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Abstract: The COVID-19 pandemic forced many universities to close doors and keep students com-
pletely online—a phenomenon that raised unprecedented challenges with lessons learned that should
be integrated into future educational knowledge management strategies and practices. Special attention
should be given to students’ learning habits. This paper presents the results of a semi-systematic
literature review on the research problem and a survey of a sample of business students regarding
their learning habits and preferences. Learnings of the research can be useful for the transition to an
entirely online distance education, integrated in the framework of knowledge management strategies
regarding e-learning in universities. The primary quantitative research was conducted before the start
of the lockdown, and the results give useful insights that can be translated into mandatory elements
for any strategy designed to assure a smooth and effective passage from in-class education to online
teaching and learning. Students’ pre-epidemic learning habits, their use of communication tools and
their preferences for solutions usable in distance education, with a special focus on gender and education
level, have been investigated. Results are correlated in the paper with possible knowledge management
strategies in universities as part of an approach with both academic and practical implications.

Keywords: online learning; e-learning systems; educational knowledge management; business education

1. Introduction

The first steps toward online education were made almost three decades ago, and since
then universities and schools all over the world have used it for distance or part-time students.
With the sudden impact of the COVID-19 pandemic and the consequent necessity to ensure
physical distance, online education has become almost the norm. However, educational insti-
tutions found themselves in different states of preparation for such a challenge, beginning
with the professors’ mindset to aspects related to pedagogy and usage of technology, even if
some of these aspects were discussed by the academic literature prior to the pandemic [1].
Organizational agility and previous experience in e-learning made a difference, being very vis-
ible in how schools and universities managed the sudden transition towards online education
starting in February and March 2020.

Even before the COVID-19 pandemic, digital alternatives to classic education were a
promising reality, with global EdTech investments reaching US$18.66 billion in 2019 [2]
in an overall challenged university model [3–6]. As clearly stated by Chamorro-Premuzic
and Frankiewicz [3], “employers need skills, not just knowledge or titles, students want
jobs, not knowledge or titles ( . . . ), while many elite universities prioritize research,
often at the expense of teaching”. Despite technological developments and socioeconomic
reconfiguration specific to digital natives’ characteristics [4–6], “higher education has
significantly lagged behind other industries in moving to a more digitally driven business
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model ( . . . ), with less than 5% of college budgets ( . . . ) dedicated to IT spending” [7].
The COVID-19 pandemic catalyzed what was emerging as a generic reality affecting
simultaneously almost all educational institutions. University faculties of Humanities and
Economics found themselves in an apparently better situation, as investments in digital
technologies necessary for generalized distance learning seemed to be lesser than in the
case of technical and vocational schools. Nevertheless, business schools should expect soon
an IT moderated transformation based on the antecedents of “the transformations of the
university, the business world and the student” [8].

In response to the call for understanding of lessons learned by business schools in the
context of the COVID-19 pandemic, the present paper focuses on the multifocal triad of e-
learning, transformation of students and knowledge management. Students’ preferences in
the online environment as compared to their learning habits in the traditional educational
one are correlated with other lessons learned during the pandemic for future practical
knowledge management strategies in universities.

To address the above issues, this study has three purposes: (1) exploring knowl-
edge management strategies related to e-learning; (2) investigating the transformation of
business students from the perspective of their learning habits; (3) formulating recommen-
dations on how to integrate students’ transformation, understood from the perspective of
their learning habits, into knowledge management strategies in business schools in the
context of COVID-19. The main research problems can be formulated as follows:

1) What is the status of knowledge management as a practice in educational institutions,
particularly in universities/business schools, related to e-learning?

2) What are the learning practices of students in the digital environment, as compared
to the classical one, in higher education systems?

As the first research phase, a semi-systematic literature review was performed, and
two research gaps were identified, affirmed by a series of expert focus group discussions:
gender specific e-learning preferences on one hand and probable differences by education
levels on the other. The following phase, a quantitative survey, therefore aimed to explore
these statistical significances, among others. Based on the findings from the semi-systematic
literature review and the quantitative study conducted on business students regarding
their learning habits and preferences, the authors discuss knowledge management in
universities, applying the lessons learned from the transition to online education.

The paper has both theoretical and practical implications. The findings are useful
in defining some possible efficient practices for passing from the traditional education
framework to a digital one, considering students’ learning preferences, and thus being
usable for educational managers in the context of the COVID-19 pandemic.

2. Literature Review

In the literature review section the article briefly presents the concepts of e-learning
and knowledge management in education, the most important related theories, the appli-
cable teaching methods using online platforms and students’ and teachers’ perceptions of
online teaching and communication in order to understand the topic as widely as possible
and to contrast it with the challenges specific to business education.

2.1. Literature Review Methodology

This paper uses a variant of semi-systematic literature review to get a deeper insight
into the above research problems. The use of the semi-systematic review allows us “to
identify and understand all potentially relevant research traditions that have implications
for the studied topic” [9]. A thematic analysis of the most relevant concepts and narratives
related to e-learning, knowledge management in educational institutions and student trans-
formation was conducted. To synthesize the state of knowledge on the topic, articles, book
chapters and conference proceedings were selected from international academic databases,
as well as reports and studies published by international organizations (UNESCO, WHO),
consultancy firms (McKinsey, Deloitte), and educational publishers (McGraw-Hill). The
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literature presented in Table 1 frames the following aspects: (1) the advantages and disad-
vantages of e-learning, the satisfaction and trust associated with e-learning, the relationship
with the digital divide and the current technological challenges; (2) the knowledge man-
agement practices of universities; (3) the student transformation and learning preferences
in the current digitalized context.

