementing a flipped classroom model would 

represent an ideal approach, incorporating blended learning by combining technology with 

face-to-face interaction” (AL7). 
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Theme 2: Instructional methods and variation in approaches 

The pedagogical dimension (PK) was reflected in the diversity of instructional 

methods employed. Beyond traditional lectures, librarians adopted facilitation roles, 

encouraged collaborative learning, and introduced hands-on activities. The incorporation of 

flipped classroom models demonstrated their awareness of learner-centred strategies that 

promote active engagement. One participant noted,  

“Primarily, we utilize facilitation to support students, providing both instructional guidance 

and hands-on classes… collaboration is integral” (AL2), while another observed,  

“Collaborative learning, lectures, and librarians serving as facilitators… some educators 

are comfortable with continuous questioning during teaching sessions, while others simply 

deliver content” (AL5). 

Theme 3: Content knowledge in IL modules 

Librarians demonstrated Content Knowledge (CK) by focusing on advanced IL skills 

and tools that directly meet students’ academic and research needs. Modules addressed 

database searching, reference management (e.g., EndNote, Mendeley), plagiarism detection 

systems (e.g., Turnitin), and thesis formatting, highlighting their expertise in aligning IL 

content with disciplinary and postgraduate requirements. This was emphasised by one 

participant:  

“Postgraduate students typically aren't interested in basic modules like the OPAC module; 

they are more interested in online databases, Mendeley, and Turnitin” (AL5). Another 

explained, “For example, when demonstrating how to search for materials… we always 

engage in hands-on activities, including using the Boolean operator technique” (AL1). 
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Theme 4: Feedback and student engagement 

The integration of Technological and Pedagogical Knowledge (TK and PK) was 

evident in how librarians engaged students and adapted instruction based on feedback. They 

employed interactive tools, facilitated Q&A sessions, and adjusted their pace in response to 

learners’ needs. Such practices demonstrated an ability to integrate technology with 

pedagogy to sustain student engagement and continuously improve instruction. As one 

librarian highlighted,  

“From the technical aspect, we also need responses from students regarding their usage of 

the tools” (AL3), while another reflected, “If there's a mention of time constraints during 

previous sessions… we make efforts to decelerate the pace to ensure everyone can follow 

along” (AL7). 

Overall, the findings suggest that while librarians’ theoretical awareness of the 

TPACK framework may differ in depth, their instructional practices demonstrate an active 

and practical application of its components. Their Technological Knowledge is evident in 

the use of diverse tools, their Pedagogical Knowledge is reflected in varied and interactive 

teaching strategies, and their Content Knowledge is grounded in IL competencies. 

Importantly, the integration of feedback mechanisms highlights their growing ability to 

combine these domains in practice, thereby strengthening the quality and relevance of IL 

instruction. 

3) Exploring librarians’ use of the ACRL Framework to develop information-

literate students (RQ3) 

The analysis of interviews for Research Question 3 (RQ3) revealed that academic 

librarians demonstrate varied levels of understanding and application of the ACRL 
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Framework for Information Literacy for Higher Education. Their practices indicate efforts 

to incorporate the six frames through structured module design, skill-focused teaching, 

student engagement strategies, and assessment mechanisms. Research Question 3 (RQ3) 

focuses on the ACRL Framework for Information Literacy for Higher Education, which is 

addressed through the use of structured modules, the teaching of information literacy skills, 

interactive student engagement, and assessment practices. Five key themes were identified: 

Theme 1: Structured literacy modules aligned with learning outcomes 

Structured literacy modules aligned with learning outcomes were emphasised, 

reflecting intentional scaffolding of instruction and alignment with course syllabi. This 

outcome-based approach illustrates librarians’ awareness of the need for systematic and 

purposeful module design, as highlighted by one participant:  

“Our module serves as the foundation for our teaching approach… within this module, we 

have defined the learning outcomes we aim to accomplish and the necessary content 

required” (AL7). Another reinforced this view, stating, “Librarians ought to provide 

literacy modules that cater to students' needs and are structured in an organized manner” 

(AL8). 

Theme 2: Focus on information search strategies, evaluation, and ethical use 

A strong focus on information search strategies, evaluation, and ethical use emerged 

as a key area of practice. Librarians provided hands-on instruction in Boolean operators, 

database searching, plagiarism detection systems such as Turnitin, and citation management 

tools including Mendeley and EndNote. These practices align with the frames Searching as 

Strategic Exploration and Information Has Value, underscoring attention to both the 

technical and ethical aspects of information use. For example, one librarian explained, 
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“When demonstrating how to search… we always engage in hands-on activities, including 

using Boolean operators” (AL1). Similarly, another stressed the role of delivery methods, 

remarking, “The utilization of technology is one aspect, while language proficiency is 

another… interactive presentations are essentials for each module” (AL6). 

Theme 3: Two-way learning and student engagement 

Librarians adopted two-way learning and student engagement approaches that 

promoted inquiry-based and collaborative participation. By encouraging students to share 

their research topics, participate in peer discussions, and engage with quizzes, librarians 

illustrated practices aligned with the frames Research as Inquiry and Scholarship as 

Conversation. As one participant noted,  

“Two-way learning promotes student engagement… integrating technological and 

conventional methods fosters creativity” (AL8). Another added, “We typically ask 

participants to share the topic they are researching and the keywords they are using… then 

together we search for materials using those keywords” (AL3). 

Theme 4: Outcome evaluation and student feedback 

Assessment and feedback were recognised as integral to evaluating student learning 

outcomes. Librarians used surveys, key performance indicators (KPIs), and evaluation forms 

to measure the effectiveness of IL instruction and identify areas for improvement. These 

reflective practices resonate with the ACRL’s emphasis on outcome evaluation. For instance, 

one librarian reported,  

“According to the feedback we've received, we have consistently exceeded their 

expectations. Overall, students seem satisfied with our classes” (AL2), while another 
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explained, “Currently, our guidance mainly relies on the evaluation process conducted after 

each literacy class… all the feedback received has been positive” (AL5). 

Theme 5: Experience sharing and contextualization 

Librarians demonstrated experience sharing and contextualisation in their teaching, 

tailoring instruction to different faculties, levels of study, and student backgrounds. This 

reflects application of the frame Authority is Constructed and Contextual, as librarians 

adapted their instruction to diverse learning needs and academic contexts. One participant 

highlighted this approach by stating,  

“I consider it essential for us to comprehend the students' needs and their learning objectives 

during our sessions” (AL3), while another observed, “It varies significantly, depending on 

the faculty, academic level, and whether the student is local or international… By knowing 

our audience well, we can make our classes lively and engaging” (AL2). 

In summary, while librarians did not always explicitly reference the ACRL 

Framework, their practices demonstrated applied engagement with its principles. The 

incorporation of structured modules, practical IL skills, interactive methods, outcome-based 

evaluations, and contextual adaptations indicates that the six frames are embedded, to 

varying extents, within their teaching. These findings suggest that although theoretical 

familiarity with the ACRL Framework differs among librarians, their instructional strategies 

actively apply its elements to support the development of information-literate students. 

4.3 Quantitative Data Analysis (IL MOOC participation) 

The second phase of the study involved the analysis of quantitative data, organized 

into three main sections. The first section provided descriptive statistics outlining the 

demographic background of the respondents. The second section explored learners' 
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participation in the Information Literacy (IL) MOOC by analysing their engagement in 

various activities, including tutorial video views, forum posts, quiz attempts, and assignment 

submissions. This part also examined the relationship between learner engagement and the 

IL MOOC completion rate (Research Question 4), focusing on correlations between key 

variables: (a) tutorial video duration and MOOC completion rate, (b) video duration and 

percentage of student views, (c) video duration and quiz response rate, (d) video duration 

and assignment submission rate, (e) type of module content and completion rate, and (f) 

average time spent on each unit and completion rate based on video content. 

The third part of the analysis examined whether learners' competency in information 

literacy (IL) skills influenced their completion rate in the IL MOOC, addressing Research 

Question 5. To explore this relationship, the University of Maryland (UMD) Libraries 

Information Literacy Disposition Rubric was used to evaluate students’ quiz responses and 

assignment submissions throughout the course. Student responses were coded according to 

relevant ACRL dispositions and knowledge practices, including: (i) recognizing the 

importance of evaluating information and being aware of personal biases, (ii) identifying 

appropriate resources to meet specific information needs, (iii) respecting the intellectual 

contributions of others, (iv) demonstrating intellectual curiosity by developing thoughtful 

research questions and viewing research as an open-ended process, (v) engaging with 

ongoing scholarly conversations within their area of study, and (vi) designing and refining 

search strategies while seeking guidance from experts such as librarians, researchers, and 

professionals. Each response was assessed and categorized into one of three developmental 

levels: Developing (1), Proficient (2), or Advanced (3). 
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4.3.1 Background of Participants 

The participants in this study were higher education (HE) students who voluntarily 

enrolled in the Information Literacy (IL) MOOC developed specifically for this research. 

They comprised Diploma, Bachelor’s, Master’s, and PhD students from a range of academic 

disciplines across public universities in Malaysia. Quantitative data collection was 

conducted over a six-month period, from June to December 2022. 

(i) Participant response rate 

Email invitations to participate in the IL MOOC were sent to all 20 public universities 

in Malaysia, with a target of 600 participants, anticipating that 30 individuals from each 

institution would voluntarily take part in the study. Participant inclusion was determined 

based on the number of completed consent forms received. As shown in Table 4.61, a total 

of 202 consent forms were returned, resulting in a consent return rate of 33.70%. This initial 

response fell short of the 50% threshold typically regarded as satisfactory for research 

participation (Mellahi & Harris, 2015), prompting the need for further recruitment efforts. 

To increase participation, additional invitations were disseminated through multiple 

channels, including email, posters, WhatsApp, and outreach during IL sessions facilitated 

by librarians. WhatsApp messages were also shared with a broad network of individuals, 

including friends, relatives, colleagues, librarians, and lecturers across Malaysian public 

universities. These efforts yielded an additional 138 consent forms. Although the overall 

response rate did not meet the ideal 50% benchmark, several factors help support the validity 

of the study despite this limitation. These are addressed further in the discussion of study 

limitations and methodological considerations. 
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Table 4.2 showed a total of twenty universities were invited to participate in the 

Information Literacy MOOC (IL MOOC). Of these, nine universities replied to the 

invitation, representing a 45% institutional response rate. Based on projections across all 

invited institutions, the expected number of student respondents was 600. However, only 

202 students formally agreed to participate in the MOOC. Notably, all students who agreed 

subsequently enrolled, resulting in 202 valid participations and indicating a full conversion 

from agreement to actual participation. The effective response rate, calculated against the 

expected pool of 600 students, was 33.70%. While this rate is moderate, it reflects a realistic 

outcome commonly observed in educational intervention studies, where attrition between 

initial projections and actual participation is typical. Despite the reduction, the sample size 

remained sufficiently robust to support meaningful analysis of student engagement and 

competency outcomes within the IL MOOC. 

(ii) Demographic information 

The findings highlighted the gender distribution and demographic profile of 

participants in the IL MOOC. The analysis revealed a predominantly female cohort, 

accounting for 70.8% of participants. Most learners were between the ages of 18 and 23 

 

Table 4.2:      Respondents Response Rate 

Item 
Frequency 

(n) 

Number of universities invited for IL MOOC participation 20 

Number of universities replied to the invitation for IL MOOC 

participation 9 

Response  45% 

Expected number of respondents from all universities  600 

Number of respondents agreed for IL MOOC participation 202 

Number of valid participations 202 

Effective response rate 33.70% 
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(89.6%), indicating strong engagement from younger students in the early stages of their 

academic journey. A significant majority of participants were from UNI5 (62.9%) and UNI8 

(31.2%), suggesting a strong institutional presence and uptake of the course within these two 

universities, while representation from other institutions was notably limited. In terms of 

academic level, most learners were pursuing bachelor's degrees (77.2%), with the highest 

participation among first-year (38.1%) and second-year students (52%). Engagement 

decreased considerably among students in later years of study. Postgraduate involvement 

was minimal, with only 4.5% of participants enrolled in Master’s programs and 2% in PhD 

programs. This suggests a potential need to tailor or promote the course more effectively to 

appeal to advanced learners. Detailed demographic information is presented in Table 4.3. 

Table 4.3: Gender Distribution of IL MOOC Participants
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(iii) Completion rate metrics in IL MOOC participation  

Table 4.4 illustrates diverse patterns in IL MOOC completion, revealing a polarized 

engagement among participants. A substantial portion (39.1%, or 79 learners) did not 

complete any sections, indicating significant early disengagement. Conversely, a notable 

segment (33.7%, or 68 learners) fully completed the course, demonstrating high commitment 

and motivation. However, intermediate completion rates were comparatively low: only 

18.3% completed less than 25% of the course, with even smaller groups (ranging between 

2.5% and 3.5%) progressing past the 25% mark without completing the course fully. These 

observations highlight the importance of enhancing initial learner engagement, maintaining 

motivation throughout the course, and providing targeted support to help learners progress 

successfully through intermediate stages toward completion. 

Table 4.4:     IL MOOC Completion Rates 

Completion Rate 
Frequency  

(n) 

Percent 

(%) 

0% Completed 79 39.1 

Less than 25% Completed 37 18.3 

More than 25% Completed 6 3 

More than 50% Completed 5 2.5 

More than 75% Completed 7 3.5 

100% Completed 68 33.7 

 

Table 4.5 indicates that the majority of learners (65.3%, or 132 individuals) did not 

complete the IL MOOC, whereas 34.7% (70 learners) successfully finished the course. This 

relatively high non-completion rate points to potential issues such as low learner motivation, 

insufficient support mechanisms, or perceived course difficulty. The findings highlight the 

importance of identifying and addressing these barriers, enhancing learner engagement, and 

improving overall retention and completion rates. 
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Table 4.5:     Cumulative Completion Percentage of IL MOOC 

Completion Status 
Frequency 

(n) 

Percent  

(%) 

Not Completed 134 66.3 

Completed 68 33.7 

 

4.3.2 Exploring the Link between Student Engagement and Completion Rates in IL 

MOOCs (RQ4) 

(i) Relationship between IL MOOC Video Duration and Learning Activity 

Completion Status 

Table 4.6 examines the relationship between video duration and learning activity 

completion status across six IL MOOC modules. It reveals a consistent trend of low 

completion rates, regardless of module duration, with "Not Completed" percentages 

exceeding 55% for all units. The longest video duration, Unit 1 (9 minutes 32 seconds), 

shows 44.6% completion and 55.4% non-completion, while shorter modules like Unit 2 (3 

minutes 44 seconds) also exhibit low completion at 37.6%. This suggests that shorter video 

durations do not necessarily guarantee higher completion rates, although longer durations, 

as seen in Unit 1, may contribute to higher non-completion. Units 4, 5, and 6, with 

intermediate durations, share identical completion (36.6%) and non-completion (63.4%) 

rates, indicating that factors beyond video length, such as content difficulty, engagement 

strategies, or learner motivation, may play a critical role. The overall pattern underscores the 

need to investigate additional variables influencing learner completion to optimize MOOC 

design. 

The correlation analysis indicates a moderate positive correlation (0.627) between 

video duration and completed percentages, suggesting that longer videos are moderately 
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associated with higher completion rates. Conversely, there is a moderate negative correlation 

(-0.627) between video duration and non-completion percentages, implying that longer 

videos are linked to lower non-completion rates. These findings highlight that while longer 

videos can have a positive influence on completion rates, their impact is moderate and does 

not necessarily ensure higher engagement or consistent completion outcomes. 

 

Table 4.6:     The Relationship between IL MOOC Video Duration and Learning 

Activity Completion Status 

IL 

Module  

Module 

Duration  

(Mins & Secs)  

Learning 

Activity 

Completion 

Status 

n % 

Unit 1 9 mins 32 secs 
Completed 90 44.6 

Not Completed 112 55.4 

Unit 2 3 mins 44 secs 
Completed 76 37.6 

Not Completed 126 62.4 

Unit 3 3 mins 54 secs 
Completed 82 40.6 

Not Completed 120 59.4 

Unit 4 4 mins 37 secs 
Completed 74 36.6 

Not Completed 128 63.4 

Unit 5 5 mins 15 secs 
Completed 74 36.6 

Not Completed 128 63.4 

Unit 6 6 mins 44 secs 
Completed 74 36.6 

Not Completed 128 63.4 

     
 

  
(ii) The Relationship between IL MOOC Video Duration and Assessment 

Completion Status 

The next table (Table 4.7), illustrates the relationship between IL MOOC video 

duration and assessment completion status across six modules, showing consistently low 

completion rates despite variations in video length. The longest module, Unit 1 (9 minutes 

32 seconds), has a completion rate of 42.1% and a non-completion rate of 57.9%, while 

shorter modules such as Unit 2 (3 minutes 44 seconds) and Unit 3 (3 minutes 54 seconds) 
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show similar trends, with completion rates of 40.1% and 39.6%, respectively. Units with 

intermediate durations, such as Unit 4 (4 minutes 37 seconds) and Unit 5 (5 minutes 15 

seconds), exhibit even lower completion rates (36.1% and 35.5%). Unit 6, with a duration 

of 6 minutes 44 seconds, follows a similar pattern with a 35.6% completion rate. These 

findings suggest that video duration alone is not a strong determinant of completion, as 

shorter videos do not significantly boost engagement. Instead, other factors, such as content 

quality, learner motivation, or instructional strategies, may influence completion rates and 

warrant further investigation to optimize course design. The correlation analysis for video 

duration and assessment completion rates reveals a weak positive correlation (0.304) 

between video duration and completed percentages, suggesting a slight association between 

longer videos and higher assessment completion rates. Conversely, there is a weak negative 

correlation (-0.309) between video duration and not completed percentages, indicating a 

minor relationship between longer videos and lower rates of incomplete assessments. 

Overall, these findings suggest that while video duration shows some relationship with 

assessment outcomes, its influence on completion and non-completion rates is relatively 

minor and not a significant determining factor. 