Table 1. Literature review main results.

Studies on e-learning

Studies on the benefits and disadvantages of e-learning
in higher education Almaiah et al. [10]; Arkorful and Abaidoo [11]; Cantoni et al. [12]

Studies about satisfaction levels and trust related to
e-learning Pharm et al. [13]; Goh et al. [14]; Paechter et al. [15]; Sun et al. [16]

Studies on e-learning and the digital divide Sepulveda for UNESCO [17]; Correia for WHO [18]; Muresan and
Gogu [19]; Journell [20]

Studies on technology advances in e-learning (mobile,
augmented reality, artificial intelligence, etc.) McKinsey [21]; Deloitte [22]

Studies on knowledge management in higher education

Studies on the relationship between knowledge
management and organizational performance and
innovation

Gold et al. [23]; Liao and Wu [24]; López-Nicolás and Meroño-Cerdán
[25]; Ngah et al. [26]

Studies on the framework of knowledge management in
higher education

Rowley [27]; Kidwell et al. [28]; Akhawan et al. [29]; Townley [30];
Mahdi et al. [31]; Iqbal et al. [32]; Muqabas et al. [33]; Ramjeawon and
Rowley [34]; Bratianu [35]; Gurteen [36]; Tan [37]; Chugh [38]

Studies on knowledge management practices in e-learning systems

Studies on online learning and knowledge-based
educational environment

Alharti et al. [39]; Petrides and Nodine [40]; Tessier and Dalkir [41];
Campbell [42]; Weichhart et al. [43]

Studies on knowledge management in distance learning
institutions Sharifzadeh and Safari [44]; Ras et al. [45]

Studies on student transformation and learning preferences

Studies on students as stakeholders of educational
institutions

Krishnamurthy [8]; Al Shehab [46]; Nunez et al. [47]; Guilbault [48];
Nixon et al. [49]; Bovill [50]; Ricci et al. [51]; Pack and Peek [52]

Studies on students’ learning preferences

McGraw-Hill Education [53]; Rogowski et al. [54]; Vagg et al. [55];
Severiens and Ten Dam [56]; Keri [57]; Francis [58]; Alkhasawneh et al.
[59]; Demirbas and Demirkan [60]; Sarabi-Asiabar et al. [61]; Al-Saud
[62]; Cetin and Erel [63]; Dalmolin et al. [64]; Othman et al. [65];
Demirkan [66]; Matthews [67]; Garber [68]; Yousef [69]; Gappi [70];
Kolb [71]; Felder and Soloman [72].

2.2. Studies on E-Learning

There is no generally accepted definition of the term “e-learning”. In a general sense,
e-learning means any form of learning that is available electronically and includes a wide
range of computer-based educational platforms, educational material sharing methods and
forms of educational materials such as multimedia materials, simulations and games. To
evaluate an e-learning system, it is necessary to examine the advantages and disadvantages
for its users. Based on the literature, it can be concluded that e-learning has several benefits
in higher education: flexibility in terms of time and place [10], cost-effectiveness by reducing
expenses associated with physical facilities and transport, and opportunities for students
to progress at their own pace [10,11]. The smaller learning units generally found in e-
learning can contribute to a better understanding of the content [12] and a more lasting
learning effect, while the mix of digital instruments enhances students’ participation and
collaboration. Although e-learning has advantages when used in education, it equally
has disadvantages: a negative impact on socialization skills [11], increased possibility of
fraud in exams, expensive investments in technology [11] and costly new digital skills
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that become necessary and that can increase the digital divide in the case of both students
and teachers.

Satisfaction and trust in e-learning systems are influenced by the quality of the service
itself, measured through specific elements such as the e-learning administrative and sup-
port service quality, the instructor quality, the accuracy of the teaching process, the course
materials quality, and e-learning security and privacy [13]. An important instrument to
evaluate satisfaction levels associated with e-learning is the research of perceptions of
students and teachers involved in the process. The design and flexibility of the course,
the interaction with the teacher and with other students and variety of online evaluation
methods are salient predictors of satisfaction in e-learning, as reported by Goh et al. [14]
and consistent with the findings of Paechter et al. [15] and of Sun et al. [16], while the
technology itself seems to have a neutral influence [16]. Adapting instruction to the online
environment is a critical factor for motivating students [15], and therefore the instructor’s
expertise in e-learning plays a major role in the students’ evaluations of the quality of
e-learning [16]. The instructor’s role is critical in creating a sufficient level of satisfaction
among students and is expressed both by the ability to teach and by attitude [16]. There-
fore, there are two important elements that should be considered when selecting teachers
for e-learning: their expertise in the field in which they teach and their attitude toward
computers and educational platforms [16]. Aspects such as the adoption of new peda-
gogical instruments and the adapting of content and interactions, all of which integrated
into teachers’ continuous training for e-learning, are similarly important elements such as
technological investments. These aspects increase the level of trust in distance education
using digital instruments.

The COVID-19 pandemic revealed that e-learning, even if discussed and practiced
for more than 25 years and continuously updated with new forms of technology, is still
influenced by a digital divide. One of the most cited difficulties regarding the online
education in 2020 was the lack of access to the Internet for categories of population in many
parts of the world. As mentioned in a recent report of UNESCO [17], connectivity and
access to information are of outmost importance for today’s young population, and they
cannot exist without affordable and reliable Internet access. Besides being an answer to the
sustainability goal of reducing inequalities, investing in school’s connectivity all over the
world could be a source of revenue for different stakeholders [17], from telecom wholesale
and retail operators to surrounding communities. Bridging the digital gap to ensure equal
access to digitalized education is critical for any development strategy, as proved by the
COVID-19 pandemic [18]. However, it remains a source of challenges for the expansion of
e-learning for, among others, (a) students who are not connected to Internet and (b) teachers
who are not trained for digitalized education. These factors were also discussed before
the pandemic [19,20]. By promoting e-learning both for students and for adults oriented
toward continuing education, universities can bridge a part of the digital divide, and thus
can develop adults’ digital skills [19]. As highlighted by Journell [20], educators should try
various solutions to address technological inequity, including increasingly creative ideas
when the issue is more complex, such as combating digital illiteracy or socioeconomic
inequality. E-learning’s characteristic of creating online communities is mentioned by
Journell [17] as a possible solution to decrease the divides that exist between students from
opposite social classes, as students who are actively involved in online communities tend
to share more information, which leads to improved class participation. Therefore, they are
less likely to feel alienated and subsequently choose to continue education and to not drop
out. However, special skills as well as school policies and strategies are necessary for such
outcomes; otherwise, the entire process remains random and depends on the individual
skills and involvement of teachers.

E-learning evolves with technology, and the most recent studies [21,22] emphasize
new possibilities for education by using mobile technologies, artificial intelligence (AI),
the Internet of Things (IoT), etc. As seen by the reality of the COVID-19 pandemic and
as discussed previously in the literature [21], digital natives (young generations growing
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up with internet access) use smartphones and/or tablets mostly for information and for
access to online classes. Therefore, education using mobile technologies should be a norm
for any e-learning system, visible at least at the level of adapted content (e-books and e-
courses), mobile-friendly virtual classrooms and mobile-friendly gaming and collaboration
instruments [21]. If the adaptation of mobile systems seems to be a necessity for the moment,
AI-based education is still developing; however, it is expected to impact teaching on a large
scale, with possible opportunities raised by the future usage of big data. At present, AI
applications in education can cover such aspects [22] as intelligent adaptive learning (for
example, virtual teachers allowing students to have completely individualized learning
processes), intelligent searches (computer vision and image recognition), speech assessment,
and intelligent language processing application. It is expected [22] that AI-based education
will make individualized education possible, therefore putting the student’s individual
needs at the center of the process and thus creating a framework for better learning
outcomes. We can predict that new forms of knowledge management will be needed in
this respect, both for learner data models and for integrating AI into educational strategies.

2.3. Studies on Knowledge Management in Higher Education

Knowledge management (KM) is believed to be an essential element of any organiza-
tion and even more so in the case of educational providers such as universities. Addressing
aspects such as knowledge acquisition, knowledge conversion, and knowledge application,
which are inherent to any knowledge management framework [23], KM implementation
proves the ability of an organization to acquire, convert, and apply specific knowledge [24]
as a possible part of any strategy oriented toward innovation and performance. In the
case of higher education, the debates on the readiness of universities for structured KM
are already two decades old [25,26]. By nature, higher education institutions abound in
repositories of knowledge, both printed and electronic, and provide access to them as a
fundamental part of their mission [25]. However, being a university does not mean that an
organization is an efficient example of KM strategies and practices, and thus, for possible
translations of KM, the best examples could be found in corporations [26]. For Lee and
Roth [27], four dimensions are relevant to translate KM from theory to practice in higher
education: leadership, culture, technology and measurement. In this respect, leadership
refers to integrating high quality and relevant data to make decisions, while culture refers
to creating a team mindset of empowerment and sharing knowledge inside the university.
As for technology, Lee and Roth [27] highlight the necessity that educational leaders reflect
on the ways in which universities can find resources and design adequate processes to
create, share and transfer knowledge. KM is useful, according to the same authors [27],
for the design and subsequent improvement of evaluation processes as well as for the
measurement of efficiency and effectiveness of educational institutions.

One of the debated aspects of KM both in general and specifically in the case of higher
education is the fact that many believe it useful; therefore, while conceptual models are
proposed [27,28], KM is difficult operationalize. Higher education was one of the sectors
initially slow in implementing knowledge management practices [28]. However, KM’s
importance in practice has recently grown, mostly in universities looking for competi-
tive advantages in the educational market or in terms of positioning in various research
rankings [29,30]. In such organizations, one of the most efficient KM enablers remains
a knowledge-friendly culture [31]. Authors have distinctive opinions and results when
discussing the effects of knowledge management on organizational performance (OP). For
instance, López-Nicolás and Meroño-Cerdán [32] consider knowledge processes as not
directly influencing organizational performance, while Ngah et al. [33] estimate that there
could be a correlation between KM and OP through lenses of the innovation driven by KM
processes. Other enablers of KM in higher education are the quality and experience of the
staff, the existence of incentives (like access to study leave, payment of conference fees,
etc.), and the availability of an adequate technical infrastructure [34].
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Universities should be learning entities [35], not only providers of knowledge for
students. While studies on empirical situations of concrete KM strategies remain scarce,
research on the topic highlights the importance of knowledge sharing (KS), mostly to put
together individual knowledge that already exists in universities but is not corroborated
for maximum efficiency [36]. Tan [37] states that while KS in universities may be a major
process in KM strategies, it depends mostly on the university’s organizational culture, and
thus further depends on the direct support and involvement of top management. This can
be achieved by identifying and promoting the right incentives for KS-positive behaviors.
Moreover, KM can lead to effective interpersonal communication, which enhances trust,
refuels the KS process, and creates the appropriate environment for collaboration and,
consequently, for academic outcomes leading to organizational performance. Such findings
support the previous conclusions of Chugh [38], who signaled that universities no longer
support tacit knowledge transfer, at least not explicitly, mainly for technical and cultural
reasons. Moreover, even if managers are cited in almost all studies as an important factor
in any process of knowledge management, they seem to be a deterrent in the transfer
of tacit knowledge at some universities [38]. As a general idea, a common aspect arises
from many studies on KM in universities: it is necessary, must be supported publicly by
managers, and should focus both on formal aspects and on informal elements related to
trust, communication, openness and collaboration.