 

Table 4.7:     The Relationship between IL MOOC Video Duration and 

Assessment Completion Status 

IL 

Module  

Module 

Duration   

(Mins & Secs) 

Assessment 

Completion 

Status 

f % 

Unit 1 9 mins 32 secs 
Completed 85 42.1 

Not Completed 117 57.9 

Unit 2 3 mins 44 secs 
Completed 81 40.1 

Not Completed 121 59.9 

Unit 3 3 mins 54 secs 
Completed 80 39.6 

Not Completed 122 60.4 

Unit 4 4 mins 37 secs 
Completed 73 36.1 

Not Completed 129 63.9 
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Unit 5 5 mins 15 secs 
Completed 71 35.1 

Not Completed 131 64.9 

Unit 6 6 mins 44 secs 
Completed 72 35.6 

Not Completed 130 64.3 
 

 

(iii) IL MOOC Completion Status based on Average Time Spent on the Course 

Table 4.8 demonstrates the statistical relationship between the average time spent on 

the IL MOOC platform (independent variable) and the completion status of the MOOC 

(dependent variable). The regression model shows a significant F-value of 306.751 with a 

p-value of < 0.001, indicating that the average time spent on the platform significantly 

predicts the MOOC completion status. The model explains a substantial portion of the 

variance, as shown by the Sum of Squares for regression (20.631) compared to the residual 

(9.618). The high mean square value for regression (20.631) relative to the residual (0.067) 

supports the strength of the model. 

      

Table 4.8:     IL MOOC Completion Status based on Average 

Time Spent on the Course 

  

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Regression 20.631 1 20.631 306.751 <.001b 

Residual 9.6176 143 0.067     

Total 30.248 144       

 

(iv) Regression Coefficients for Predicting IL MOOC Completion Status Based on 

Average Time Spent on the Platform 

Table 4.9 shows that the time students spend on the IL MOOC platform strongly 

predicts whether they complete the course. For every unit increase in time spent, the 

completion status increases by 0.178. This relationship is highly significant (p<0.001p < 
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0.001p<0.001), meaning it's unlikely to be due to chance. The standardized value 

(β=0.826\beta = 0.826β=0.826) shows that time spent has a large influence compared to 

other possible factors. The constant (−0.052-0.052−0.052) is not significant (p=0.076p = 

0.076p=0.076), meaning it doesn't play an important role in predicting completion. Overall, 

spending more time on the platform significantly increases the likelihood of completing the 

course. 

Table 4.9:     Regression Coefficients for Predicting IL MOOC Completion Status 

Based on Average Time Spent on the Platform 

  

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

(Constant) -0.052 0.029   -1.788 0.076 

Average time spent on 

IL MOOC platform 

OVERALL 

0.178 0.010 0.826 17.514 0.000 

 

(v) Prediction of IL MOOC Completion Status based on the Number of Learning 

Activities Attempted 

Table 4.10 presents the ANOVA results for predicting IL MOOC completion status 

based on the number of learning activities attempted. The regression model explains a 

significant portion of the variance in completion status, as evidenced by a large regression 

sum of squares (34.895) compared to the residual sum of squares (10.848). With a high F-

value of 643.359 and a significance level of <.001, the relationship between the number of 

learning activities attempted and completion status is statistically significant. The mean 

square values (34.895 for regression and 0.054 for residual) further highlight the model's 

ability to capture variance. These results suggest that attempting more learning activities 

strongly predicts higher completion rates for the IL MOOC. 
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(vi) Prediction of IL MOOC Completion Status based on the Number of Assessment 

Attempted 

Table 4.11 displays the ANOVA results for predicting IL MOOC completion status 

based on the number of assessments attempted. The regression model explains a significant 

proportion of the variance in completion status, with a regression sum of squares of 25.604 

compared to the residual sum of squares of 20.139. The F-statistic is notably high at 254.267, 

with a p-value of <.001, indicating that the predictor (number of assessments attempted) has 

a statistically significant impact on MOOC completion status. The mean square for 

regression is 25.604, while the residual mean square is 0.101, highlighting the substantial 

explanatory power of the model. These results suggest that attempting more assessments is 

a significant predictor of IL MOOC completion, emphasizing the importance of assessment 

engagement in determining completion rates. 

 

Table 4.11:     Prediction of IL MOOC Completion Status 

based on the Number of Assessment Attempted 

  
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Regression 25.604 1 25.604 254.267 <.001b 

Residual 20.139 200 0.101     

Total 45.743 201       

      

 

 

 

 

 

 

 

Table 4.10:     Prediction of IL MOOC Completion Status 

based on the Number of Learning Activities Attempted 

  
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Regression 34.895 1 34.895 643.359 <.001b 

Residual 10.848 200 0.054     

Total 45.743 201       
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(vii) Comparison Engagement Levels Among Groups with Different Completion 

Status 

Table 4.12 displays the results of independent samples t-tests comparing various 

metrics (average time spent on the IL MOOC platform, number of learning activities 

attempted, and number of assessments attempted) across two groups. Levene’s test indicates 

whether equal variances can be assumed for each comparison. For "Average time spent on 

IL MOOC platform," the F-value (8.662, p = 0.004) shows unequal variances, so the "Equal 

variances not assumed" row is used. The t-test is highly significant (t = -24.954, p < 0.001), 

with a mean difference of -3.994, indicating a significant difference in time spent between 

the groups. For the "Number of Learning Activities Attempted," Levene’s test (F = 5.536, p 

= 0.020) also shows unequal variances, and the t-test (t = -25.365, p < 0.001) reveals a mean 

difference of -5.182. Similarly, for the "Number of Assessments Attempted," Levene’s test 

(F = 0.010, p = 0.919) supports equal variances, and the t-test (t = -15.946, p < 0.001) shows 

a mean difference of -4.217. All metrics indicate statistically significant differences between 

the groups, with negative mean differences suggesting lower values for one group compared 

to the other. 

Table 4.12: Comparison Engagement Levels Among Groups with Different 

Completion Status 
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4.3.3 Examining the Relationship between IL Competency and MOOC Completion 

Rates (RQ5) 

(i) Correlation Analysis of IL Skills Competencies (Learning Activity)                                                                            

Across MOOC Units and Completion Status 

Table 4.13 highlights significant positive relationships between competencies for 

learning activities across the six IL MOOC units and their association with MOOC 

completion status. Units 5 (Scholarship as Conversation) and 6 (Searching as Strategic 

Exploration) show the strongest correlations with completion (r=.751r = .751r=.751 and 

r=.731r = .731r=.731, respectively), suggesting these units play a pivotal role in driving 

overall course success. Strong inter-unit correlations, especially between Units 2 

(Information Creation as a Process) and 4 (Research as Inquiry) (r=.910r = .910r=.910), 

indicate that skill development is interconnected across units. In contrast, Unit 1 (Authority 

is Constructed and Contextual) has the weakest correlation with completion (r=.580r = 

.580r=.580), suggesting it may have less immediate impact on students’ progression but 

remains foundational. These findings emphasize the importance of designing integrative and 

engaging content in key units while addressing weaker areas to improve overall MOOC 

outcomes. 

Various factors may influence the relationships observed in the data beyond those 

previously mentioned. Student demographics such as age, educational background, and 

cultural context can shape how learners approach and interpret course content, potentially 

affecting competency and completion. Learning environments, including access to resources 

and the availability of support systems, may also play a role in engagement levels. 

Additionally, motivational factors such as goal orientation and personal interest in the topic 
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can drive or hinder participation. Cognitive load may impact students' ability to grasp 

complex concepts, while unit design and structure, including content clarity and activity 

design, could influence comprehension and engagement. The quality and timeliness of 

assessments and feedback are critical, as poor assessments or delayed feedback may 

discourage learners. External commitments, such as jobs or family responsibilities, and 

MOOC platform usability, including technical issues or navigation challenges, can also 

affect participation. Furthermore, learners' prior knowledge and their perception of the 

relevance of course content to their goals may contribute to these outcomes. These 

considerations underscore the importance of adopting a holistic approach to understanding 

student experiences, course design, and external influences when analyzing relationships in 

the data. 
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Table 4.13: Correlation Analysis of IL Skills Competencies (Learning Activity)                                                                            

Across MOOC Units and Completion Status 
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(ii) Correlation Analysis of IL Skills Competencies (Assessment) Across MOOC 

Units and Completion Status 

The correlation analysis (Table 4.14) reveals significant positive relationships 

between the competencies of six assessment units in the IL MOOC and overall completion 

status. Units 5 (Scholarship as Conversation) and 6 (Searching as Strategic Exploration) 

show the strongest correlations with completion (r=0.680r = 0.680r=0.680 and r=0.717r = 

0.717r=0.717, respectively), highlighting their critical role in driving course success. 

Conversely, Unit 1 (Authority is Constructed and Contextual) exhibits the weakest 

correlation with completion (r=0.514r = 0.514r=0.514), suggesting its foundational role may 

have less direct influence on progression. Strong inter-unit correlations, particularly between 

Units 5 and 6 (r=0.897r = 0.897r=0.897), demonstrate the interconnected nature of the skills 

assessed, emphasizing the importance of an integrated course design. These findings suggest 

that enhancing engagement in Units 5 and 6 while revisiting the relevance of Unit 1 could 

improve overall learning outcomes and completion rates. 

Beyond the mentioned factors, other possible influences on the observed 

relationships in the data include learner attributes, such as individual learning preferences 

(visual, auditory, or kinesthetic) and self-regulation skills like time management and 

discipline, which may affect engagement and performance. Course timing and pacing, 

including the sequence and release intervals of units, could impact cognitive load and 
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participation, especially in earlier or more condensed units. Social and peer influences, such 

as collaboration opportunities and community support through forums, may foster better 

understanding and engagement. Perceived difficulty of units, particularly those seen as more 

challenging, might discourage learners and affect correlations with completion. Assessment 

design, including alignment with objectives and question types, could influence how 

competencies are measured and understood. Technological factors, such as platform issues 

and accessibility challenges, may also disproportionately affect certain units. Contextual 

relevance, including the professional applicability of content and cultural interpretations, 

might drive differential engagement. Motivational triggers, like reward systems and 

gamification, as well as the availability of supplemental learning resources, can enhance 

performance. Lastly, external distractions, such as competing work or family commitments, 

may limit learners’ focus, particularly on units requiring deeper attention. Addressing these 

factors can refine course design and improve overall learning outcome. 
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Table 4.14: Correlation Analysis of IL Skills Competencies (Assessment) Across 

MOOC Units and Completion Status
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(iii) ANOVA Results for IL Skills Competency across Six Learning Units (Learning 

Activity) and IL MOOC Completion Rate 

Table 4.15 presents the results of a one-way ANOVA for IL Skills Competency 

across six units and IL MOOC Completion Rate, revealing statistically significant 

differences between groups for all units (p < 0.001). Unit 1 shows significant group-level 

differences (F = 34.688), with variability between groups exceeding within-group 

differences. Unit 2 exhibits the highest F-value (80.578), indicating substantial disparities in 

group approaches or experiences. Similarly, Units 3 and 4 show significant F-values (44.793 

and 71.751, respectively), while Unit 5 demonstrates the most pronounced group differences 

(F = 87.843), likely highlighting disparities in how groups engage with complex 

competencies. Unit 6 also reveals substantial differences (F = 79.812). Across all units, 

between-group variability consistently surpasses within-group variability, underscoring 

meaningful differences between groups. Units 5 and 2 stand out with the largest disparities, 

suggesting group-specific factors like instructional strategies or engagement levels may play 

a critical role. These findings highlight the need for educational interventions, such as 

additional support for underperforming groups, and post hoc tests to identify specific group 

differences. Furthermore, adjustments in course design and further research into factors like 

prior knowledge or engagement are recommended to address competency gaps effectively. 
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Table 4.15:     ANOVA Results for IL Skills Competency across Six Learning 

Units (Learning Activity) and IL MOOC Completion Rate 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between Groups 88.344 5 17.669 34.688 0.000 

Within Groups 99.834 196 0.509     

Total 188.178 201       

IL Skills 

Competency 

(Unit 2) 

Between Groups 107.120 5 21.424 80.578 0.000 

Within Groups 52.112 196 0.266     

Total 159.233 201       

IL Skills 

Competency 

(Unit 3) 

Between Groups 104.758 5 20.952 44.793 0.000 

Within Groups 91.678 196 0.468     

Total 196.436 201       

IL Skills 

Competency 

(Unit 4) 

Between Groups 134.729 5 26.946 71.751 0.000 

Within Groups 73.607 196 0.376     

Total 208.337 201       

IL Skills 

Competency 

(Unit 5) 

Between Groups 120.671 5 24.134 87.843 0.000 

Within Groups 53.849 196 0.275     

Total 174.520 201       

IL Skills 

Competency 

(Unit 6) 

Between Groups 75.392 5 15.078 79.812 0.000 

Within Groups 37.029 196 0.189     

Total 112.421 201       
 

      
 

(iv) ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and IL MOOC Completion Rate 

Table 4.16 presents ANOVA results analyzing IL skills competency across six 

learning units in a MOOC, revealing statistically significant differences between groups for 

all units (p = 0.000). The F-values range from 32.023 (Unit 1) to 79.713 (Unit 2), indicating 

varying degrees of variance explained by group differences. Unit 2 exhibits the highest F-

value, suggesting the most pronounced group differences. Across all units, the sum of 

squares for "Between Groups" consistently exceeds that of "Within Groups," highlighting 

that the majority of the variability in IL skills competency stems from differences between 
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groups. These findings emphasize the need for further exploration of group characteristics 

and targeted interventions to address disparities. 

Table 4.16:     ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and IL MOOC Completion Rate 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between Groups 106.679 5 21.336 32.023 0.000 

Within Groups 130.589 196 0.666     

Total 237.267 201       

IL Skills 

Competency 

(Unit 2) 

Between Groups 205.007 5 41.001 79.713 0.000 

Within Groups 100.815 196 0.514     

Total 305.822 201       

IL Skills 

Competency 

(Unit 3) 

Between Groups 150.755 5 30.151 57.534 0.000 

Within Groups 102.715 196 0.524     

Total 253.470 201       

IL Skills 

Competency 

(Unit 4) 

Between Groups 145.076 5 29.015 59.526 0.000 

Within Groups 95.538 196 0.487     

Total 240.614 201       

IL Skills 

Competency 

(Unit 5) 

Between Groups 143.555 5 28.711 49.783 0.000 

Within Groups 113.039 196 0.577     

Total 256.594 201       

IL Skills 

Competency 

(Unit 6) 

Between Groups 185.533 5 37.107 63.025 0.000 

Within Groups 115.397 196 0.589     

Total 300.931 201       
 

      
 

(v) ANOVA Results for IL Skills Competency across Six Learning Units (Learning 

Activity) and IL MOOC Completion Status 

Table 4.17 presents ANOVA results for IL skills competency across six learning 

units, focusing on learning activities and IL MOOC completion status. Significant 

differences between groups are evident for all units, with p-values of 0.000, indicating strong 

statistical significance. The F-values range from 101.278 (Unit 1) to 258.174 (Unit 5), 

highlighting varying levels of group variance. Units 5 and 6 exhibit the highest F-values 
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(258.174 and 228.873, respectively), suggesting these units have the most substantial 

differences between groups. The "Between Groups" mean square values consistently exceed 

"Within Groups" values, underscoring that most of the variance in IL skills competency 

arises from differences between groups. These findings indicate the need for deeper 

exploration of factors influencing group differences and potential strategies to address 

observed disparities in learning outcomes. 