2.4. Studies on Knowledge Management Practices in E-Learning Systems

The relationship between knowledge management and e-learning systems can be
understood from a double perspective: KM thinking is useful to develop robust e-learning
systems (ideally, both performant and sustainable), and e-learning systems can provide an
appropriate framework for KM development.

An e-learning system can be defined as “an educational solution to deliver knowledge,
facilitate learning and improve performance by creating, using and managing appropri-
ate technological processes and resources”, according to Alharti et al. [39]. Sustainable
e-learning systems include three quality models: product quality (with sub-characteristics
such as functional suitability, performance efficiency, compatibility, usability, reliability,
security, maintainability, portability and greenability); data quality and quality in use [39].
Online education creates many new opportunities to broaden the educational environment
and to develop knowledge management strategies that can provide a framework for under-
standing how and where to focus energy to improve educational outcomes, given the goals
and mission of the organization [40]. E-learning-based knowledge management improves
knowledge transfer between students and the institution [41]. The knowledge-based educa-
tional environment has been extremely dynamized by the application of interactive online
technologies. Online learning goes beyond the planned subject learning and recognizes the
value of students’ self-management [42]. E-learning makes individualized learning possi-
ble, but such an approach is effective only if teachers restructure the way they prepare their
class [43]. Weichart et al. [43] state that better outcomes can be achieved in the framework
of a technology through initial personal socialisation of students, which is consistent with
Journell’s previous findings [20].

As discussed above, trust and communication are mandatory elements for any effec-
tive knowledge sharing process. Sharifzadeh and Safari [44] show that, in some cases of
distance learning universities, the fact that there is a good internal climate for implementing
KM theories as well as the existence of mechanisms and tools to convert tacit knowledge
into explicit knowledge, make the use of knowledge a relevant factor in achieving or-
ganizational performance. The success of distance learning universities does not derive
exclusively from the quality of technology deployed in the e-learning systems; instead, it
comes mostly from the existence of a high intellectual capital [44], a finding consistent with
previous studies on KM performance at universities in general [19,20,36].

Integrating knowledge management and e-learning systems seems difficult in practice.
Ras et al. [45] cite barriers such as problems on a conceptual or technical level, the existence
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of neglecting learning processes, problems related to the amount of guidance provided,
problems of context neglect or of structuring and annotating content, a lack of interactiv-
ity, and problems of dynamic adaptation and of content not being cognitively adequate.
Overcoming the constraints of KM and e-learning systems integration is possible through
the adoption of competence management or the integration of working and learning on a
process level [45].

Such recommendations are even more relevant in the context of the COVID-19 pan-
demic, when e-learning became mandatory, and therefore many students, teachers and
educational managers found themselves unprepared for such a transition. One of the
challenges related to e-learning in such a situation is knowledge retention, which could be
improved if KM practices specific to e-learning best practices are integrated by education
providers. Some of these best practices are listed in Al Shehab [46]: simple and clear
virtual sessions; usage of various multimedia tools, gamification, and virtual simulations;
usage of platforms convenient for both students and teachers; collecting lessons learned
from students after each meeting; repeating information; encouraging students’ engage-
ment and collaboration by stimulating communication and teamwork; increasing students’
self-learning.

2.5. Studies on Digitally Driven Student Transformation

Digitally driven student transformation is a concept that encompasses multiple facets
of the changes in the beliefs, opinions, and behaviors of higher education students due to
societal and technological factors. Addressed either as a future challenge [8] or as a current
reality, driven by digitalization in general as well as by e-learning and MOOCs (massive
online open courses) in particular [47], it captures the most important modifications in the
students’ expectations and preferences regarding teaching and learning.

Understanding how students relate to educational processes is compulsory for any
managerial strategy, as students are considered university stakeholders. Students as stake-
holders in higher education is a phenomenon addressed by the academic literature in
various dimensions: students as beneficiaries of educational services [8]—sometimes in
a controversial customer-oriented paradigm [48,49]; students as partners [50]; students
playing simulated stakeholders’ roles [51]; a form of engaging students [52]. All these ap-
proaches are relevant for managerial strategies in higher education institutions, especially
for adapting curriculum and teaching and for engaging students in university communities.

The current students enrolled in higher education institutions are, in most cases,
digital natives; thus, their preference toward learning through technology is no surprise,
nor is their expectation that teaching uses more digital instruments, as they tend to find
them “very or extremely helpful in their academic life, particularly for doing class research
and completing assignments” [53]. Students are generally categorized, depending on their
learning style, as visual or auditory learners [54]. Adapting teaching to learning styles
is generally recommended but remains controversial in terms of efficiency [54]. Digital
natives tend to prefer to learn using digital learning technology (DLT), such as laptops [53]
and multimedia [55]. Smartphones used for connection in the educational process are not
perceived as learning instruments [53].

There is very little information on the learning preferences of students related to
gender and education level that could be extrapolated into generic managerial strategies
through the lenses of knowledge management. Previous studies on students learning
preferences are older [56–60], do not cover current digital preferences or are individualized
to specific fields of activity, such as medicine and health [61–64], mathematics [65], interior
architecture [66], etc. Matthews revealed a significant difference among learning styles
according to the discipline of study [67], while Severiens and Dam [56] emphasized the
context’s role in influencing the learning preferences of female and male students.

The recent literature on addressing business students’ learning preferences is scarce.
Garber et al. discuss “the gender differences in learning style revealed by attitudinal
response to participation in serious business games” [68] and conclude that ”female partic-
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ipants show themselves to be concrete experiencers (CE), viewing themselves as learners
who are accepting, feeling and receptive graspers of experience, while male participants
are abstract conceptualizers (AC), viewing themselves as learners who are logical, analyti-
cal and present-oriented graspers of experience” [68]. There is no relevant difference in
learning style preferences by gender among statistics students according to Youssef [69]
and Gappi [70] when measuring the specific four dimensions defined by Kolb [71] and
Felder and Soloman [72]: active/reflective, sensing/intuitive, visual/verbal and sequen-
tial/global.

2.6. Identification of Research Gaps—A Qualitative Exploration

Our semi-systematic literature review addressed four major areas: e-learning, knowl-
edge management in universities, relationship between knowledge management and
e-learning systems, and digitally driven student transformation. The findings suggest that
there is a need to explore the knowledge management strategies and practices related to
e-learning systems from the various stakeholders’ perspectives. One group of stakeholders
is students; their learning preferences and habits should be understood and integrated
into sustainable KM of e-learning systems provided by universities. The aforementioned
studies point to a research gap in addressing business students’ learning preferences of
usage of education materials in the current digitalized context: perspectives of gender and
education levels. Exploring such aspects would be useful in the context of a knowledge
management framework that could be used to support strategies of higher education
institutions in the field of business studies.

Considering the above-explained research gaps and the lack of information on busi-
ness students’ learning preferences of usage of education materials in the current digitalized
context, three expert focus group discussions (FGDs) were organized with 18 teachers
in business and economics, which took place between 26 and 28 February 2020 at the
University of Pannonia, Hungary, in the context of the possible expansion of the COVID-19
pandemic. The FGD qualitative method was used to validate certain results of the literature
research and to identify factors that could play a significant role in students’ e-learning
preferences. The main topics of the discussion scenario were as follows:

• Recognition of the benefits of e-learning techniques in the traditional educational
culture, or so-called hybridization.

• Efficiency of knowledge transfer in the light of students’ e-learning preferences.
• Educational experience of the differentiation of e-learning preferences.

On the basis of the analysis of the discussion transcripts, it was a unanimous opinion
that, despite the relative heterogeneity of the literary antecedents, there is a clear shift
towards more advanced communication technologies in business higher education. An-
other strong argument was that gender-related learning attitudes also determine e-learning
preferences, as was partly the case in previous studies. Business educators highlighted that,
in their experience, learning preferences also show a significant difference according to
educational levels (bachelor’s degree, master’s degree, postgraduate training and doctoral
programs). Although no relevant source was found, different profiles of students by level
of training (age, business practice, focus of interest, etc.) makes the differentiation of
e-learning preferences probable.

The conclusions of the FGDs were used to formulate propositions from which research
hypotheses were defined.

3. Hypothesis Development

Based on the research gaps identified in the literature review phase and on the proposi-
tions formulated in the FGDs, the following hypotheses were developed regarding business
students’ learning habits and use of info-communication tools as well as preferences for
solutions that can be used in distance education:

• H1: Significant difference by gender can be detected in the students’ use of the Internet
for learning materials.
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� H1a: Men are less likely to use learning materials through the Internet.
� H1b: Women are more likely to use learning materials through the Internet.

• H2: Students at lower (bachelor’s) levels of education used the Internet to learn more
often than students learning at higher (master’s) levels.

• H3: Tangible materials are preferred by women more than by men (regardless of
course type).

• H4: Tangible materials are preferred by students at lower (bachelor’s degree) levels of
education more than by master’s students.

These hypotheses are the result of the pre-studies performed by the research team and
have no antecedents in literature, as the research gap subchapter of this paper highlights.
The FGDs were based on educational experiences that were not covered in the literature
but proved to be necessary for relevant knowledge strategies to be implemented in the new
pandemic context.

4. Quantitative Study: Business Students’ Learning and Internet Use Habits as a Part
of KM Strategies for E-Learning

Developing and maintaining an e-learning system can be costly and raises numerous
challenges, as mentioned previously. Despite the expansion of e-learning during the last
few decades, before the COVID-19 pandemic there were still universities reluctant to use
e-learning on a large scale, and they found themselves forced to make a rapid transition
to online distance learning without being prepared. The transfer from in-class teaching
to online platforms requires both specific capacities and a solid knowledge of students’
learning and Internet-use habits.

In this respect we conducted research among the students in Business and Economics
at the University of Pannonia, Hungary, investigating their preferences for adequate online
learning solutions. We defined the following research questions:

• RQ1: What is the nature of the learning habits and practices of students in a traditional
educational environment?

• RQ2: How often do students use the opportunities provided by the Internet during
the learning process?

• RQ3: What forms of learning materials (paper and/or electronic) do students prefer?
• RQ4: Are there any differences between the training levels and genders in relation to

the above research questions?

4.1. Quantitative Study Methodology

Primarily, it is necessary to know how students use the Internet for learning. Further-
more, it is important to know which tools they use and which educational materials they
prefer. In this respect we conducted research among students in business and economics
on their preferences for solutions that can be used in distance education based on online
instruments. A theoretical model of the quantitative research was created in parallel to the
formulation of the hypotheses (Figure 1), which presents two segmentation criteria: (1) a
gender analysis in relation to learning support materials and (2) differences by training
levels. This was followed by a preliminary research phase. The next phase was the primary
research, aimed at finding out the student’s preferences and opinions about the forms of
learning. The indirect intention of the research was a practical one, namely, to use the
research results to customize distance education.
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Figure 1. Theoretical model of the quantitative research.