Table 4.17:     ANOVA Results for IL Skills Competency across Six Learning 

Units (Learning Activity) and IL MOOC Completion Status 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between 

Groups 

63.258 1 63.258 101.278 0.000 

Within Groups 124.920 200 0.625 
  

Total 188.178 201       

IL Skills 

Competency 

(Unit 2) 

Between 

Groups 

88.027 1 88.027 247.249 0.000 

Within Groups 71.205 200 0.356 
  

Total 159.233 201       

IL Skills 

Competency 

(Unit 3) 

Between 

Groups 

73.216 1 73.216 118.838 0.000 

Within Groups 123.220 200 0.616 
  

Total 196.436 201       

IL Skills 

Competency 

(Unit 4) 

Between 

Groups 

106.970 1 106.970 211.055 0.000 

Within Groups 101.367 200 0.507 
  

Total 208.337 201       

IL Skills 

Competency 

(Unit 5) 

Between 

Groups 

98.339 1 98.339 258.174 0.000 

Within Groups 76.181 200 0.381 
  

Total 174.520 201       

IL Skills 

Competency 

(Unit 6) 

Between 

Groups 

59.995 1 59.995 228.873 0.000 

Within Groups 52.426 200 0.262 
  

Total 112.421 201       
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(vi) ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and IL MOOC Completion Status 

The ANOVA results in Table 4.18 indicate that IL skills competency across all six 

learning units in the IL MOOC significantly varies based on completion status, with ppp-

values (Sig.\text{Sig.}Sig.) of 0.0000.0000.000 for each unit, confirming statistical 

significance. Units 2 and 6 exhibit the highest F-values (194.786 and 211.252, respectively), 

suggesting the most substantial differences in competency levels between groups. The 

"Between Groups" variability consistently accounts for a significant portion of the total 

variance, while "Within Groups" variability remains relatively low, indicating that group 

differences are the primary contributors to competency disparities. These results highlight 

the importance of course completion in achieving higher IL competency levels, especially 

in foundational or complex units like Units 2 and 6. Further exploration, such as post-hoc 

testing or engagement analysis, could provide deeper insights into the relationship between 

completion status, engagement, and learning outcomes. 
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Table 4.18:     ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and IL MOOC Completion Status 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between Groups 62.700 1 62.700 71.835 0.000 

Within Groups 174.567 200 0.873     

Total 237.267 201       

IL Skills 

Competency 

(Unit 2) 

Between Groups 150.891 1 150.891 194.786 0.000 

Within Groups 154.931 200 0.775     

Total 305.822 201       

IL Skills 

Competency 

(Unit 3) 

Between Groups 124.665 1 124.665 193.571 0.000 

Within Groups 128.805 200 0.644     

Total 253.470 201       

IL Skills 

Competency 

(Unit 4) 

Between Groups 110.265 1 110.265 169.185 0.000 

Within Groups 130.349 200 0.652     

Total 240.614 201       

IL Skills 

Competency 

(Unit 5) 

Between Groups 118.531 1 118.531 171.706 0.000 

Within Groups 138.063 200 0.690     

Total 256.594 201       

IL Skills 

Competency 

(Unit 6) 

Between Groups 154.582 1 154.582 211.252 0.000 

Within Groups 146.349 200 0.732     

Total 300.931 201       
 

      

 
   

 

   

(vii) Information literacy skills competency levels among learners 

As shown in Table 4.19, learners identified “Authority is Constructed and 

Contextual” as the most significant area of learning (42.9%, n=90). This area involves 

recognizing different types of information sources and understanding how authority is 

established in various contexts. The next most significant areas were “Information has 

Value” (39.6%, n=83), which involves recognizing the value and accuracy of information, 

“Information Creation as a Process” (36.3%, n=76), which concerns the production and 

delivery of information, and “Research as Inquiry” (35.8%, n=75). The areas “Scholarship 

as Conversation” and “Searching as Strategic Exploration” were identified as the least 

significant, with response rates of 35.4% (n=74). 
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     Table 4.19: Information Literacy Skills Competency among Learners 

    

ACRL Frame 
Developing 

(1) 

Proficient 

(2) 

Advanced  

(3) 

  % N (n) % N (n) % N (n) 

Authority is Constructed and Contextual 67% (60) 11% (10) 22% (20) 

Information Creation as a Process 63.6% (49) 16.9% (13) 19.5% (14) 

Information has Value 59.5% (50) 13.1% (10) 27.4% (23) 

Research as Inquiry 59.2% (44) 7.9% (6) 32.9% (25) 

Scholarship as a Conversation 57.3% (43) 20% (15) 22.7% (16) 

Searching as Strategic Exploration 80% (59) 9.3% (7) 10.67% (8) 

    
 

4.3.4 Examining Student Engagement across the Elements of the IL MOOC (RQ6) 

(i) Average Time Spent on IL MOOC Platform 

The data presented in Table 4.20 indicates that learners were most engaged with 

tutorial videos, spending an average of 3 to 4 minutes per video—reflecting a strong 

preference for visual learning formats. Learning activities also received steady interaction, 

with average engagement ranging from 2 to 4 minutes, and Unit 6 notably showing higher 

levels of participation. In contrast, further reading materials attracted minimal attention, with 

learners spending only 1 to 2 minutes on average. This suggests that such resources may be 

perceived as supplementary rather than essential, or that they may not be effectively 

integrated into the learning experience. 

Assessment components maintained consistent engagement across all units, 

averaging 2 minutes per interaction. This uniformity may be attributed to a standardized 

assignment structure. To enhance overall engagement, strategies such as embedding reading 

materials within activities, diversifying assignment formats, and keeping videos concise and 

focused could be employed to better align with learner preferences. These findings offer 
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valuable insights for improving course design, with the goal of increasing learner 

participation and completion rates. 

Table 4.20:     Average Time Spent on IL MOOC Platform 

No. Page Average Time Spent on Page (minutes) 

1 Unit 1  

 Tutorial Video (content) 4 
 Learning Activity 2 
 Further Readings 3 
 Assessment (assignment) 2 

2 Unit 2  

 Tutorial Video (content) 3 
 Learning Activity 2 
 Further Readings 1 
 Assessment (assignment) 2 

3 Unit 3  

 Tutorial Video (content) 4 
 Learning Activity 2 
 Further Readings 2 
 Assessment (assignment) 2 

4 Unit 4  

 Tutorial Video (content) 3 
 Learning Activity 2 
 Further Readings 2 
 Assessment (assignment) 2 

5 Unit 5  

 Tutorial Video (content) 3 
 Learning Activity 2 
 Further Readings 2 
 Assessment (assignment) 2 

6 Unit 6  

 Tutorial Video (content) 3 
 Learning Activity 4 
 Further Readings 2 

  Assessment (assignment) 2 

 

  

 

 

  
(ii) Number of attempts for learning activities by learners 

Table 4.21 presents an interesting pattern of learner engagement with the activity. 

Notably, a majority (52%, or 105 learners) did not engage with the activity at all, while a 
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smaller yet notably persistent group (36.6%, or 74 learners) attempted the activity up to six 

times. This distinct split indicates two contrasting trends: a significant segment exhibiting 

limited or no interaction, alongside a committed group actively engaging with repeated 

attempts. These patterns could reflect barriers such as learners perceiving the activity as 

irrelevant or overly challenging. Additionally, the minimal proportion of learners attempting 

the activity between one and five times points to possible gaps in catering to learners with 

intermediate engagement levels. These insights emphasize the need to further investigate 

reasons behind low engagement, critically assess the activity’s difficulty, and enhance 

instructional support to strike an appropriate balance between challenge and accessibility. 

Further analysis examining how the frequency of attempts relates to learning outcomes is 

recommended to guide improvements in activity design, ensuring alignment with learner 

preferences and educational goals. 

Table 4.21:     Number of Attempts for Learning Activities by Learners 

Attempt  Frequency (n) Percent (%) 

None 105 52 

1 attempt 19 9.4 

2 attempts 2 1 

3 attempts 0 0 

4 attempts 1 0.5 

5 attempts 1 0.5 

6 attempts 74 36.6 

    
(iii) Number of Attempts for Assessments by Learners 

Table 4.22 highlights varying patterns in learner engagement with assessments. Over 

half of the learners (51%, or 103 individuals) did not attempt the assessments, reflecting 

significant non-participation. Conversely, a substantial minority (27.7%, or 56 learners) 

attempted the assessments six times, suggesting notable persistence or possibly difficulty in 

successfully completing the tasks. The low proportion of learners who made between one 
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and five attempts, ranging from just 2% to 7.4%, indicates limited intermediate engagement. 

This uneven distribution points to potential challenges such as overly complex assessments, 

perceived irrelevance, or insufficient instructional support. To address these issues 

effectively, it is important to systematically explore the reasons behind non-engagement, 

critically assess the difficulty and relevance of assessment tasks, and introduce targeted 

support measures. Such efforts could enhance learner participation, improve assessment 

completion rates, and foster more positive learning outcomes. 

Table 4.22:     Number of Attempts for Assessments by Learners 

ttempt  Frequency (n) Percent (%) 

None 103 51 

1 attempt 15 7.4 

2 attempts 5 2.5 

3 attempts 5 2.5 

4 attempts 4 2 

5 attempts 14 6.9 

6 attempts 56 27.7 

 

(iv) ANOVA Results for IL Skills Competency across Six Learning Units (Learning 

Activity) and Learning Activity Completion Status 

The ANOVA results in Table 4.23 indicate statistically significant differences in IL 

skills competency across all six learning units based on learning activity completion status 

(p=0.000p = 0.000p=0.000 for all units). The F-values are exceptionally high, particularly 

for Units 5 and 6 (501.841 and 486.630, respectively), demonstrating a strong impact of 

completion status on IL competency. The "Between Groups" variance consistently explains 

a substantial portion of the total variance, with "Within Groups" mean square values 

remaining relatively low, suggesting limited variability within groups. These results 

highlight the critical role of completing learning activities in achieving higher IL 
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competency, with Units 4, 5, and 6 showing the strongest effects. This suggests that these 

units may be pivotal in the curriculum and warrant further investigation to understand their 

design and contribution to competency development. 

 

Table 4.23:     ANOVA Results for IL Skills Competency across Six Learning Units 

(Learning Activity) and Learning Activity Completion Status 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between 

Groups 

81.615 1 81.615 153.178 0.000 

Within Groups 106.563 200 0.533 
  

Total 188.178 201       

IL Skills 

Competency 

(Unit 2) 

Between 

Groups 

104.262 1 104.262 379.338 0.000 

Within Groups 54.971 200 0.275 
  

Total 159.233 201       

IL Skills 

Competency 

(Unit 3) 

Between 

Groups 

82.061 1 82.061 143.496 0.000 

Within Groups 114.374 200 0.572 
  

Total 196.436 201       

IL Skills 

Competency 

(Unit 4) 

Between 

Groups 

140.806 1 140.806 417.014 0.000 

Within Groups 67.531 200 0.338 
  

Total 208.337 201       

IL Skills 

Competency 

(Unit 5) 

Between 

Groups 

124.788 1 124.788 501.841 0.000 

Within Groups 49.732 200 0.249 
  

Total 174.520 201       

IL Skills 

Competency 

(Unit 6) 

Between 

Groups 

79.675 1 79.675 486.630 0.000 

Within Groups 32.746 200 0.164 
  

Total 112.421 201       
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(v) ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and Learning Activity Completion Status 

The ANOVA results for IL skills competency across six learning units based on 

learning activity completion status as shown in Table 4.24 reveal significant differences 

(p=0.000p = 0.000p=0.000 for all units). The F-values are notably high, particularly for Units 

2 and 6 (197.534 and 207.945, respectively), indicating that completion status strongly 

influences competency levels. The "Between Groups" variability consistently accounts for a 

substantial proportion of the total variance, while "Within Groups" mean square values 

remain relatively low, suggesting smaller variations within groups. These findings 

underscore the importance of assessment completion in achieving higher IL competency, 

with Units 2 and 6 showing the most pronounced effects. This highlights the need for 

targeted strategies to enhance engagement and support completion in these key units to 

maximize learning outcomes. 

Table 4.24:     ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and Learning Activity Completion Status 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between Groups 65.309 1 65.309 75.959 0.000 

Within Groups 171.958 200 0.860 
  

Total 237.267 201       

IL Skills 

Competency 

(Unit 2) 

Between Groups 151.962 1 151.962 197.534 0.000 

Within Groups 153.859 200 0.769 
  

Total 305.822 201       

IL Skills 

Competency 

(Unit 3) 

Between Groups 114.605 1 114.605 165.059 0.000 

Within Groups 138.865 200 0.694 
  

Total 253.470 201       

IL Skills 

Competency 

(Unit 4) 

Between Groups 104.484 1 104.484 153.507 0.000 

Within Groups 136.130 200 0.681 
  

Total 240.614 201       

IL Skills 

Competency 

(Unit 5) 

Between Groups 115.398 1 115.398 163.458 0.000 

Within Groups 141.196 200 0.706 
  

Total 256.594 201       
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IL Skills 

Competency 

(Unit 6) 

Between Groups 153.396 1 153.396 207.945 0.000 

Within Groups 147.535 200 0.738 
  

Total 300.931 201       
 

      
 

(vi) ANOVA Results for IL Skills Competency across Six Learning Units (Learning 

Activity) and Assessment Completion Status 

Table 4.25 shows the ANOVA results for IL skills competency across six learning 

units based on assessment completion status show statistically significant differences for all 

units (p=0.000p = 0.000p=0.000). The F-values are high, especially for Units 5 and 4 

(109.682 and 107.266, respectively), indicating that assessment completion status strongly 

influences IL competency levels. The "Between Groups" sum of squares explains a 

considerable portion of the total variance, while "Within Groups" mean squares remain 

relatively low, suggesting that group differences have a more significant impact than within-

group variation. These findings emphasize the importance of assessment completion in 

enhancing IL skills across all units, with some units, such as Units 4 and 5, demonstrating 

stronger effects. Further investigation could explore the specific aspects of these units that 

contribute to higher competency when assessments are completed. 
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Table 4.25:     ANOVA Results for IL Skills Competency across Six Learning 

Units (Learning Activity) and Assessment Completion Status 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between Groups 37.597 1 37.597 49.936 0.000 

Within Groups 150.581 200 0.753 
  

Total 188.178 201       

IL Skills 

Competency 

(Unit 2) 

Between Groups 50.709 1 50.709 93.454 0.000 

Within Groups 108.523 200 0.543 
  

Total 159.233 201       

IL Skills 

Competency 

(Unit 3) 

Between Groups 60.713 1 60.713 89.466 0.000 

Within Groups 135.723 200 0.679 
  

Total 196.436 201       

IL Skills 

Competency 

(Unit 4) 

Between Groups 72.730 1 72.730 107.266 0.000 

Within Groups 135.607 200 0.678 
  

Total 208.337 201       

IL Skills 

Competency 

(Unit 5) 

Between Groups 61.811 1 61.811 109.682 0.000 

Within Groups 112.709 200 0.564 
  

Total 174.520 201       

IL Skills 

Competency 

(Unit 6) 

Between Groups 31.049 1 31.049 76.313 0.000 

Within Groups 81.372 200 0.407 
  

Total 112.421 201       
 

      
 

(vii) ANOVA Results for IL Skills Competency across Six Learning Units 

(Assessment) and Assessment Completion Status 

Table 4.26 shows the ANOVA results for IL skills competency across six learning 

units based on assessment completion status show highly significant differences for all units 

(p=0.000p = 0.000p=0.000). The F-values are notably high, with Unit 5 showing the highest 

value (409.068), followed by Units 4 and 2 (351.981 and 314.239, respectively), indicating 

that assessment completion status has a substantial impact on IL competency across all units. 

The "Between Groups" sum of squares accounts for a large portion of the total variance, 

while "Within Groups" mean squares remain relatively low, suggesting that the differences 

between groups are the main drivers of variability. These results emphasize the strong 
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association between assessment completion and IL competency, with Units 5, 4, and 2 

showing the most pronounced effects. This suggests that specific factors in these units may 

be key in improving competency, warranting further analysis of the assessment design and 

delivery in these areas. 

 

Table 4.26:     ANOVA Results for IL Skills Competency across Six Learning 

Units (Assessment) and Assessment Completion Status 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

IL Skills 

Competency 

(Unit 1) 

Between Groups 114.438 1 114.438 186.338 0.000 

Within Groups 122.829 200 0.614 
  

Total 237.267 201       

IL Skills 

Competency 

(Unit 2) 

Between Groups 186.880 1 186.880 314.239 0.000 

Within Groups 118.942 200 0.595 
  

Total 305.822 201       

IL Skills 

Competency 

(Unit 3) 

Between Groups 121.491 1 121.491 184.107 0.000 

Within Groups 131.979 200 0.660 
  

Total 253.470 201       

IL Skills 

Competency 

(Unit 4) 

Between Groups 153.432 1 153.432 351.981 0.000 

Within Groups 87.182 200 0.436 
  

Total 240.614 201       

IL Skills 

Competency 

(Unit 5) 

Between Groups 172.336 1 172.336 409.068 0.000 

Within Groups 84.258 200 0.421 
  

Total 256.594 201       

IL Skills 

Competency 

(Unit 6) 

Between Groups 177.416 1 177.416 287.281 0.000 

Within Groups 123.514 200 0.618 
  

Total 300.931 201       
 

      
 

4.4 Chapter Summary 

This chapter presents findings from two complementary phases. Phase One 

(qualitative) investigated how academic librarians in Malaysian public universities teach 

Information Literacy (IL) and the extent to which their practices reflect the TPACK model 

and the ACRL Framework. Phase Two (quantitative) analyzed participation and outcomes 
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in a purpose-built IL MOOC, with a focus on engagement patterns, completion rates, and IL 

competency. 

Phase One is about librarian perspectives. Eight in-service academic librarians 

(AL1–AL8) with diverse seniority and relevant qualifications described IL instruction as 

both practical and theoretically informed. Four themes characterized RQ1 (theoretical 

integration): (i) tailored teaching and scaffolding by student level; (ii) holistic emphasis on 

ethics and values alongside skills; (iii) interactive, two-way pedagogical practices; and (iv) 

ongoing professional development. For RQ2 (TPACK), librarians reported: (i) use of 

technology such as slides, videos, Canva, Kahoot/Quizziz, MOOC platforms, Zoom, 

WebEx, and some social media; (ii) varied pedagogies including facilitation, collaborative 

and hands-on activities, and flipped elements; (iii) content depth covering database 

searching, reference managers, Turnitin, and thesis formatting; and (iv) adaptation based on 

feedback. For RQ3 (ACRL), practices aligned, either implicitly or explicitly, with the ACRL 

frames through structured modules linked to outcomes, search, evaluation, ethical use, 

inquiry-driven engagement, assessment and feedback.  

Meanwhile, Phase Two focuses on IL MOOC participation and outcomes. Invitations 

distributed across 20 public universities resulted in 202 valid participants, with an 

institutional reply rate of 45 percent and an effective consent return of 33.7 percent. The 

cohort was predominantly female (70.8 percent), aged 18 to 23 (89.6 percent), and at the 

bachelor’s level (77.2 percent). Completion rates were polarized, with 33.7 percent 

completing the MOOC and 66.3 percent not completing. Engagement was highest for 

tutorial videos, averaging approximately three to four minutes per view. Learning activities 

averaged two to four minutes, while further readings were leaAnalytical results indicated 

that time spent on the platform was a strong predictor of completion (F=306.751, β=0.826, 
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p<.001). The number of activities and assessments attempted also significantly predicted 

completion (both p<.001). Completers spent more time and attempted more tasks, as 

confirmed by t-tests (all p<.001). ANOVAs across units revealed significant competency 

differences by completion status and by activity or assessment completion status (all 

p<.001). Correlations showed that competencies in Unit 5 (Scholarship as Conversation) and 

Unit 6 (Searching as Strategic Exploration) were most strongly associated with completion. 

In contrast, Unit 1 (Authority is Constructed and Contextual), although foundational and 

frequently recognized by learners, demonstrated a weaker association. Competency 

distributions indicated that many learners remained at the Developing level, particularly for 

Searching as Strategic Exploration, though foundational and frequently recognised by 

learners, showed weaker association. Competency distributions suggested many learners 

remained at Developing level, particularly for Searching as Strategic Exploration. 