To obtain data faster, we compiled an online questionnaire in the LimeSurvey ques-
tionnaire editing platform. The questions were divided into four groups (general learn-
ing; student relationship with info-communication tools; distance learning—independent
learning—e-learning; demography). Afterward, the questionnaire was tested by educa-
tional experts with experience in quality assurance. The final version of the questionnaire
integrated their suggestions as well as the necessary corrections of formal and linguistic
anomalies. The questionnaire was sent via e-mail to students actively enrolled mostly in
bachelor’s and master’s studies in business and economics.

Univariate and multivariate statistical methods were used to verify the hypotheses.
Descriptive statistics were used to obtain the primary characteristics of the sample. During
the cross-tabulation correlation analysis in the case of nominal scales, the coefficient Φ was
used. The Levene test was applied to verify the identity of population variances. In the
cases where this condition was not met (so-called heteroskedasticity), instead of the two-
sample t-test, the Welch test was used, as this method analyzes the same null hypotheses
and does not require the match of standard deviations.

4.1.1. Characteristics of the Sample

All 1701 students actively enrolled in educational programs in Business and Economics
at the University of Pannonia, Hungary, were involved in the research (total population as
gross sample size). The questionnaire was emailed to the total population of 1701 students
and was completed by 1181 respondents. After data cleaning, 959 responses were considered
relevant for analysis, from which 825 were fully completed, while 134 people provided
partial responses to the questionnaire. The average response time was 9 min, which was
exactly the same as our preliminary assumptions. The survey was completed between 18
and 24 March 2020. The quantitative analysis was performed with SPSS Statistics 21.0 and
Microsoft Excel 2013.

Table 2 shows the demographics relevant to the study. These data provided segmenta-
tion criteria for analysis. The results of the frequency distributions in the examined sets
show that the sample is considered to be reasonably representative in terms of gender, level
of training/academic program and the form of education.

4.1.2. Definition of Terms

In this study, two basic levels of education were considered: the lower level of edu-
cation means bachelor’s programs, while the higher one means master’s programs. The
frequency of use of the Internet for learning purposes was measured by six levels. The
respondents could choose from the following options: (1) several hours per day (three or
more hours); (2) one or two hours each day; (3) several times a week; (4) a few times a
month; (5) a few times a semester; (6) never.
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Table 2. The characteristics of the sample.

Segmentation Criterion Subset Total
Population Subset Total

Population
N N %

Level of education (N = 825)

Higher education vocational
training programs 147 374 18 22

Postgraduate training 19 47 2 3

Bachelor’s program 534 1008 65 59

Master’s program 118 224 14 14

Doctoral program 7 28 1 2

Gender (N = 825)

Male 233 582 28 33

Female 592 1119 72 66

Form of education (N = 959)

Full-time 628 1004 65 60

Part-time 331 697 35 40

4.2. Quantitative Study Results

The results refer to a subset of the complete database, as assumptions were determined
by the level of education. In the present research, the goal was to explore the differences
between bachelor’s and master’s students; therefore, the number of the subset was 652
(N = 652). The validity of the first and second hypotheses was examined using the Crosstabs
test. It is important to note that variables from Likert scales—as a compromise—were
considered to be interval variables when computing the averages. The tests of the analysis
were checked as shown in Table 3. The frequency of learning support materials using
the Internet, by gender and education level, was studied on an interval scale (reading of
learning material, solving computational tasks, preparation of report/submission, note
taking/voice recording, and searching information).

The condition of homogeneity of variance is only fulfilled in the case of gender as a
group variable at the training level; it is not fulfilled in the case of reading, taking notes,
and recording audio. In these cases, the t-values of the Welch d-test were considered. Based
on the paired-sample t-test, it can be stated that, according to the gender as well as the level
of education, the average/mean of the two groups differs significantly in terms of solving
the computational tasks (t(650) = −2.648, p = 0.008; t(650) = −1.924, p = 0,050). The mean
frequency of female students was 3.48 (standard deviation = 0.967) and the frequency of
male students was 3.21 (standard deviation = 1.076). According to the education level, the
average frequency of the bachelor’s students was 3.36 (standard deviation = 1.169) and the
same value of the master’s students was 3.58 (standard deviation = 1.172). The correlation
of the results obtained was supported by Chi-square statistics because the significance level
was below p < 0,005. Gray background indicates significances.
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Table 3. Examining the relationship between variables.

Reading of
Learning Materials

Solving
Computational

Tasks

Preparation of
Reports/Submissions

Note
Taking/Voice

Recording

Searching
Information

N = 652

Normal
Parameters

a, b

Average 2.89 3.40 3.07 4.16 2.69

Deviation 1.002 1.172 1.028 1.563 0.903

Kolmogorov-Smirnov test 6.595 6.129 6,279 5.277 7.288

two-sided significance 0.000 0.000 0.000 0.000 0.000

Levene’s F-test
(gender)

F value 10.676 2.060 1.568 2.082 1.219

significance 0.001 0.152 0.211 0.150 0.270

t-test
t value −1.721 −2.648 −1.066 −1.143 −0.361

significance 0.086 0.008 0.287 0.287 0.718

Chi-squared test (gender) 0.079 4.559 0.455 1.396 0.373

significance 0.779 0.033 0.500 0.237 0.542

Levene’s F-test
(education level)

F value 0.048 0.116 3.217 3.898 1.220

significance 0.826 0.734 0.073 0.049 0.270

t-value −0.940 −1.924 0.671 0.544 −0.718
t-test

significance 0.349 0.050 0.503 0.586 0.473

Chi-squared test (training level) 1.334 5.908 0.021 0.002 0.186

significance 0.248 0.015 0.885 0.965 0.666

For reasons of clarity, the interval scale of learning supporting tasks was transformed
into a nominal variable. According to the time factor, it was divided in two parts, as
presented in Table 4:

• Weekly: three or more hours per day, one or two hours per day, several times a week;
• Less frequently: a few times per month (2–3 times), a few times per every six months

(2–3 times), never.

Table 4. Frequency distribution of calculation tasks by gender and level of education.

Description Computational Tasks
Total

Weekly Less Frequently

by gender

Male 130 64 194

Female 266 192 458

SUM 396 256 652

Distribution

Male (%) 67 33 100

Female (%) 58 42 100

SUM 61 39 100
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Table 4. Cont.

Description Computational Tasks
Total

Weekly Less Frequently

% within computational tasks

Male (%) 33 25 30

Female (%) 67 75 70

SUM 100 100 100

Φ ratio 0,084 (0,033)

by educational level

Bachelor 336 198 534

Master 60 58 118

SUM 396 256 652

Distribution

Bachelor (%) 63 37 100

Master (%) 51 49 100

SUM 61 39 100

% within computational tasks

Bachelor (%) 85 77 82

Master (%) 15 23 18

SUM 100 100 100

Φ ratio 0.084 (0.033)

In the case of males, the proportion of solving computational tasks via the Internet
was slightly more regular on a weekly basis (67%) as compared to females (58%). This
difference can be explored equally at the education level. For bachelor’s students, 63%
were solving computational tasks via the Internet on a weekly basis, while only 51% of
master’s students did the same. The existence of a relationship between the two factors
was demonstrated by the significance level of Chi-square. In both cases, p was less than
0,005; therefore a relationship exists. Table 4 also includes the indicator Φ, showing that
there was a weak significant relationship between gender and education level in the case
of computational task solving via the Internet.

Students’ reading and learning habit characteristics in the period before the introduc-
tion of pandemic restrictions were mapped, as we wanted to know students’ preferences
concerning practical lessons (seminars) and lectures in general. To determine their opinions,
four statements were provided, and they had to rate them on a scale of one to six:

• I like books and photocopies the most because I can take them with me.
• I can learn from my own notes, but they are not enough for every exam.
• I have learned from electronic learning materials, but it is hard for me.
• Multimedia materials are particularly good; I can learn better if there are figures and

the materials are guided through in practice.

Table 5 summarizes the results related to the assumptions (hypotheses 3 and 4). First,
the frequencies were examined for the statements. To highlight the differences, the six-point
scale was transformed into three units in which the most common response categories per
statements were highlighted with gray background.

Considering these frequency statistics, we can see a statistically (moderately) strong corre-
lation (Spearman’s rank correlation) between the seminars and lectures in the case of books,
photocopies and multimedia materials (Rbooks, photocopies = 0.669; Rmultimedia materials = 0.832).
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According to student opinions, both activities appear to be more relevant in the case of
practical education. The gender and the education level were included as segmentation criteria.
In order to carry out a statistical exploration of differences, a two-sided t-test was performed.

Table 5 contains the result of the t-test. Where the standard deviation homogeneity was
not fulfilled, we considered the t-values of Welch’s d-test. The values of the average deviation
were indicated in the case where the result of the t-test showed a significant difference within
the categories of the group variable. If we classify the results as segmentation factors, we can
make the following statements: books and photocopies are typically preferred by women
for seminars and lectures. The value of average difference compared to men is almost the
same in both cases (−0.7). The results of learning from one’s own notes are similar to the
previous statement. In this case, it is more common for women to take and learn their own
notes, but the average deviation is smaller in the case of the use of photocopies and books.
The following area is also in line with the previous findings. Men have less difficulty in
handling electronic learning materials (averageseminar = 2.67; averagelecture = 2.54). It is more
difficult for women (averageseminar = 3.44; averagelecture = 3.26), because they prefer tangible
materials to support learning. A difference can be seen at the level of popularity of books and
photocopies between bachelor’s and master’s students (average deviation = 0.574). This result
is only valid statistically in the case of seminars (practical lessons) (average valuebachelor = 4.46;
average valuemaster = 3.88). Bachelor’s students find the manageability of e-learning materials
more difficult (average valueseminar = 3.29; average valuelecture = 3.12) than master’s students
(average valueseminar = 2.84; average valuelecture = 2.62) (regardless of course type).

Table 5. Segmented results of learning habits.

Average
Deviation t-Test

Seminar
Statement

Lecture
t-Test Average

Deviation1 2 3 1 2 3

gender −0.733 −5.423
0.000

−5.542
0.000 −0783

education
level 0.574 3.470

0.001

109
17%

189
29%

354
54%

I like books and photocopies the most
because I can take them with me.

153
23%

207
32%

292
45% 1.591

0.115 -

gender −0.433 −3.776
0.000

−3.136
0.002 −0.360

education
level - −1.331

0.191

61
9%

240
37%

351
54%

I can learn from my own notes, but
they are not enough for every exam.

66
10%

250
38%

336
52% −0.434

0.665 -

gender −0.770 −5.607
0.000

−5.385
0.000 −0.715

education
level 0.449 2.763

0.006

271
42%

194
30%

187
29%

I have learned from electronic
learning materials, but it is hard for

me.

300
46%

202
31%

150
23% 3.204

0.002 0.501

gender - 1.209
0.227

1.669
0.096 -

education
level - −0.326

0.745

31
5%

156
24%

465
71%

Multimedia materials are very good; I
can learn better if there are figures

and the materials are guided through
in practice.