Overall, librarians’ practices reflect evolving, framework-informed approaches to IL 

teaching. Evidence from the MOOC indicates that engagement, measured by time and task 

attempts, is the primary driver of completion and higher IL competency, particularly in 

inquiry, conversation, and strategic searching. These findings support the need for a 

theoretically integrated, activity-rich, and feedback-responsive IL design, and inform the 

recommendations, limitations, and future research directions presented in the next chapter. 
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CHAPTER 5  
 

 

DISCUSSION 

5.1 Introduction 

The data analysed in this study were derived from both interview sessions with 

academic librarians and the participation of university students in an Information Literacy 

MOOC at public universities in Malaysia. Analysis of the interview data revealed several 

preliminary findings related to (i) academic librarians’ current information literacy practices, 

(ii) their levels of technological proficiency, (iii) pedagogical expertise, (iv) content 

knowledge, and (v) familiarity with the ACRL Framework for Information Literacy for 

Higher Education.  

As these preliminary findings were in line with the research questions that the present 

study aimed to answer, it has led to the second phase, which is the integration phase, whereby 

an Information Literacy MOOC was developed for implementing the third phase, which is 

student participation in the IL MOOC. Analysis data of students’ participation in IL MOOC 

revealed several findings related to (i) IL MOOC completion rate (%), (ii) IL MOOC 

completion status (completed/not completed), (iii) IL MOOC video duration, (iv) learning 

activity (quiz) completion status, (v) assignment completion status, (vi) student engagement 

in IL MOOC, and (vi) students’ level of IL skills competency. 

This chapter also discusses additional findings that emerged during the interviews 

and IL MOOC data analysis, along with the study’s contributions, limitations, and 

implications for future research. 
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5.2 Summary of Key Findings 

1) Examining the Extent of Theoretical Integration in IL Instruction (RQ1) 

The analysis of RQ1 indicates that information literacy instruction, while often 

practical in orientation, is grounded in several key theoretical foundations. Librarians 

demonstrated constructivist approaches by tailoring instruction to different student groups 

and aligning content with learners’ prior knowledge. Ethical and values-based elements were 

also embedded, reflecting a holistic view of education that extends beyond technical 

competencies. In addition, pedagogical training and interactive delivery methods highlighted 

the application of active learning theories to foster engagement and creativity. Finally, 

librarians’ commitment to professional development through continuous learning, seminars, 

and benchmarking underscored the influence of lifelong learning theory. Collectively, these 

findings suggest that IL instruction is informed by a blend of constructivist, holistic, active 

learning, and lifelong learning perspectives, shaping both teaching strategies and ongoing 

professional practice. 

The findings for Research Question 1 reveal that theoretical principles are 

meaningfully embedded within current information literacy (IL) instruction, even if often 

applied implicitly. Librarians demonstrated constructivist orientations through differentiated 

teaching and student categorisation, ensuring instruction was scaffolded according to 

learners’ prior knowledge and academic levels. This reflects an understanding that IL 

instruction is not a one-size-fits-all process but one grounded in learner diversity. Several 

participants also extended IL instruction beyond cognitive development by incorporating 

ethical values, integrity, and resilience, aligning with holistic education principles that 

emphasise affective and moral growth. 
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Pedagogical awareness was another strong theme. Librarians underscored the need 

for training in teaching methods and prioritised interactive, two-way learning, consistent 

with constructivist and active learning theories that foster engagement and creativity. Their 

emphasis on continuous professional development illustrates commitment to lifelong 

learning, positioning them as reflective practitioners who evolve alongside changing 

educational demands. Collectively, these findings suggest that IL instruction in Malaysian 

academic libraries extends beyond technical competencies—it is theoretically grounded, 

addressing cognitive, ethical, and developmental dimensions of student learning. However, 

while theoretical underpinnings are evident, they are not always explicitly articulated, 

highlighting the need for more deliberate alignment between theory and practice through 

sustained pedagogical training. 

The four emergent themes, namely, tailored teaching, holistic ethics and support, 

pedagogical practices, and continuous professional development, collectively demonstrate 

alignment with the ACRL Framework for Information Literacy for Higher Education, the 

Technological Pedagogical Content Knowledge (TPACK) framework, and broader learning 

theories such as constructivism, self-directed learning, and cognitive load theory. 

Within the ACRL Framework, tailored instruction and learner categorisation reflect 

Authority Is Constructed and Contextual and Research as Inquiry, as librarians adjust IL 

content to academic levels and prior knowledge. The integration of ethics and values echoes 

Information Has Value and Scholarship as Conversation, expanding IL to moral and 

affective domains. Pedagogical practices that emphasise interactivity align with Searching 

as Strategic Exploration, while librarians’ continuous professional learning embodies 

Research as Inquiry, modeling lifelong inquiry for students. 
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The TPACK framework is reflected in the balanced integration of technology, 

pedagogy, and content. Librarians employed digital and conventional tools (Technological 

Knowledge), scaffolded learning through interactive strategies (Pedagogical Knowledge), 

and embedded disciplinary ethics and integrity (Content Knowledge). Their ongoing training 

and benchmarking activities indicate active refinement of TPACK competence to ensure 

instructional relevance and effectiveness. 

From a Constructivist Learning Theory perspective, the centrality of scaffolding and 

knowledge construction is evident in differentiated instruction, dialogic engagement, and 

learner-centered design. The inclusion of affective and ethical components extends 

constructivism beyond cognitive domains, promoting meaning-making through social and 

moral dimensions of learning. 

Self-Directed Learning Theory is demonstrated in librarians’ continuous professional 

growth and in how they cultivate learner autonomy through participatory IL activities that 

encourage ownership and intrinsic motivation. Meanwhile, Cognitive Load Theory is 

reflected in tailored teaching that minimizes extraneous load, scaffolded content that 

manages intrinsic load, and holistic support that reduces affective load, thus sustaining 

engagement and comprehension. 

Taken together, the findings indicate that IL instruction, though grounded in practice, 

is informed by deep theoretical awareness. Librarians integrate frameworks and theories in 

ways that address the cognitive, ethical, technological, and pedagogical dimensions of IL 

learning. This underscores their evolving role as facilitators of meaningful, ethical, and 

sustainable learning experiences. 
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When compared with previous studies, these findings both reinforce and extend 

existing research. Earlier study by Julien and Genuis (2011) highlighted generic, one-shot 

IL sessions with minimal differentiation. In contrast, participants in this study practiced 

stratified, level-specific instruction aligned with constructivist scaffolding and the contextual 

principles of the ACRL Framework. Recent reviews by DeFrain et al. (2025) similarly 

identify differentiated and active pedagogies as dominant trends, situating this study within 

contemporary IL discourse. 

The integration of ethics, integrity, and resilience expands IL beyond technical 

competencies, echoing Dow and Hovious’s (2024) call for “high-impact IL” that supports 

both cognitive and affective outcomes, and Tewell’s (2025) emphasis on critical and values-

based instruction. Pedagogical innovation through active learning and reflective practice also 

aligns with findings by Campbell-Meier and Goulding (2021) and Chaudhuri and Terrones 

(2024), who noted a growing emphasis on blending traditional and technology-mediated 

instruction. Finally, the strong focus on continuous professional learning illustrates 

librarians’ self-directed engagement with emerging challenges, including AI literacy (Del 

Castillo & Kelly, 2025; Luo et al., 2025), positioning them as adaptable, future-ready 

educators. 

In sum, the study reveals that IL instruction in Malaysian academic libraries is 

theoretically grounded, pedagogically diverse, and ethically informed. It moves beyond 

earlier notions of IL as purely procedural, offering a model that integrates theory and practice 

through tailored, holistic, and reflective approaches. 
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2) Exploring librarians’ use of the TPACK Framework for IL instruction (RQ2) 

The findings for Research Question 2 reveal that academic librarians demonstrate a 

practical, though varied, application of the Technological Pedagogical Content Knowledge 

(TPACK) framework in their information literacy (IL) instruction. Their practices reflect the 

integration of technology, pedagogy, and content in ways that move IL teaching beyond 

static, skills-based tutorials toward dynamic, learner-centred, and technology-enhanced 

experiences. 

Librarians’ Technological Knowledge (TK) was evident in their creative use of digital 

tools such as PowerPoint, Canva, Kahoot, Quizziz, and MOOC platforms, as well as social 

media applications like TikTok. These tools were leveraged to diversify delivery, sustain 

engagement, and make IL sessions more interactive. Their Pedagogical Knowledge (PK) 

emerged through the adoption of facilitation roles, collaborative learning, flipped 

classrooms, and hands-on activities that shifted instruction from passive delivery to active 

participation. Meanwhile, Content Knowledge (CK) was expressed through tailored modules 

addressing learners’ academic and research needs, from foundational database searching to 

advanced topics such as reference management, plagiarism detection, and thesis formatting. 

More importantly, librarians’ integrative understanding of TPACK was reflected in 

their responsiveness to student feedback, adaptive pacing, and modification of approaches 

to suit different learning contexts. This feedback-driven adaptation demonstrates an implicit 

but effective blending of technological, pedagogical, and content dimensions. Collectively, 

these findings suggest that while theoretical awareness of TPACK may differ among 

librarians, their instructional practices reveal a functional and evolving mastery of its 

principles. This indicates a broader pedagogical transformation within Malaysian academic 
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libraries, where IL instruction is increasingly framed as a reflective, adaptive, and theory-

informed practice. 

The findings also demonstrate close alignment with the ACRL Framework for 

Information Literacy for Higher Education. Instruction on plagiarism detection and ethical 

citation embodies Information Has Value, while the focus on advanced search strategies 

aligns with Searching as Strategic Exploration. Collaborative activities and discussions 

reflect Scholarship as Conversation, and research-focused modules for postgraduates mirror 

Research as Inquiry. These connections suggest that librarians’ integration of technology 

and pedagogy is not merely instrumental but grounded in ethical, disciplinary, and cognitive 

dimensions of learning articulated by the ACRL Framework. 

From the lens of Constructivist Learning Theory, the shift from didactic instruction 

to facilitation and collaboration highlights librarians’ emphasis on active, inquiry-driven 

learning. Flipped classrooms, group work, and peer engagement embody both cognitive and 

social constructivism, enabling students to construct knowledge through exploration and 

dialogue rather than passive reception. 

Similarly, the findings align with Self-Directed Learning Theory, as librarians create 

conditions that foster learner autonomy and reflective engagement. By incorporating 

advanced tools, providing hands-on opportunities, and tailoring feedback, they encourage 

students to take ownership of their learning and develop metacognitive skills essential for 

lifelong inquiry. 

Applying Cognitive Load Theory further clarifies the instructional logic 

underpinning these practices. The use of visual aids, structured scaffolding, and interactive 
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activities helps reduce extraneous load, manage intrinsic load, and support knowledge 

retention. Adjustments to teaching pace and feedback mechanisms also prevent cognitive 

overload, allowing students to process complex IL tasks more effectively. 

Taken together, these practices illustrate that librarians’ instruction is deeply theory-

informed, integrating multiple frameworks to enhance both engagement and comprehension. 

Although the application of TPACK is often implicit, it is evident across instructional design, 

tool use, and pedagogical decision-making, showing that librarians act as reflective 

practitioners who adapt theory to context. 

Comparatively, these findings both align with and extend previous scholarship. The 

incorporation of diverse digital tools echoes studies showing librarians’ increasing 

integration of technology in IL instruction (Luo & Hostetler, 2020; Lo, 2024; Kang & Sinn, 

2024). The use of blended and flipped approaches resonates with DeFrain et al.’s (2025) 

observation that active and scaffolded learning now dominates IL pedagogy. In contrast to 

earlier research reporting limited pedagogical preparation and reliance on “one-shot” 

sessions (Julien & Genuis, 2011), the current findings reveal a more sophisticated and 

student-focused pedagogical orientation likely a result of professional development and 

post-pandemic shifts in digital teaching (Campbell-Meier & Goulding, 2021). The 

integration of emerging tools such as TikTok for IL instruction also suggests 

experimentation with contemporary, student-friendly platforms that bridge formal and 

informal learning spaces. 

Beyond existing literature, the findings extend understanding of TPACK by 

illustrating adaptive and feedback-driven practice, where librarians adjust instruction in real 

time based on learner input. This dynamic responsiveness goes beyond static models of tool 
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adoption and demonstrates how TPACK can be enacted fluidly to meet changing learner 

needs. Moreover, these practices resonate with recent discussions on AI-integrated learning 

environments, where adaptability, inquiry, and ethics are central to effective pedagogy 

(Harrison, 2025; Yan et al., 2023). 

In sum, the findings portray academic librarians as reflective educators who 

dynamically integrate technology, pedagogy, and content knowledge in their IL instruction. 

Their work exemplifies how theory can inform practice in flexible, context-sensitive ways, 

leading to instruction that is technologically innovative, pedagogically sound, ethically 

grounded, and attuned to learner development. 

3) Exploring librarians’ use of the ACRL Framework to develop information-

literate students (RQ3) 

The analysis of RQ3 indicates that while librarians’ theoretical familiarity with the 

ACRL Framework varied, their instructional practices reflected active application of its 

principles. Structured literacy modules aligned with learning outcomes demonstrated 

intentional scaffolding and systematic design, while a strong emphasis on search strategies, 

evaluation, and ethical use highlighted alignment with the frames Searching as Strategic 

Exploration and Information Has Value. Interactive, two-way engagement strategies 

fostered inquiry and collaboration, resonating with Research as Inquiry and Scholarship as 

Conversation. Assessment and feedback mechanisms further underscored outcome-based 

evaluation, and contextualisation of instruction across faculties, academic levels, and student 

backgrounds reflected application of Authority is Constructed and Contextual. Collectively, 

these practices suggest that the six frames of the ACRL Framework are embedded, though 
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to varying extents within IL instruction, supporting the development of information-literate 

students. 

The findings for Research Question 3 reveal that academic librarians demonstrate 

varied levels of understanding and application of the ACRL Framework for Information 

Literacy for Higher Education, with clear evidence that its six frames are embedded in 

instructional practices, even when not explicitly referenced. Structured literacy modules 

aligned with learning outcomes reflected intentional scaffolding and systematic design, 

ensuring that instruction was outcome-driven and integrated within course syllabi. Emphasis 

on search strategies, evaluation, and ethical information use illustrated direct engagement 

with the frames Searching as Strategic Exploration and Information Has Value, reinforcing 

both technical and ethical dimensions of information literacy. Similarly, inquiry-based tasks, 

two-way discussions, and collaborative activities corresponded to Research as Inquiry and 

Scholarship as Conversation, encouraging students to think critically and participate in 

scholarly dialogue. The contextualisation of IL sessions across faculties and academic levels 

reflected the frame Authority Is Constructed and Contextual, ensuring responsiveness to 

diverse learner backgrounds. Collectively, these practices suggest that while theoretical 

familiarity with the ACRL Framework varies, librarians’ instructional strategies are deeply 

informed by its principles, cultivating critical, ethical, and reflective learners. 

The findings also show strong intersections with complementary theoretical models. 

From the perspective of the TPACK framework, librarians demonstrated the integration of 

Technology, Pedagogy, and Content Knowledge through the use of databases, plagiarism 

detection systems, and citation management tools; the adoption of facilitation and active 

learning approaches; and the design of modules targeting advanced IL competencies such as 

Boolean searching, referencing, and thesis formatting. Contextual adaptation like adjusting 
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content and delivery according to faculty or student level, illustrates authentic TPACK 

integration in practice, as librarians continuously align pedagogical and technological 

choices with instructional goals and learner needs. 

These practices further reflect Constructivist Learning Theory, where structured 

modules and scaffolded outcomes support progressive knowledge building. The shift from 

lecture-based sessions to dialogic, participatory instruction demonstrates social 

constructivism in action, positioning learners as co-creators of knowledge. Similarly, Self-

Directed Learning Theory is evident in librarians’ encouragement of independent inquiry, 

keyword generation, and use of research tools such as Mendeley and EndNote, promoting 

learner autonomy and reflective practice. The integration of feedback mechanisms where 

librarians refine instruction based on student input also models continuous improvement and 

self-regulated learning. 

Viewed through Cognitive Load Theory, librarians’ structured and contextualised 

teaching approaches help manage learners’ cognitive demands. Clear sequencing of learning 

outcomes reduces extraneous load, while step-by-step demonstrations and hands-on 

activities regulate intrinsic load by simplifying complex IL tasks. Contextualisation and 

pacing adjustments further prevent overload, while the integration of ethics and values 

fosters a supportive affective environment conducive to deeper comprehension and sustained 

engagement. 

As a whole, these findings indicate that librarians’ practices, though not always 

theoretically articulated, are underpinned by multiple complementary frameworks. The 

ACRL principles are enacted through TPACK-informed instruction, constructivist and self-

directed approaches, and cognitive load management, demonstrating an increasingly 

sophisticated pedagogy that translates theory into practice. This integration positions 
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librarians as reflective educators who not only teach technical competencies but also nurture 

critical thinking, ethical reasoning, and lifelong learning dispositions. 

In comparison with existing literature, the study both reinforces and extends prior 

findings. The emphasis on structured, outcome-based IL modules supports earlier calls for 

systematic design and curriculum mapping (Oakleaf, 2014) and confirms that librarians’ 

focus on search strategies, plagiarism detection, and citation management aligns with the 

frames Searching as Strategic Exploration and Information Has Value (Saunders, 2018). 

The prominence of inquiry-based, student-centred engagement echoes Research as Inquiry 

and Scholarship as Conversation and is consistent with contemporary evidence that such 

approaches now dominate IL pedagogy (Julien & Barker, 2009; DeFrain et al., 2025). In 

contrast to earlier studies that described IL teaching as generic, skills-based, and rarely 

assessed (Julien & Pecoskie, 2009; Oakleaf, 2010), the current findings demonstrate 

outcome evaluation through KPIs, surveys, and feedback loops, addressing long-standing 

gaps in IL assessment. 

The strong emphasis on contextualisation across disciplines and academic levels also 

diverges from earlier reports of uniform, one-size-fits-all delivery (Saunders, 2018). By 

tailoring IL instruction to specific faculty contexts and learner needs, librarians demonstrated 

how the frame Authority Is Constructed and Contextual can be operationalised in authentic, 

localised settings, an aspect rarely detailed in prior empirical research. Furthermore, the 

inclusion of systematic reflection and feedback loops extends Oakleaf’s (2010) 

recommendations for evidence-based IL teaching, aligning with more recent calls for 

adaptive and data-informed instruction (Pinto et al., 2024). 

Recent scholarship further supports the timeliness of these findings. Wetzel and Kani 

(2024) have shown that generative AI tools can be integrated into IL instruction through the 
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ACRL Framework, while Harrison (2025) emphasised the importance of adapting inquiry-

based pedagogy in AI-rich learning environments. Dalal et al. (2025) similarly highlighted 

students’ expectations for relevant, research-driven IL instruction. The librarians’ feedback-

oriented and reflective approaches in this study suggest that Malaysian academic libraries 

are already aligning with these global pedagogical trends, preparing to navigate the 

challenges of AI-enhanced higher education. 

All in all, the findings confirm and extend existing scholarship by demonstrating how 

the ACRL Framework can be effectively embedded through contextualised, adaptive, and 

reflective teaching practices. The study highlights a maturing pedagogical landscape in 

which librarians integrate theory with practice, using structured design, ethical instruction, 

and continuous assessment to foster critical and information-literate learners. This evolution 

not only bridges the gap between theory and practice but also positions IL instruction in 

Malaysian academic libraries as a forward-looking, internationally aligned model of learning 

in the digital age. 

4) Exploring the link between student engagement and completion rates in IL 

MOOCs (RQ4) 

The analysis of RQ4 reveals that video duration alone did not strongly influence 

completion, as low completion rates persisted across both short and long modules, with only 

a moderate correlation between length and completion outcomes. In contrast, engagement 

behaviours emerged as far stronger predictors of success. Time spent on the platform was 

highly significant, with students who invested more time substantially more likely to 

complete the MOOC. Similarly, the number of learning activities and assessments attempted 

were both powerful predictors of completion, highlighting the critical role of active 

participation. Independent t-tests further confirmed significant differences between 
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completers and non-completers across all engagement metrics, reinforcing that higher 

engagement consistently aligned with successful completion. Collectively, these findings 

demonstrate that while video duration had limited impact, active engagement through time 

investment, activity attempts, and assessment participation was central to determining 

MOOC completion. 

The findings for Research Question 4 demonstrate that learner engagement is the 

most decisive factor influencing course completion in the IL MOOC. Quantitative analysis 

revealed that while video duration showed only moderate to weak correlations with activity 

(r = 0.627) and assessment completion (r = 0.304), it was not a strong determinant of overall 

learner success. Instead, behavioural measures of engagement, specifically time spent on the 

platform and the number of activities and assessments attempted were the most powerful 

predictors of completion. Regression results confirmed that time spent was highly significant 

(β = 0.826, p < 0.001), while activity and assessment participation also strongly predicted 

completion outcomes. Independent t-tests further showed that completers spent significantly 

more time and attempted more learning tasks than non-completers. Collectively, these 

findings indicate that active participation, rather than content length, drives persistence and 

achievement in the IL MOOC. 

These results reinforce the importance of active engagement as central to effective 

online learning. Although video materials serve as key instructional components, they 

function primarily as gateways to deeper learning rather than as the primary determinants of 

success. Learners who invested more time engaging with interactive tasks and assessments 

demonstrated higher persistence and completion rates, underscoring that engagement with 

applied activities fosters sustained motivation and cognitive involvement. This aligns with 

Constructivist Learning Theory, which posits that learning occurs through active 
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participation and knowledge construction rather than passive exposure. The pattern also 

resonates with Self-Directed Learning (SDL) principles, as students who consistently 

attempted activities and assessments exhibited self-regulation, persistence, and autonomy, 

hallmarks of self-directed learners. 

Interpreted through Cognitive Load Theory (CLT), the limited role of video duration 

suggests that the quality of instructional design matters more than length. Effective 

segmentation, clear signaling, and scaffolded follow-up tasks likely reduced extraneous load 

and sustained learner focus, even for longer videos. Conversely, poorly structured content, 

regardless of brevity, can increase cognitive strain and reduce engagement. This supports 

the view that meaningful engagement arises when learners process content in manageable 

units and apply knowledge immediately through hands-on practice, rather than merely 

watching videos passively. 

The findings also align closely with the TPACK framework, which highlights the 

importance of integrating technology, pedagogy, and content. In this study, activities and 

assessments were not merely technological add-ons but pedagogical tools through which IL 

content was actively applied, such as exercises in database searching, Boolean operations, 

or citation management. Their predictive power for course completion demonstrates that 

when pedagogical design and technology are effectively integrated, learners engage more 

deeply with IL content. This supports the notion that interactive assessments and embedded 

feedback mechanisms are core components of technology-enhanced pedagogy, not 

supplementary elements. 

Connections to the ACRL Framework for Information Literacy for Higher Education 

are also evident. Learners who completed activities and assessments were actively enacting 

the frames Searching as Strategic Exploration and Scholarship as Conversation, as they 
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practiced iterative searching, critical evaluation, and engagement with information in 

authentic contexts. The strong relationship between behavioural engagement and completion 

reflects the Framework’s emphasis on developing dispositions, such as persistence, 

curiosity, and ethical participation beyond procedural skill mastery. Thus, the MOOC’s 

interactive components functioned as the primary channels through which theoretical IL 

principles were operationalised. 

Overall, the findings show that IL MOOC success depends far more on active 

engagement behaviours than on content duration. This conclusion both aligns with and 

extends existing MOOC literature. Studies by Guo et al. (2014) and Hew et al. (2018) 

similarly found that completion is driven more by interaction and assessment participation 

than by video length. However, this study diverges slightly from Guo et al. (2014), who 

associated shorter videos with better engagement: here, moderately longer videos sometimes 

correlated with higher persistence, possibly because IL instruction requires detailed 

demonstrations of complex skills. These results align with Li and Baker (2018), who noted 

that time on task and participation metrics better predict learning outcomes than video 

consumption alone. In IL-specific contexts, DeFrain et al. (2025) likewise observed that 

inquiry-driven and activity-based learning fosters greater persistence than passive delivery. 

In sum, the findings affirm that course completion in the IL MOOC is driven by 

behavioural engagement, reflective participation, and pedagogical integration, rather than 

video duration. The study extends prior work by quantifying how engagement metrics, such 

as time spent, activity attempts, and assessment participation predict success, demonstrating 

empirically that IL learning is strengthened through applied, feedback-driven, and scaffolded 

interaction. For IL MOOC design, this means that future instructional strategies should 

prioritise activity-rich modules, embedded assessment checkpoints, and learner analytics 



226 

that promote persistence and self-regulation. By combining principles from constructivism, 

SDL, CLT, TPACK, and the ACRL Framework, this study contributes a comprehensive 

understanding of how engagement functions as the pedagogical and behavioural core of 

successful IL MOOCs in higher education. 

5) Examining the relationship between IL competency and MOOC competition 

rates (RQ5) 

The analysis of RQ5 shows that information literacy skills competencies are strongly 

associated with MOOC completion, particularly in advanced areas such as Scholarship as 

Conversation and Searching as Strategic Exploration, which demonstrated the highest 

correlations with course success. In contrast, Authority is Constructed and Contextual 

displayed the weakest link, reflecting its more foundational role. Strong inter-unit 

correlations highlighted the interconnected nature of IL competencies, emphasizing the 

value of integrated course design. ANOVA results confirmed significant group differences 

across all units, with the largest disparities observed in Units 2, 5, and 6, suggesting that 

engagement with these areas plays a critical role in determining completion. Competency 

levels also varied, with learners reporting stronger development in Authority is Constructed 

and Contextual but weaker outcomes in Scholarship as Conversation and Searching as 

Strategic Exploration. Collectively, these findings indicate that while competency growth is 

uneven across the six frames, mastery of advanced IL skills is most influential in driving 

MOOC completion, underscoring the need for targeted support and balanced instructional 

design. 

The findings for Research Question 5 reveal that learners’ information literacy (IL) 

competency is closely tied to their likelihood of completing the IL MOOC. Correlation and 

ANOVA analyses show that higher competency levels correspond strongly with course 
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completion, particularly in advanced frames such as Scholarship as Conversation and 

Searching as Strategic Exploration. These frames demonstrated the strongest relationships 

with both activity and assessment completion (r = .751 and r = .731, respectively), while 

Authority Is Constructed and Contextual exhibited weaker associations, reflecting its 

foundational rather than performance-based nature. Significant between-group differences 

across units, especially in Units 2, 5, and 6, indicate that learners who persisted to completion 

developed more advanced IL competencies, while those who disengaged tended to remain 

at the “developing” stage. These results underscore that completion is not only a behavioural 

measure of persistence but also a reflection of deeper learning outcomes, where students who 

demonstrate mastery of complex IL skills are more likely to complete the course. 

The inter-unit correlations further highlight the interconnectedness of IL skills. 

Strong links between Information Creation as a Process (Unit 2) and Research as Inquiry 

(Unit 4) suggest that competency growth in one frame reinforces development in others, 

supporting the ACRL Framework’s view of IL as a network of interdependent practices 

rather than discrete abilities. Interestingly, learner self-reports indicated higher perceived 

importance for Authority awareness but lower recognition of Scholarship and Searching 

competencies, revealing a perception-performance gap. While students value foundational 

understanding, their successful completion appears driven by applied, inquiry-based, and 

dialogic competencies, which require them to frame their understanding through iterative 

searching, critical evaluation, and synthesis. 

Viewed through the TPACK framework, the strongest predictors of completion 

correspond to units where content, pedagogy, and technology were most effectively 

integrated. The advanced IL competencies in Units 5 and 6 required students to engage with 

complex tasks such as citation, synthesis, and advanced database searching, supported by 
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guided inquiry, peer discussion, and interactive technological tools (e.g., citation managers, 

plagiarism detection systems, and automated quizzes). The significant ANOVA results 

across these units reflect the pedagogical and technological orchestration that enabled 

learners to progress from procedural understanding to conceptual mastery. Standardising 

these high-impact TPACK strategies, such as search planners, formative feedback cycles, 

and scaffolded synthesis tasks, could therefore strengthen overall competency and reduce 

disparities across learner groups. 

From a Constructivist Learning Theory perspective, these patterns confirm that IL 

competency develops through active knowledge construction. The units most associated 

with completion required learners to formulate queries, test search strategies, evaluate 

sources, and engage in scholarly dialogue, i.e., activities that foster sense-making, reflection, 

and iterative refinement. The strong inter-unit relationships illustrate how constructing 

understanding in one frame (e.g., information creation) facilitates engagement in another 

(e.g., research inquiry), supporting the view that IL learning is cumulative and scaffolded. 

The findings also resonate with Self-Directed Learning (SDL) Theory, as higher 

performance in advanced units reflects stronger self-regulation, persistence, and effort 

management. Learners who spent more time on activities and assessments exhibited SDL 

traits such as goal-setting and monitoring. Embedding reflective prompts, transparent 

progress indicators, and personalised feedback could further strengthen these behaviours by 

transforming engagement into metacognitive control and sustained motivation across units. 

Cognitive Load Theory (CLT) offers additional insight into the observed differences 

in competency and completion. The high-performing units demanded multi-step, cognitively 

intensive tasks that required managing intrinsic load effectively through segmentation, 

guided examples, and structured pacing. When instructional design reduced extraneous load 



229 

through clear instructions, intuitive tool interfaces, and immediate practice after 

demonstrations, learners were better able to process and apply IL knowledge. Conversely, 

less structured materials or unclear expectations likely contributed to non-completion among 

lower-performing cohorts. 

Taken together, these results present a coherent picture: IL MOOC completion 

reflects the successful enactment of the ACRL frames through TPACK-integrated, 

constructivist, and self-directed learning experiences that manage cognitive demands 

effectively. Learners progress when instruction moves beyond declarative understanding 

toward performative mastery, when they are guided to participate in scholarly conversations, 

construct searches iteratively, and apply IL principles in authentic, technology-supported 

contexts. 

These findings both align with and extend prior research. They reinforce Latham et 

al.’s (2019) and Sung and Shumaker’s (2015) conclusions that higher-order IL competencies 

predict academic success, while diverging from earlier studies (e.g., Saunders, 2018; 

Oakleaf, 2014) that emphasised foundational authority recognition as the central IL driver. 

The strong inter-unit integration observed here also contrasts with Julien and Pecoskie’s 

(2009) portrayal of fragmented IL instruction, aligning instead with Delmond et al. (2024) 

and Pinto et al. (2024), who advocate for cohesive, evidence-based instructional sequencing. 

Moreover, the empirical identification of Scholarship as Conversation and Searching as 

Strategic Exploration as the most predictive frames contributes new quantitative evidence 

to the IL and MOOC literature, an area where such relationships are rarely measured. The 

results echo Zhao (2024) and Shokrpour et al. (2024), who found that higher IL competency 

correlates with engagement and satisfaction in online learning, and complement Dinh and 
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Phuong’s (2024) observation that self-regulated learning behaviours underpin MOOC 

persistence. 

In sum, the study extends existing scholarship by quantifying how IL competencies 

predict completion and by situating this relationship within integrated theoretical 

frameworks. It shows that completion in the IL MOOC is both a behavioural and cognitive 

achievement, dependent on active engagement, applied mastery, and scaffolded instructional 

design. By identifying Scholarship as Conversation and Searching as Strategic Exploration 

as key predictors, the findings provide an evidence-based foundation for future IL MOOC 

development in Malaysia, emphasising structured, feedback-rich, and reflective pathways 

that move learners from basic awareness toward advanced, transferable information literacy. 

6) Examining Student Engagement across the Elements of the IL MOOC (RQ6) 

The analysis of RQ6 shows that learner engagement with MOOC elements was 

uneven, with tutorial videos receiving the highest levels of attention, while further readings 

were largely overlooked, and assessments maintained only minimal but consistent 

interaction. A distinct pattern emerged in activity and assessment attempts: more than half 

of learners did not participate at all, while a smaller yet persistent group engaged repeatedly, 

often attempting tasks up to six times. This polarized trend suggests issues of accessibility, 

task difficulty, or motivation, with few learners engaging at intermediate levels. Importantly, 

ANOVA results confirmed that completion of both learning activities and assessments 

significantly influenced IL competency across all units, with Units 4, 5, and 6 showing the 

strongest effects. Collectively, these findings underscore that active engagement, 

particularly through repeated task attempts, is central to competency gains, while passive 

elements such as readings contribute little. Strengthening course design to emphasize 
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interactive and supported engagement is therefore key to improving participation and 

learning outcomes. 

The analysis of student engagement across MOOC components reveals that 

information literacy (IL) competency is most powerfully shaped by active participation in 

interactive tasks and assessments rather than by passive exposure to content. Although 

tutorial videos attracted the most attention, and readings received minimal engagement, 

ANOVA results confirmed that completion of learning activities and assessments 

significantly predicted IL competency across all six units, particularly in Units 4, 5, and 6, 

where higher-order IL skills demanded sustained interaction. These findings highlight that 

engagement depth, rather than content format or duration, is the primary driver of 

competency growth. Within the Malaysian higher education context, this underscores the 

importance of embedding scaffolded, outcome-aligned activities that promote repeated 

practice, feedback, and reflection to translate engagement into measurable skill 

development. 

Engagement analytics showed a polarized pattern: a majority of learners disengaged 

early, while a smaller, highly persistent group repeatedly attempted tasks (up to six times). 

This suggests that while some learners effectively internalized self-regulated learning 

behaviours, others struggled to transition from passive observation to active participation. 

Interpreted through Constructivist Learning Theory, persistent learners engaged in iterative 

sense-making, feedback incorporation, and refinement hallmarks of knowledge construction 

through practice. The absence of a “middle” engagement band implies limited scaffolding 

for intermediate learners who might benefit from graduated difficulty, clearer expectations, 

or motivational supports. Viewed through Self-Directed Learning (SDL), persistent learners 

exhibited autonomy, time management, and effort regulation, while disengaged learners may 
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have faced cognitive or motivational barriers. Designing visible and reward-based progress 

mechanisms, reflective prompts, and formative feedback could help bridge this divide by 

making persistence both achievable and recognized. 

From the perspective of TPACK, the most effective units integrated technology, 

pedagogy, and content to create seamless learning pathways. Short videos served as 

conceptual entry points, but their instructional power emerged only when they were coupled 

with guided inquiry, immediate practice, and feedback mechanisms, transforming passive 

media into active learning tools. Units 4 (Research as Inquiry), 5 (Scholarship as 

Conversation), and 6 (Searching as Strategic Exploration) exemplified this alignment: they 

combined IL content (search, evaluation, and synthesis), pedagogy (staged tasks, rubrics, 

exemplars), and technology (databases, citation tools, quiz engines) to elicit authentic 

performances. These design features likely explain the significant between-group 

differences in competency, reinforcing that IL MOOCs are most effective when pedagogy 

and technology are deliberately orchestrated around applied practice. 

Cognitive Load Theory (CLT) provides further insight into engagement behaviours. 

Learners spent minimal time on static readings, likely due to the higher extraneous load 

imposed by text-heavy materials disconnected from immediate application. In contrast, 

short, well-segmented videos with explicit cues and procedural demonstrations facilitated 

intrinsic load management and channelled cognitive resources toward germane processing. 

The high F-values in Units 4 to 6 suggest that well-scaffolded tasks supported schema 

construction for complex IL performances, whereas less structured materials may have 

overwhelmed working memory and discouraged sustained engagement. Integrating 

signaling, chunking, and immediate post-video tasks thus helps convert attention into 

learning while minimizing cognitive fatigue. 
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The results also align with the ACRL Framework for Information Literacy for Higher 

Education, particularly in showing that competencies develop through enacted rather than 

declarative learning. Activities linked to Research as Inquiry, Scholarship as Conversation, 

and Searching as Strategic Exploration fostered iterative searching, critical evaluation, and 

synthesis, processes central to the Framework’s performance-based orientation. Conversely, 

limited engagement with readings may have hindered deeper engagement with frames such 

as Authority Is Constructed and Contextual or Information Creation as a Process, which 

rely on reflective and evaluative judgment. Embedding these frames within task-based 

designs rather than isolating them as readings would more effectively integrate ethical and 

contextual IL dimensions into active learning cycles. 

Altogether, the findings reveal a coherent pattern, in which learners gravitate toward 

concise, visual demonstrations, but competency gains occur when these demonstrations are 

embedded in structured, feedback-driven practice. Engagement is most effective when 

Information Literacy (IL) MOOCs are structured as TPACK-integrated performance 

pathways, progressing from a short video to a guided activity, followed by feedback and a 

revised attempt. This design reflects Constructivist principles of learning-by-doing, 

encourages Self-Directed Learning (SDL) through persistence and learner autonomy, and 

aligns with Cognitive Load Theory (CLT) by optimizing mental processing for better 

understanding and retention. Empirically, completion of activities and assessments emerged 

as the strongest predictors of IL competency, a result that supports and extends prior research 

(Guo et al., 2014; Li & Baker, 2018; Zhao, 2024; Shokrpour et al., 2024). While earlier 

studies emphasized short videos as the main engagement driver (Guo et al., 2014), the 

current findings suggest that in IL contexts, longer, well-structured demonstrations may 

better sustain learning where conceptual depth and applied performance are required. 
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This study contributes new insights in three areas. First, it quantifies the predictive 

power of activity and assessment completion for IL competency, extending Oakleaf’s (2010) 

call for outcome-based IL assessment into the MOOC environment. Second, it highlights the 

polarization of learner engagement, emphasizing the need for differentiated scaffolding to 

support intermediate participants. Third, it bridges IL theory with digital pedagogy by 

linking platform analytics to theoretical constructs from ACRL, TPACK, SDL, and CLT. In 

sum, the findings affirm that meaningful engagement, not media length or format, is the 

critical determinant of IL skill acquisition and course completion. For future IL MOOC 

design, prioritizing iterative practice, immediate feedback, and accessible scaffolding will 

ensure that learners not only stay engaged but also progress toward advanced, transferable 

information literacy competencies. 

5.3 Implications 

1) Examining the extent of theoretical integration in IL instruction (RQ1) 

Theoretical implications 

The findings for RQ1 confirm that IL instruction in Malaysian academic libraries 

incorporates constructivist, holistic, pedagogical, and lifelong learning theories. This directly 

addresses OBJ1 by demonstrating that theoretical underpinnings are not abstract but are 

operationalized in practice through tailored teaching approaches, integration of ethics and 

values, interactive pedagogy, and continuous professional development. The study therefore 

contributes to knowledge by showing that IL instruction is multi-theoretical, moving beyond 

a purely skills-based orientation to one that situates information use within broader 

educational, ethical, and developmental frameworks. This advances the theoretical discourse 
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by evidencing how librarians translate conceptual foundations into day-to-day teaching 

approaches. 

Practical Implications 

The practical implications of RQ1 highlight ways in which librarians can strengthen 

IL instruction to better reflect theoretical principles. In line with OBJ1, the study 

demonstrates the value of differentiated instruction to support learners at different academic 

stages, ensuring that teaching is scaffolded according to prior knowledge. The embedding of 

ethical and value-based content within IL sessions reflects the application of holistic 

educational theories, reinforcing that IL should cultivate not only technical skills but also 

integrity and resilience. Further, the emphasis on pedagogical training underscores the 

importance of equipping librarians with the skills to implement active, two-way learning 

strategies that engage students more effectively. These findings suggest that librarians 

should adopt continuous professional development as a reflective practice, ensuring their 

teaching remains aligned with evolving theories and best practices. For MOOC design, this 

means incorporating scaffolding, interactivity, and ethical dimensions into digital content, 

thereby extending theoretical principles into online learning environments. 

Policy and Institutional Implications 

At the policy and institutional level, RQ1 findings reinforce the need to embed 

theoretical grounding into IL at the structural level. Achieving OBJ1 requires university 

libraries to integrate IL into formal, tiered curricular modules that systematically build 

competencies across academic levels. Policies should emphasize pedagogical training and 

recognition for librarians, positioning them as educators within the academic ecosystem. 

Furthermore, ministries and professional bodies can institutionalize these practices by 
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embedding IL competencies, ethics, and academic integrity into national higher education 

frameworks and accreditation standards. This would standardize IL delivery across 

universities while allowing for contextual adaptation. By aligning IL instruction with 

theoretical models at both institutional and national levels, universities and ministries can 

ensure that IL is recognized not merely as a support service but as a core educational function 

that fosters critical, ethical, and lifelong learners. 

2) Exploring librarians’ use of the TPACK Framework for IL instruction (RQ2) 

Theoretical implications 

The findings from RQ2 enrich the theoretical discourse by illustrating how the 

Technological Pedagogical Content Knowledge (TPACK) framework is enacted in 

information literacy (IL) instruction. While librarians may not explicitly refer to TPACK in 

their work, their practices demonstrate an implicit yet meaningful integration of its domains. 

The use of diverse technological tools such as Kahoot, Quizziz, and MOOCs highlights their 

Technological Knowledge (TK), while their adoption of flipped classroom strategies and 

facilitation roles reflects Pedagogical Knowledge (PK) grounded in constructivist and 

student-centred learning theories. Similarly, the development of IL modules on advanced 

research skills, plagiarism detection, and reference management illustrates their Content 

Knowledge (CK) tailored to disciplinary and postgraduate needs. Importantly, the 

incorporation of feedback loops to adjust teaching pace and delivery shows the interplay 

between TPACK components, highlighting librarians’ ability to translate theory into practice 

through reflective teaching. These insights advance knowledge by demonstrating that IL 

instruction is not confined to isolated skill sets but embodies a dynamic integration of 

technology, pedagogy, and content. This contributes to scholarship on IL pedagogy by 
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providing empirical evidence of how TPACK principles are applied in real-world 

instructional contexts. 

Practical implications 

The practical implications of RQ2 highlight concrete ways in which librarians can 

enhance the quality and impact of IL instruction. First, adopting blended and flipped learning 

models can create a balanced instructional environment that combines the strengths of both 

technology and face-to-face engagement. Second, the findings underscore the value of using 

interactive tools and digital platforms not as add-ons, but as integrated components of 

learning design that directly support IL outcomes. Third, librarians should continue to 

strengthen their facilitation and pedagogical skills, moving beyond lecture-based delivery 

toward collaborative, problem-solving, and inquiry-driven approaches. The focus on 

advanced IL competencies, such as Boolean searching, plagiarism detection, and reference 

management, also points to the importance of aligning content with learners’ academic and 

research needs, particularly for postgraduate students. Furthermore, the active use of 

feedback mechanisms demonstrates how librarians can remain responsive to learners by 

adjusting the pace, mode, and focus of their teaching. For technology-enhanced 

environments such as IL MOOCs, these practices suggest that course design should integrate 

scaffolded content, interactivity, and adaptive features, ensuring that learners remain 

motivated and supported throughout their learning journey. Collectively, these practical 

insights show how the TPACK framework can be operationalized to improve engagement 

and deepen student learning. 
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Policy and institutional implications 

At the institutional level, the findings point to the need for universities and libraries 

to formally recognize and support librarians as educators who apply complex theoretical 

frameworks in their teaching. Policies should prioritize professional development 

opportunities in TPACK, encompassing not only training in new technologies but also 

pedagogical design and curriculum integration. Allocating resources for continuous 

upskilling through workshops, benchmarking, and peer collaboration will enable librarians 

to refine their technological and pedagogical expertise. Universities should also move 

toward embedding IL instruction into formal curricula, ensuring that IL competencies are 

recognized as essential learning outcomes rather than optional support services. At the 

national and ministerial levels, there is an opportunity to strengthen IL instruction by 

establishing guidelines and standards that highlight TPACK as a model for effective 

teaching. Ministries and professional library associations could also facilitate the sharing of 

best practices, such as through centralized repositories of IL resources or collaborative 

training hubs. Embedding IL competencies, with explicit attention to technological, 

pedagogical, and content integration, into accreditation frameworks and graduate attributes 

would ensure consistency and quality across institutions. Taken together, these measures 

position IL instruction not only as a support function but as a core educational responsibility, 

ensuring that students acquire the critical, technological, and ethical literacies needed for 

academic and lifelong success. 
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3) Exploring librarians’ use of the ACRL Framework to develop information-

literate students (RQ3) 

Theoretical implications 

The findings from RQ3 contribute to theoretical discourse by showing how the 

ACRL Framework for Information Literacy for Higher Education is applied in practice, even 

when librarians’ explicit familiarity with its principles varies. The design of structured IL 

modules aligned with learning outcomes reflects outcome-based learning theory, 

demonstrating librarians’ awareness of the need for intentional scaffolding. The emphasis 

on search strategies, ethical information use, and evaluation highlights how the frames 

Searching as Strategic Exploration and Information Has Value are enacted in instruction, 

integrating both technical and moral dimensions of IL pedagogy. Likewise, the adoption of 

inquiry-based and two-way learning resonates with constructivist traditions underpinning 

the frames Research as Inquiry and Scholarship as Conversation. Finally, contextual 

adaptation of modules aligns with the frame Authority is Constructed and Contextual, 

underscoring the relational and situated nature of IL knowledge. Collectively, these findings 

extend knowledge by evidencing that the ACRL Framework is not merely theoretical but is 

embedded implicitly in librarians’ practices, bridging the gap between abstract conceptual 

models and the realities of IL teaching. 

Practical implications 

The practical implications of RQ3 suggest actionable strategies for librarians to 

enhance IL instruction. First, the development of structured modules aligned with learning 

outcomes should remain central, ensuring that IL competencies are scaffolded across 

academic levels and disciplines. Second, librarians should continue to emphasise hands-on 
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practice in information search, evaluation, and ethical use, using tools such as Turnitin, 

Mendeley, and EndNote to cultivate transferable academic skills. Third, fostering two-way 

learning environments through collaborative activities, peer engagement, and inquiry-driven 

discussions can strengthen students’ critical thinking and reflective learning, making IL 

instruction more engaging and participatory. Fourth, systematic outcome evaluation through 

surveys, KPIs, and feedback loops should be institutionalised, not only to measure 

effectiveness but also to inform continuous improvement of instructional strategies. Finally, 

librarians should embed contextualization and tailoring into their teaching, adapting content 

to students’ faculties, academic levels, and backgrounds. These practices, aligned with the 

ACRL Framework, ensure that IL instruction is both conceptually grounded and practically 

relevant. 

Policy and institutional implications 

At the institutional level, the findings highlight the importance of embedding the 

ACRL Framework into formal IL instruction policies and curricula. Universities should 

ensure that all faculties integrate IL modules mapped to the six frames, making IL a 

compulsory and progressive component of students’ academic journey. Libraries should 

invest in training programs that explicitly introduce the ACRL Framework, equipping 

librarians with both theoretical grounding and practical tools for applying it consistently. 

Recognition of librarians as educators, with roles in delivering outcomes-based IL 

instruction, should be reinforced through workload allocation, performance appraisal, and 

institutional acknowledgment. At the national and ministerial levels, professional bodies and 

accreditation agencies could adopt the ACRL Framework or a locally contextualised version 

as a benchmark for IL standards in higher education. Embedding IL competencies into 
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graduate attributes and accreditation requirements would ensure that IL instruction is 

standardised, theoretically robust, and aligned with global best practices. These measures 

would elevate IL from a support service to a strategic educational priority, ensuring that all 

students graduate with the critical and ethical information skills necessary for academic and 

lifelong success. 

4) Exploring the Link between Student Engagement and Completion Rates in IL 

MOOCs (RQ4) 

Theoretical implications 

The findings advance theoretical understanding of learner engagement and 

completion dynamics in MOOCs, particularly within the domain of information literacy (IL). 

First, the results show that video duration alone is not a strong determinant of learning 

activity or assessment completion, challenging simplified assumptions in MOOC design 

literature that shorter videos inherently lead to higher engagement. Instead, engagement 

appears to be influenced by multiple factors, such as content complexity, learner motivation, 

and instructional design. This aligns with Cognitive Load Theory, suggesting that content 

relevance and manageability may matter more than duration. Second, the strong predictive 

value of time spent on the platform, number of learning activities attempted, and assessments 

completed reinforces constructivist and self-directed learning theories, which argue that 

deeper, sustained interaction with course materials facilitates better learning outcomes. 

Finally, the results provide empirical evidence that MOOC completion is a multifactorial 

process where engagement behaviors (time, activity attempts, assessments) are more 

theoretically significant predictors of success than video length, thereby enriching the body 

of knowledge on IL pedagogy and technology-mediated learning. 
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Practical Implications 

From a practical perspective, the findings highlight several recommendations for 

improving IL MOOC design and delivery. First, rather than focusing primarily on video 

duration, designers should prioritize content quality, interactivity, and instructional 

strategies to sustain learner attention. Embedding quizzes, reflective prompts, and branching 

scenarios within or after videos can encourage active engagement. Second, the significant 

predictive power of learning activity and assessment attempts suggests that course designers 

should emphasize frequent, low-stakes activities and assessments, which encourage ongoing 

participation and provide students with feedback loops that reinforce learning. Third, to 

increase time-on-task and completion, MOOCs should incorporate motivational supports 

such as gamification elements, progress tracking dashboards, or peer discussion forums that 

encourage persistence. Finally, practical strategies such as modular pacing, adaptive release 

of content, and diverse activity formats can reduce drop-offs and cater to learners with 

different engagement patterns. Collectively, these practices can help transform IL MOOCs 

from passive content repositories into interactive learning ecosystems that actively support 

completion. 

Policy and institutional implications 

At the policy and institutional level, these findings suggest several actions for 

universities, libraries, and ministries. For universities and academic libraries, the evidence 

underscores the need to allocate resources for pedagogical and technological design support, 

enabling librarians to develop MOOCs that go beyond content delivery to embed interactive 

and assessment-driven learning. Policies should mandate the integration of engagement 

analytics into IL MOOCs, ensuring that data on time spent, activity attempts, and assessment 

completion is routinely monitored and used for continuous course improvement. At the 
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institutional level, IL MOOCs should be recognized not only as supplementary training but 

as a formally accredited component of the curriculum, tied to graduate attributes and learning 

outcomes. At the ministerial or national level, professional bodies could establish guidelines 

for digital IL instruction, emphasizing quality standards for video design, activity 

integration, and learner engagement mechanisms. Ministries may also support cross-

institutional collaborations to create shared IL MOOC platforms, ensuring equitable access 

and consistency in digital IL education. These policy directions reinforce IL as a strategic 

educational priority, ensuring that engagement and completion are maximized across diverse 

learner groups. 

5) Examining the Relationship between IL Competency and MOOC Completion 

Rates (RQ5) 

Theoretical implications 

The findings contribute to the theoretical understanding of information literacy (IL) 

competency development in MOOCs by showing how different ACRL frames are 

differentially related to course completion. The strong correlations of Scholarship as 

Conversation and Searching as Strategic Exploration with completion status underscore the 

pivotal role of higher-order, integrative IL competencies in driving student success. This 

aligns with constructivist learning theory, which emphasizes the value of collaborative 

inquiry and strategic exploration in constructing knowledge. Conversely, the relatively 

weaker association of Authority is Constructed and Contextual with completion suggests 

that foundational skills, while important, may not directly influence persistence in the same 

way as advanced competencies. The significant ANOVA results across units further 

highlight that IL competencies are not evenly acquired, but vary by group and completion 

status, supporting theories of learner variability and differentiated progression in digital 
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environments. The competency-level analysis also shows that most learners remain at the 

“developing” stage, particularly in complex frames like Searching as Strategic Exploration, 

reinforcing the need to view IL skill-building as a progressive and staged process rather than 

a uniform acquisition. Collectively, these results expand theoretical insights by evidencing 

the interplay between IL frameworks, MOOC engagement, and competency development, 

thereby bridging gaps between IL pedagogy, assessment, and digital learning scholarship. 

Practical implications 

Several practical recommendations emerge from the results. First, IL MOOC 

designers should prioritize units with strong predictive power for completion (e.g., 

Scholarship as Conversation and Searching as Strategic Exploration), ensuring that these 

units are designed with engaging, interactive, and scaffolded activities to maximize learning 

gains. At the same time, modules like Authority is Constructed and Contextual should be 

redesigned to highlight their relevance and integrated more effectively into later units, rather 

than standing in isolation. Second, the strong inter-unit correlations point to the importance 

of integrated curriculum design, modules should not be treated as discrete segments but as 

interconnected learning pathways that progressively reinforce competencies. Third, since 

learning activities and assessments strongly predict completion, the MOOC should embed 

frequent, well-aligned assessments and interactive exercises to encourage persistence. 

Providing timely feedback is critical to sustaining motivation and reducing dropout. Fourth, 

practical supports such as adaptive pacing, differentiated resources, and scaffolds for 

underperforming groups could address the disparities revealed in ANOVA results. Finally, 

given that most learners are at the “developing” level of IL skills, course designers and 

librarians should incorporate progressive competency milestones and self-reflective tasks to 

help learners track and advance their IL growth over time. 
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Policy and institutional implications 

At the institutional level, these findings highlight the need for universities and 

libraries to formally recognize IL competency development as a staged, progressive process 

tied to curricular outcomes. Policies should mandate the integration of IL MOOCs into 

academic programs, with explicit alignment to the ACRL frames to ensure conceptual depth 

and transferability. Libraries should establish assessment systems that track IL competency 

growth across cohorts, using engagement analytics and competency outcomes as 

performance indicators. Institutions should also invest in professional development for 

librarians, equipping them with skills in digital pedagogy, learning analytics, and curriculum 

mapping to strengthen MOOC-based instruction. At the national or ministerial level, the 

findings suggest the need to develop standardized IL competency benchmarks (possibly 

adapted from the ACRL Framework) that define expected progression levels (developing, 

proficient, advanced) across higher education. Ministries and accreditation agencies could 

require universities to demonstrate how IL competencies, particularly advanced frames like 

Scholarship as Conversation and Searching as Strategic Exploration are embedded within 

graduate attributes. Finally, cross-institutional collaborations could be promoted to share 

best practices in IL MOOC design, delivery, and evaluation, ensuring that digital IL 

instruction is equitable, scalable, and conceptually grounded. 

6) Examining Student Engagement across the Elements of the IL MOOC (RQ6)

 Theoretical Implications 

The findings provide important contributions to the theoretical understanding of 

information literacy (IL) pedagogy in MOOC environments. The data indicate that learner 

engagement is driven more by behavioral interaction with tasks than by content type or video 
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duration alone, reinforcing perspectives from constructivist and self-directed learning 

theories that emphasize the role of active participation in driving meaningful outcomes. The 

exceptionally high ANOVA results demonstrate that IL competencies are not evenly 

acquired across all frames, but rather vary significantly by completion status and learning 

unit. In particular, Units 5 (Scholarship as Conversation) and 6 (Searching as Strategic 

Exploration) emerged as critical predictors of success, suggesting that these advanced 

competencies may act as threshold concepts essential for student progression. At the same 

time, Unit 1 (Authority is Constructed and Contextual) displayed weaker correlations with 

completion, highlighting that foundational competencies, while necessary for scaffolding, 

may not directly influence persistence in the same way as more advanced frames. 

Furthermore, the bimodal pattern of engagement where large groups of learners either made 

no attempts or engaged persistently up to six times points to distinct learner archetypes that 

challenge traditional one-size-fits-all MOOC design. Taken together, these findings expand 

theoretical insights by demonstrating that IL competency development in MOOCs is a 

staged, frame-sensitive, and behaviorally mediated process that requires differentiated 

pedagogical responses. 

Practical implications 

From a practical standpoint, the findings highlight several strategies for improving 

IL MOOC design and delivery. Units with strong predictive power for completion, 

particularly Scholarship as Conversation and Searching as Strategic Exploration, should be 

prioritized and enriched with interactive, inquiry-based activities that engage students in 

authentic academic practices. Foundational units such as Authority is Constructed and 

Contextual should be explicitly linked to these later modules to make their relevance clear, 
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for example by embedding evaluation of authority within search and conversation tasks. 

Since time spent on the platform significantly predicts completion, course design should 

intentionally engineer structured opportunities for time-on-task, such as embedding 

questions within videos, branching scenarios, or short reflection prompts that sustain 

attention. The bimodal pattern of non-engagers versus strivers suggests the need for 

differentiated supports: early low-stakes activities and motivational nudges for hesitant 

learners, and mastery-based reattempt opportunities with targeted feedback for persistent 

learners. Assessment practices should emphasize frequent, low-stakes items with immediate 

and specific feedback, ensuring alignment with the ACRL frames and helping learners track 

their own competency development. Additionally, adaptive pacing, timely guidance, and 

diverse activity formats could reduce dropout rates and support learners with varying needs, 

thereby transforming the MOOC from a passive content repository into an interactive 

learning ecosystem. 

Policy and institutional implications 

At the institutional level, the findings underscore the need for universities and 

libraries to formally embed IL competency development as a progressive learning spine 

across academic programs. Policies should mandate the integration of IL MOOCs into 

curricula, ensuring that ACRL frames, particularly the advanced competencies most strongly 

tied to success are mapped to course and program learning outcomes. Libraries should adopt 

systematic learning analytics to monitor student engagement and outcomes, using indicators 

such as time on task, activity attempts, and assessment completion as benchmarks for 

instructional quality. Institutions should also recognize the instructional role of librarians by 

investing in professional development in digital pedagogy, instructional design, and learning 
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analytics, and by embedding IL teaching within workload and performance frameworks. At 

the national and ministerial level, the results suggest the need for standardized IL 

competency benchmarks aligned to the ACRL Framework, with defined progression levels 

from developing to proficient to advanced. Accreditation bodies could require evidence of 

competency achievement, particularly in higher-order frames such as inquiry and strategic 

exploration, as part of graduate attribute standards. Ministries and professional associations 

may also support collaborative IL MOOC platforms, resource sharing, and the development 

of national guidelines on assessment and engagement strategies. Such measures would 

elevate IL instruction from a supportive service to a strategic educational priority, ensuring 

that students graduate with the critical and ethical information skills required for academic 

and lifelong success. 

5.4 Limitations of the Study 

Despite offering valuable insights into information literacy (IL) instruction and the 

integration of theoretical frameworks within MOOC environments, several limitations of 

this study must be acknowledged. First, while interviews with academic librarians (RQ1-

RQ3) provided rich qualitative insights, the findings are based on a relatively small sample 

size across selected universities. This may limit the generalizability of the results, as the 

perspectives captured might not represent the full diversity of practices or levels of 

theoretical understanding across all Malaysian higher education institutions. 

Second, the interpretation of librarians’ practices in relation to theoretical models 

such as the ACRL Framework, the TPACK model, and constructivist learning theory was 

often implicit rather than explicit. Many participants demonstrated alignment in practice 

without formally referencing the frameworks, which creates a limitation in terms of 
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confirming the depth of their theoretical knowledge. This makes it difficult to determine 

whether their practices were consciously grounded in these models or guided more by 

experiential knowledge. 

Third, on the quantitative side (RQ4-RQ5), the analysis of student engagement and 

completion within the IL MOOC revealed strong statistical relationships between time on 

task, activity attempts, assessment completion, and competency development. However, the 

study design was limited by its reliance on platform-based analytics and completion metrics, 

which capture observable behaviors but do not fully account for underlying learner 

motivations, prior knowledge, or external factors such as workload, access to technology, or 

personal commitments. This means that while correlations and predictive relationships were 

identified, causal explanations remain tentative. 

Fourth, certain findings highlight content- and design-related constraints in the 

MOOC itself. For example, video duration did not consistently predict completion rates, 

suggesting that other factors such as content quality, perceived relevance, or instructional 

design may have influenced engagement. Similarly, the bimodal distribution of attempts 

(with large groups of non-participants versus highly persistent learners) indicates that the 

MOOC design may not have adequately supported learners with moderate or fluctuating 

engagement patterns. These design limitations restrict the extent to which conclusions about 

learner behavior can be generalized to other MOOC settings or IL instruction contexts. 

Finally, while the study identified significant competency gains in advanced ACRL 

frames such as Scholarship as Conversation and Searching as Strategic Exploration, most 

learners remained at the “developing” stage of IL competency. This raises questions about 

the short duration of the MOOC intervention and whether a longer or more embedded 

program might be necessary to foster progression to proficient and advanced levels. 
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Additionally, cultural and contextual factors unique to Malaysian higher education, such as 

language proficiency, disciplinary differences, and institutional priorities may limit the 

transferability of findings to other national or regional contexts. 

5.5 Recommendations 

Building on the limitations identified in this study, several avenues for future 

research are recommended. First, expanding the scope and scale of qualitative inquiry would 

strengthen the generalizability of findings. Future studies should involve a larger and more 

diverse pool of academic librarians across multiple universities and higher education 

systems, both within and outside Malaysia. This would provide a broader range of 

perspectives and enable comparisons across institutional types, disciplines, and cultural 

contexts. 

Second, further work is needed to address the theory–practice gap observed in this 

study. While librarians’ practices often aligned with theoretical models such as the ACRL 

Framework and the TPACK framework, explicit references were limited. Future research 

should therefore investigate how librarians can be more systematically trained to understand 

and apply these frameworks in a conscious, deliberate manner. Longitudinal or intervention 

studies that assess the impact of professional development programs on librarians’ 

theoretical awareness and instructional practices would be particularly valuable. 

Third, in relation to MOOC-based learning, future studies should incorporate mixed-

methods approaches that combine platform analytics with learner surveys, interviews, or 

focus groups. This would help to capture not only observable behaviours but also the 

motivational, contextual, and affective factors influencing learner engagement and 

completion. For example, investigating the role of self-regulation skills, language 
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proficiency, or external commitments could provide richer explanations for the bimodal 

engagement patterns found in this study. 

Fourth, future research should explore design innovations in IL MOOCs that directly 

address the limitations identified here. Experimental studies could compare different 

instructional designs, for instance, shorter versus longer videos with embedded quizzes, 

gamification strategies, or adaptive feedback systems to determine which approaches most 

effectively promote sustained engagement and competency growth. Similarly, investigating 

scaffolding techniques for “non-starters” or support pathways for learners with intermediate 

engagement levels could yield practical insights for improving completion rates. 

Finally, future studies should consider longer-term interventions that move beyond a 

single-semester MOOC to track IL competency development over time. A longitudinal 

approach could examine whether learners progress from developing to proficient or 

advanced competency levels when IL instruction is integrated across multiple courses or 

academic years. Comparative studies across cultural and institutional contexts would also 

help to identify how local factors, such as language and educational traditions, influence 

both engagement and learning outcomes.  

5.6 Contributions of the Study 

This study makes several important contributions to the field of information literacy 

(IL) instruction, both conceptually and practically. 

Theoretical contributions 

The study extends knowledge on the theoretical foundations of IL pedagogy by 

demonstrating how multiple frameworks, the ACRL Framework for Information Literacy 

for Higher Education, the TPACK framework, and learning theories such as constructivism, 
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self-directed learning, and cognitive load theory are reflected in practice. The findings from 

RQ1–RQ3 illustrate that while librarians’ theoretical awareness varies, their instructional 

approaches implicitly incorporate core principles of these frameworks through scaffolding, 

ethical integration, interactive pedagogy, and continuous learning. In addition, the MOOC-

based findings (RQ4-RQ5) highlight that IL competency development is a staged and frame-

sensitive process, with higher-order competencies such as Scholarship as Conversation and 

Searching as Strategic Exploration functioning as threshold concepts that strongly predict 

completion and success. This contributes to the broader theoretical discourse by evidencing 

how theory is operationalized in digital learning environments, and by emphasizing the 

behavioral dimensions of engagement, such as time on task, activity attempts, and 

assessment completion that mediate competency growth. 

Practical contribution 

Practically, the study provides actionable insights for librarians, universities, and 

policymakers. For librarians, the findings highlight the importance of differentiated 

instruction, explicit integration of ethics and values, interactive pedagogy, and continuous 

professional development. For IL MOOC designers, the results emphasize the value of 

designing interactive, scaffolded, and assessment-driven modules that move beyond passive 

content delivery. At the institutional level, the study reinforces the need to formally embed 

IL into curricula, allocate resources for librarian training, and adopt engagement analytics as 

part of quality assurance processes. At the national and ministerial level, the study 

contributes by recommending standardized IL benchmarks aligned with the ACRL 

Framework, and by highlighting the potential of cross-institutional collaborations to develop 

scalable IL MOOCs. These contributions underscore the role of IL instruction as not merely 
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a support service but a strategic educational priority for preparing critical, ethical, and 

lifelong learners in higher education. 

5.7 Chapter Summary 

This chapter has discussed and synthesized the findings of the study in relation to the 

five research questions (RQ1-RQ5), highlighting their theoretical, practical, and policy 

implications, as well as identifying the study’s limitations, recommendations for future 

research, and overall contributions. 

The discussion began with RQ1, which examined the extent to which theoretical 

concepts are incorporated into information literacy (IL) instruction. Findings revealed that 

librarians’ practices, while often implicitly rather than explicitly linked to theory, reflected 

constructivist principles, ethical and holistic considerations, active learning strategies, and 

lifelong learning approaches. This shows that IL instruction is not purely technical, but is 

underpinned by diverse theoretical traditions that guide teaching practices. 

RQ2 addressed how academic librarians understand and apply the TPACK 

framework in their IL instruction. The findings indicated a practical but varied application 

of technological, pedagogical, and Content Knowledge (CK). Librarians demonstrated 

integration of diverse digital tools, active facilitation strategies, and advanced IL content, 

alongside feedback mechanisms to sustain engagement. This reinforces the operational 

relevance of TPACK in IL instruction and underscores the need for professional 

development to strengthen librarians’ theoretical awareness. 

RQ3 explored the extent to which librarians understand and apply the ACRL 

Framework. Results showed uneven familiarity with the framework, yet librarians’ 

practices—such as structured module design, focus on search strategies and ethical use, 
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inquiry-based engagement, outcome-based assessment, and contextual adaptation—aligned 

with its six frames. This demonstrates that the ACRL Framework, even if not always 

consciously applied, is embedded in practice and contributes to developing students’ IL 

competencies. 

The quantitative phase (RQ4 and RQ5) focused on the IL MOOC developed for this 

study. RQ4 examined how learner engagement (time spent, video duration, learning activity 

and assessment attempts) relates to completion. The analysis revealed that video length alone 

did not strongly predict completion, but time spent, activity engagement, and assessment 

attempts were significant predictors of success. This finding highlights that engagement is a 

behavioral construct shaped more by interaction and persistence than by passive exposure to 

content. RQ5 investigated the relationship between IL competency development and MOOC 

completion. Strong correlations and ANOVA results showed that higher-order ACRL 

frames, especially Scholarship as Conversation and Searching as Strategic Exploration, 

were strongly associated with completion and competency gains. However, most learners 

remained at the “developing” stage of IL skills, suggesting that short-term interventions have 

limited impact on progression to advanced levels. 

The implications of these findings were discussed in three dimensions. Theoretically, 

the study contributes by evidencing the integration of multiple frameworks (ACRL, TPACK, 

constructivism, self-directed learning, and cognitive load theory) into IL instruction, and by 

showing how engagement behaviors mediate competency development. Practically, the 

study offers clear recommendations for librarians and MOOC designers, including 

scaffolding instruction, embedding interactivity, aligning assessments with IL frames, and 

providing adaptive supports for diverse learners. At the policy and institutional level, the 

study emphasizes the need to embed IL into curricula, support professional development, 
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adopt learning analytics for quality assurance, and establish standardized IL competency 

benchmarks aligned to national graduate outcomes. 

The chapter also acknowledged several limitations, such as the small sample size of 

librarians limiting generalizability; the implicit rather than explicit reference to theoretical 

frameworks; the reliance on platform analytics that capture behaviour but not deeper 

motivational or contextual factors; constraints in MOOC design that may have influenced 

engagement patterns; and contextual factors unique to Malaysian higher education that may 

limit transferability. 

From these limitations, recommendations for future research were proposed. These 

include expanding the scope of qualitative inquiry to include more diverse institutional 

contexts, investigating the explicit application of theoretical models through librarian 

training, adopting mixed-methods approaches to capture both behavioural and motivational 

dimensions of MOOC engagement, testing design innovations such as gamification and 

adaptive supports, and conducting longitudinal studies to track IL competency development 

over time. 

Finally, the study makes significant contributions. Theoretically, it demonstrates how 

IL instruction is grounded in and enriched by multiple frameworks, extending the discourse 

on framework integration in digital environments. Methodologically, it advances IL research 

through its mixed-methods design and novel use of learning analytics in MOOC evaluation. 

Practically and at the policy level, it offers actionable strategies for librarians, institutions, 

and ministries to strengthen IL instruction as a progressive, competency-based, and 

analytics-informed educational priority. 
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In summary, this chapter has shown that IL instruction, whether delivered through 

face-to-face modules or MOOCs, is both theoretically informed and practically impactful 

when effectively scaffolded, interactive, and systematically assessed. While challenges 

remain in scaling, sustaining, and advancing IL competencies, the findings of this study 

provide a strong foundation for improving IL pedagogy, strengthening institutional 

practices, and shaping national policies that prepare students to become critical, ethical, and 

lifelong learners in an information-rich society. 
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Appendix B: Expert Verification Form 
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Appendix C: Interview Consent Form 
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Appendix D: Interview Protocol 
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Appendix E: Student Participation in the Information Literacy MOOC   

           (Lecturer/Librarian Invitation Email) 

 

 

 



341 

 



342 

 

 

 



343 

 

 

  

 



344 

 

 



345 

 

 

 

 



346 

Appendix F: About Information Literacy MOOC (Slides shared to participants) 
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Appendix G: Email to the Director of Perpustakaan Tun Abdul Rahman Ya’kub  

            (PeTARY), Universiti Malaysia Sarawak – Request for permission to share 

            the Information Literacy MOOC on PeTARY’s social media platforms 
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Appendix H: Information Literacy MOOC Content 

 

Unit 2: Information Creation as a Process 

 

Figure H1: Unit 2 Summary 

 

 

 Figure H2: Unit 2 Lecture video 
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 Figure H3: Comments for Unit 2 Lecture video 

 

 

 Figure H4: Unit 2 Activity (Quiz) 
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        Figure H5: Comments for Unit 2 Activity (Quiz) 

 

 

 

        

        Figure H6: Unit 2 Assessment 
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    Figure H7: Comments for Unit 2 Assessment (Assignment) 

 

 

 

         Figure H8: Unit 2 Further readings 
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Figure H9: Comments for Unit 2 Further readings 
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Unit 3:  Information has Value 

 

Figure H10: Unit 3 Summary 

 

 

 

Figure H11: Unit 3 Lecture video 
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Figure H12: Comments for Unit 3 Lecture video 

 

 

          

   Figure H13: Unit 3 Activity (Quiz) 
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Figure H14: Comments for Unit 3 Activity (Quiz) 

 

 

 

 
Figure H15: Unit 3 Assessment (Assignment) 
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Figure H16: Comments for Unit 3 Assessment (Assignment) 

 

 

 

Figure H17: Unit 3 Further Readings 
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Figure H18: Comments for Unit 3 Further Readings 
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Unit 4:  Research as Inquiry 

 

Figure H19: Unit 4 Summary 

 

 

         
Figure H20: Unit 4 Lecture Video 
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Figure H21: Comments for Unit 4 Lecture Video 

 

 

 

 

Figure H22: Unit 4 Activity (Quiz) 
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      Figure H23: Comments for Unit 4 Activity (Quiz) 

 

 

 

         

 
     Figure H24: Unit 4 Assessment (Assignment) 

 

 

 

 
   Figure H25: Comments for Unit 4 Assessment (Assignment) 
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    Figure H26: Unit 4 Further Readings 

 

 

 

                      Figure H27: Comments for Unit 4 Further Readings 
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Unit 5:  Scholarship as Conversation 

 

Figure H28: Unit 5 Summary 

 

 

 

                                   Figure H29: Unit 5 Lecture Video 
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  Figure H30: Comments for Unit 5 Lecture Video 

 

 

                               Figure H31: Comments for Unit 5 Activity (Quiz) 
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                                  Figure H32: Unit 5 Assessment (Assignment) 

 

 

Figure H33: Comments for Unit 5 Assessment (Assignment) 
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            Figure H34: Unit 5 Further Readings 

 

 

 

          Figure H35: Comments for Unit 5 Further Readings 
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Unit 6: Searching as Strategic Exploration 

 
Figure H36: Unit 6 Summary 

 

 
Figure H37: Unit 6 Lecture Video 
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      Figure H38: Comments for Unit 6 Lecture Video 

 

 

 
Figure H39: Comments for Unit 6 Activity (Quiz) 
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Figure H40: Unit 6 Assessment (Assignment) 

 

 

 

        
Figure H41: Comments for Unit 6 Assessment (Assignment) 
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Figure H42: Unit 6 Further Readings 

 

 

 
Figure H43: Comments for Unit 6 Further Readings 
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Appendix I: Alternatives to get more Participants for Information Literacy MOOC 

 

 

Figure I1(a): Promoting IL MOOC to a group of Cognitive Science students at the Faculty 

of Cognitive Sciences and Human Development on 17th October 2022 

 

 

Figure I1(b): Promoting IL MOOC to a group of Cognitive Science students at the Faculty 

of Cognitive Sciences and Human Development on 17th October 2022 
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Figure I2(a): Promoting IL MOOC to a group of UiTM students at Perpustakaan Tun 

Abdul Razak, Universiti Teknologi MARA, Kota Samarahan, Sarawak on 14th November 

2022 (Perpustakaan Tun Abdul Razak, 2022) 

 

 

Figure I2(b): Promoting IL MOOC to a group of UiTM students at Perpustakaan Tun 

Abdul Razak, Universiti Teknologi MARA, Kota Samarahan, Sarawak on 14th November 

2022 (Perpustakaan Tun Abdul Razak, 2022) 
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Appendix J: Information Literacy MOOC Certificate of Completion 

 

 

 

 

Figure J1: Example of Information Literacy MOOC Certificate of Completion 
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Appendix K: Level of Assessment for Information Literacy Skills Competency   

  (Answer Sheets) 

 

Unit 1: Authority is Constructed and Contextual  

Level of Assessment: Advanced 

 

QUIZ – AUTHORITY IS CONSTRUCTED AND 

CONTEXTUAL 

 

Name/ Student ID P134 / XXXXX 

University U05 

Programme/ Year of Study FOS08/ X 

Contact details (email/ mobile) XXXXX@XXXXX.XX / XXXXXXXXXX 

 
1) Identify the type of information based on your information need: 

 

Topic 

(e.g. Korean wave) 

Mental health 

Subject 

(e.g. Communication, music) 

Globalisation, health 

Focus 

(e.g. Korean pop, Korean drama) 

Mental health issue 

 
 

2) Identify the type of information source which you would like to refer to (e.g. scholarly 

journal, social media, blog, news article, etc.) 

 

Scholarly journal 

 

3) Title of your chosen information source 

Mental Health Issues and the University Student 

mailto:XXXXX@XXXXX.XX
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4) Several things to identify before you start reading the information retrieved on any 

information source: 

 

Author background/ details (Who is the author?) 

The author’s name is Doris Iarovici. She grew up in New York City and is a graduate of Yale 

College and the Yale University School of Medicine.She is a writer and a psychiatrist whose short 

story collection Minus One was released in November 2020. A previous collection, American 

Dreaming and Other Stories, received the Novello Literary Award and other publishing honors. 

She is a recipient of the Jack Dyer Fiction Prize and fellowships in fiction to the Djerassi Resident 

Artists Program, Virginia Center for the Creative Arts, Hambidge, and elsewhere. Her nonfiction 

book, Mental Health Issues and the University Student, focuses on college psychiatry. 

Author qualifications (Did they graduate in the relevant field of study or are they very 

experienced in what they do?) 

 

Education 

The author Education, Training and Certifications : 

⚫ Chief Resident, Psychiatry Outpatient Clinic, Psychiatry, Duke University School of 

Medicine (1995 - 1996) 

⚫ Psychiatry Residency, Psychiatry, Duke University School of Medicine (1992 - 1995) 

⚫ M.D., Yale University (1992) 

 

Publication 

⚫ Published 5 books 

⚫ Published 3 articles 

⚫ Published 24 referred articles 

⚫ Published 2 book chapters 

⚫ Published 5 book reviews 
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  Recognition: 

In the news - The antidepresant Generation ( the New York Times / 17th April 2014) 

• Djerassi Artist Program Fellow (2019) 

• Novello Literary Award 

• Virginia Center for the Creative Arts Fellow in Writing 

• The Portland Review Short Fiction Award (2016) 

• Crab Orchard Review Jack Dyer Award for Fiction 

• Durham Arts Council Emerging Artist Award in Literature 

 

Author authority (Did they go to school/ university/ college for a number of years or do they 

have a lot of life experience?) 

The author Education, Training and Certifications: 

• Chief Resident, Psychiatry Outpatient Clinic, Psychiatry, Duke University School of 

Medicine (1995 - 1996) 

• Psychiatry Residency, Psychiatry, Duke University School of Medicine (1992 - 1995) 

• M.D., Yale University (1992) 

 

The author previous Appointments and Affiliations: 

• Clnical Associate in the Department of Psychiatry and Behavioral Sciences, Psychiatry, 

Child and Family Mental Health and Community Psychiatry, Psychiatry and Behavioral 

Sciences (2013 - 2017) 

• Clinical Associate in the Department of Psychiatry and Behavioral Sciences, Psychiatry and 

Behavioral Sciences, Clinical Science Departments (2000 - 2013) 

• Consulting Associate in the Department of Psychiatry and Behavioral Sciences, Psychiatry 

and Behavioral Sciences, Clinical Science Departments (1996 - 2000) 

 
 

5) Several things to identify as you read the information retrieved: 
 

The way the information are presented in the information source (How does the author’s 

authority, i.e. through education/ personal experience shaped the way they talk about the 

subject?) 

The information in this article is presented and discussed in a logical manner. The author's 

writing style reveals his in-depth understanding of the subject. It's clear that the author's 

education, which is what gives him his authority, has shaped how he tackles the subject. This 

article's material improves readers' awareness of the importance of being aware of numerous 

distinct features relating to the issue at hand in addition to offering in-depth explanations on 

the subject. 

The limitations of the author’s expertise (Whether the author’s knowledge is delivered based 

on facts/ data or life experience, etc.) 

Both data and logical facts were used in the book as well as how the subject relates to the current 

global phenomenon. In this article, the author explained about Crisis on the College Campus at 

the beginning of the book, followed by both statistical data and facts cited from several other 

relevant studies. 
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The author’s expertise construct or context (Whether they resulted in any bias) 

According to the book based on my interpretation, the author mentioned that college is the one 

of the most ideal time for positive change in with the young people during crucial period of their 

development. The author also thinks that the current college mental health crisis and narrates 

how college mental health services have evolved along with the changes in student populations. 

Substance misuse, marital issues, eating disorders, depression, anxiety, and cultural differences 

are all covered. Sleep problems and perfectionism are two issues that this book specifically 

addresses. A manual for conducting emergency assessments, including risk classification, 

hospitalisation, public safety, and communication both inside and outside the campus 

community, is a crucial part of the volume. In my opinion there are no bias involved and 

mentioning the mental health of college students. 

 
 

 

6) Consider authority as you look for sources to use in your research project/ assignment: 

 

Figure out more about your research project/ assignment and see whether the author 
actually has the authority to make the claims they are making 
My assignment requires me to write an essay about how Mental health describes the 
current crisis in college mental health and tells the story of how college mental health 
services have changed as student populations have changed. She discusses the lifestyle 
issues and mental health issues that students face, exploring various interventions through 
case vignettes. Based on the book that was referred to, the author has the authority in what 
was stated. This is due to the fact that the article is written properly, with each piece of 
information is based on statistics and the author providing further explanations based on 
his or her understanding of the current topic. 
 

Is the author’s expertise sufficient for use in your research project/ assignment and how 

do you determine the credibility of this information source? 

Even though I can use the author's knowledge in my assignment as it's valid. The author's 
confidence in supporting and rationalising his assertions with facts is also not overlooked, but 
I think I could do better if I read more of the other article by the same topic written by other 
authors. Meanwhile, the author's writing style and the clarity of her explanations speak to the 
authority of this source. 
 

How do you determine the validity of the information created by the authority of their 

information source? 

It depends on the author's level of expertise on a particular subject or topic through his written 

explanation as well as the sources to which the author refers as to whether the information 

provided by the authority of their information source is accurate. 
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Unit 1: Authority is Constructed and Contextual  

Level of Assessment: Proficient 

 

QUIZ – AUTHORITY IS CONSTRUCTED AND CONTEXTUAL 

Name/ Student ID P014/ XXXXX 

University U01 

Programme/ Year of Study FOS24/ XX 

Contact details (email/ mobile) XXXXX@XXXXX.XX/ XXXXXXXXXX 

 

1) Identify the type of information based on your information need: 

Topic 

(e.g. Korean wave) 

Cancer Pathogenesis 

Subject 

(e.g. Communication, music) 

Medical sciences 

Focus 

(e.g. Korean pop, Korean drama) 

Role of PAD4 enzymes in cancer pathogenesis 

 

2) Identify the type of information source which you would like to refer to (e.g. scholarly journal, social media, 

blog, news article, etc.) 

1) Journal article 

2) Books 

 

 

3) Title of your chosen information source 

Potential Role of Peptidylarginine Deiminase Enzymes and  Protein Citrullination in Cancer Pathogenesis 

 

4) Several things to identify before you start reading the information retrieved on any information source: 

 

Author background/ details (Who is the author?) 

Paul R. Thompson. He is the researcher and lecturer at University of Massachusetts Medical School, 

United States. Thompson and his team actively involve in research related PAD4. He has publish more 

than 177 article in his career. He also has successfully to develop two novel PAD4 inhibitor cl-amidine 

and GSK199 

 

Author qualifications (Did they graduate in the relevant field of study or are they very experienced in 

what they do?) 

mailto:XXXXX@XXXXX.XX/
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He is lecturer and researcher in organics chemistry, chemical biology and biochemistry 

 

Author authority (Did they go to school/ university/ college for a number of years or do they have a lot 

of life experience?) 

He is lecturer at Department of Biochemistry and Molecular Pharmacology in University of 

Massachusetts Medical School, United States 

5) Several things to identify as you read the information retrieved: 

 

The way the information are presented in the information source (How does the author’s authority, 

i.e. through education/ personal experience shaped the way they talk about the subject?) 

He has education in pharmaceutical chemistry and has a lot of experience in research related to PAD4. 

 

The limitations of the author’s expertise (Whether the author’s knowledge is delivered based on 

facts/ data or life experience, etc.) 

The article was based on the research finding 

 

The author’s expertise construct or context (Whether they resulted in any bias) 

Both it was constructed from multiple research that has been done and contextual from his learning. 

There is  no any bias, the author address the issues in a good manner. 

 

 

 

6) Consider authority as you look for sources to use in your research project/ assignment: 

Figure out more about your research project/ assignment and see whether the author actually 

has the authority to make the claims they are making 

Yes, the author has patent several PAD4 inhibitor 

 

Is the author’s expertise sufficient for use in your research project/ assignment and how do you 

determine the credibility of this information source? 

The author work has been cited by other researcher 

 

How do you determine the validity of the information created by the authority of their 

information source? 

The author cited the work that is not been done by him and reporting the finding in the article and 

publish it on high impact journal 

 

Unit 1: Authority is Constructed and Contextual  

Level of Assessment: Developing 
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QUIZ – AUTHORITY IS CONSTRUCTED AND 

CONTEXTUAL 

 

Name/ Student ID P098/ XXXXX 

University U08 

Programme/ Year of Study 
FOS18/ XX 

Contact details (email/ mobile) XXXXX@XXXXX.XX/ XXXXXXXXXX 

 

1) Identify the type of information based on your information need: 

 

Topic 

(e.g. Korean wave) 

Mental Health 

Subject 

(e.g. Communication, music) 

Peer support 

Focus 

(e.g. Korean pop, Korean drama) 

Work, Specialist 

 

2) Identify the type of information source which you would like to refer to (e.g. scholarly journal, 

social media, blog, news article, etc.) 

Scholarly Journal 

 

3) Title of your chosen information source 

The Impact of Peer Support Work On The Mental Health of Peer Support Specialist 

 

4) Several things to identify before you start reading the information retrieved on any 

information source: 

Author background/ details (Who is the author?) 

Daniel Poremski, Jonathan Han Loong Kuek, Qi Yuan, Ziqiang Li, Kah Lai Yow, Pui Wai Eu 

and Hong Choon Chua 

Author qualifications (Did they graduate in the relevant field of study or are they very 

experienced in what they do?) 

Yes. They are all from Institute of Mental Health in Singapore. 

Author authority (Did they go to school/ university/ college for a number of years or do they 

have a lot of life experience?) 

They have worked in the field for a very long time, therefore they have a lot of experience 

 

mailto:XXXXX@XXXXX.XX/
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5) Several things to identify as you read the information retrieved: 

 

The way the information are presented in the information source (How does the author’s 

authority, i.e. through education/ personal experience shaped the way they talk about the 

subject?) 

Through education 

 

The limitations of the author’s expertise (Whether the author’s knowledge is delivered 

based on facts/ data or life experience, etc.) 

It is based on participant data that they have examined 

 

The author’s expertise construct or context (Whether they resulted in any bias) 

No, as they directly studied the perceptions of the participants and backed them up with solid 

information from other scholars 

 

 

6) Consider authority as you look for sources to use in your research project/ assignment: 

 

Figure out more about your research project/ assignment and see whether the 

author actually has the authority to make the claims they are making 

Yes, provided they are natively trained professionals in the relevant field 

 

Is the author’s expertise sufficient for use in your research project/ assignment and how do you 

determine the credibility of this information source? 

Yes. The paper is offered by BMC, a reputable collection of peer-reviewed journals that 

consistently uphold the quality of the research they publish 

 

How do you determine the validity of the information created by the authority of their 

information source? 

It offered the sources 
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Unit 2: Information Creation as a Process  

Level of Assessment: Advanced 
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Unit 2: Information Creation as a Process  

Level of Assessment: Proficient 
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Unit 2: Information Creation as a Process  

Level of Assessment: Developing 
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Unit 3: Information has Value  

Level of Assessment: Advanced 
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Unit 3: Information has Value  

Level of Assessment: Proficient 
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Unit 3: Information has Value  

Level of Assessment: Developing 
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Unit 4: Research as Inquiry  

Level of Assessment: Advanced 

 

 

 

 

Unit 4: Research as Inquiry  

Level of Assessment: Proficient 
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Unit 4: Research as Inquiry  

Level of Assessment: Developing 
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Unit 5: Scholarship as Conversation  

Level of Assessment: Advanced 
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Unit 5: Scholarship as Conversation  

Level of Assessment: Proficient 
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Unit 5: Scholarship as Conversation  

Level of Assessment: Developing 
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Unit 6: Searching as Strategic Exploration  

Level of Assessment: Advanced 
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Unit 6: Searching as Strategic Exploration  

Level of Assessment: Proficient 
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Unit 6: Searching as Strategic Exploration  

Level of Assessment: Developing 
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Appendix L: Promotional Infographic for the Information Literacy MOOC 
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Appendix M: Promotional Posters for the Information Literacy MOOC 
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Appendix N: IL MOOC Assessment (Blank Sheets) 

 

Unit 1: Authority is Constructed and Contextual 
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Unit 2: Information Creation as a Process 
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Unit 3: Information has Value 

 

 

 

Unit 4: Research as Inquiry 
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Unit 5: Scholarship as Conversation 
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Unit 6: Searching as Strategic Exploration 
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Appendix O: IL MOOC Assessment (Example Sheets) 

 

Unit 1: Authority is Constructed and Contextual 
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Unit 2: Information Creation as a Process 

 

Unit 3: Information has Value 
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Unit 4: Research as Inquiry 
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Unit 5: Scholarship as Conversation 
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Unit 6: Searching as Strategic Exploration 
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Appendix P: Student Consent Form 
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Appendix Q: Thematic Analysis of Qualitative Data (Screenshots from Quirkos) 

 

 

Figure Q1: Key Focus Areas in Information Literacy Education: Management, 

Technology, Pedagogy, Assessment, and Flexibility 

 

 

 

Figure Q2: Core Elements of IL Session Management: Preparation, Technologies, and 

Teaching Fundamentals 
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Figure Q3: Key Aspects of Technology Integration in IL Education: Teaching Methods, 

Online Tools, and Engagement 

 

                      

Figure Q4: Enhancing Pedagogical Practices in IL: Evaluation, Strategy Optimization, and 

Adaptive Teaching Approaches 
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Figure Q5: Flexible IL Teaching Methods: Content Updates, Collaboration, and 

Knowledge Sharing for Continuous Learning 

 

 

                                

Figure Q6: ACRL Framework Assessment: Understanding, Relevance, Engagement, and 

Adaptation Challenges 

 