38
6%

180
28%

434
67% −1.022

0.307 -

4.3. Empirical Findings

The first hypothesis was not, or partially, confirmed: learning support materials are
utilized more by men on a weekly basis using the Internet. Furthermore, a significant
difference could only be interpreted for the computational tasks. The second hypothesis
was partly confirmed: bachelor’s students deal with computational tasks on a weekly basis,
whereas master’s students are less likely to do this activity using the Internet. We were
able to confirm our third hypothesis, as women prefer tangible learning materials both
for photocopies and books and for their own notes. There was also a difference in terms
of education level, but only in the case of books and photocopies. The independence of
the course type was not fulfilled in this context. In light of the above-mentioned facts, the
fourth hypothesis was partially confirmed. The results are summarized in Figure 2.
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Figure 2. Results of the quantitative research.

5. Discussion

The COVID-19 pandemic is a catalyst for the digital transformation of learning, accel-
erating the transition from classical education toward online-based teaching and learning.
Universities had to adapt in a very rapid rhythm to the realities of mass e-learning during
2020, and consequent lessons must be learned and integrated for any future strategies. An
efficient way to act would be to develop knowledge management frameworks in which spe-
cific current e-learning challenges could be integrated. Velásquez and Lara [73] highlight
that such an endeavor is influenced by the KM maturity in universities, and that various rec-
ommendations for future policies and improvements apply at three levels: human capital,
structural capital and relational capital. The COVID-19 pandemic affected mostly relational
capital, specifically, the connections between students [73]. However, more generally, it
changed teaching methods in universities, and therefore students’ learning habits and
preferences should be studied further in the future and incorporated into managerial plans.

Today’s university students tend to use the Internet extensively to communicate and
for entertainment; recently, they prefer to rely even more on social media for information
gathering and feedback [74]. Moran et al. [75] identified online video as the most popular
form of social media both for teaching in class and as supplementary sources posted
outside class for student use, followed by podcasts and blogs. YouTube was confirmed as
a possible source for academic learning by Moghavvemi et al. [76] in the case of relevant
content, being associated with the development of critical thinking if effectively used (i.e.,
ensuring the ability of students through teachers’ guidance to critically evaluate the specific
resources) [77]. A positive impact of YouTube usage in education on students’ learning
outcomes and satisfaction was confirmed by Orus et al. [78], a fact partially explainable by
the preference of students to watch short videos instead of orienting themselves towards
contextual content [79]; these findings were also confirmed by our quantitative research.

Where YouTube is widely used as a source for teaching and learning, issues are more
complex as compared to other social media. For instance, Facebook groups tend to be a
source of information, but students do not always feel safe and comfortable about their
privacy [80], have mixed perceptions on the effectiveness of Facebook course pages that
instructors manage [81], or do not use Facebook at all, only other social media (Instagram,
Tik-Tok) and only for personal communication and entertainment purposes.

In the absence of previous investigations, the primary research presented in this article
introduces new aspects to the literature. Based on the empirical quantitative results, we
recommend the sharing of practical assignments with students on a weekly basis; sending
or uploading tasks or learning materials more often is not advisable. If more and more
materials are uploaded every day or more times per week, the students will perceive that
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it is too much to review at one time. At the same time, a lot of information about the
learning materials in an educational framework can be confusing. Master’s students are
less likely to use the Internet for searching learning information. This fact is due to their
higher training level and their prior learning experience. For bachelor’s students, it is
recommended that additional learning aids be applied that can be shared inside or outside
the learning platform through direct links.

Given the findings in the second half of the empirical research, we confirmed our
third hypothesis, according to which women prefer tangible materials regardless of the
course type. This aspect is new in literature, as previous studies have considered gender
differences mostly as slight [56]. However, other authors have identified the direct effects
of gender on students’ scores in different aspects, such as the approaches to studying
inventory [82] or visualization as a learning preference of students studying accounting
and finance [83].

Hypothesis 4 can only be accepted partially because bachelor’s students showed a
significant difference only in the level of popularity of books and photocopies (tangible
materials) from master’s students. Moreover, the validity of this statement is true only for
seminars (practical classes). The acceptance of the hypothesis (partially) is also supported
by the attitudes towards electronic materials. It shows that master’s students have fewer
difficulties as compared to bachelor’s students in managing these types of materials,
regardless of the course type. These findings add new insights to previous studies on the
variety of university students’ preferences that can predict and classify learning styles,
such as the ones of Göğüş and Ertek [84,85]. Nevertheless, they are consistent with studies
that confirmed necessary caution when interpreting differences in learning preferences’
changes across years of study [86].

6. Integrating Students Learning Preferences and Habits into Knowledge Management
Strategies of E-Learning and Blended Learning after the COVID-19
Pandemic—Some Conclusions

Future post-COVID-19 KM strategies at universities should consider some important
aspects related to students’ preferences and learning habits. Among them, we can integrate
elements mentioned by previous studies as well as findings from our quantitative research:

• Mandatory integration of multimedia materials in teaching, mostly of video materi-
als, and secondly of audio options, considering students’ usage of YouTube as the
dominant form of social media preferred for learning;

• A balanced mix of tangible and digital resources recommended for/requested from
students, ideally interchangeable, considering the specific preferences we found be-
tween female and male students and between bachelor’s and master’s students;

• Pedagogical updates for teachers on how to use digital educational platforms and
how to manage classes, evaluation, and communication with students;

• A balanced rhythm of practical assessments, with specific attention given to the
uploading and posting schedules, ideally on a weekly basis;

• Training for teachers on how to stimulate connectivity and engagement in virtual
classes with respect to students’ privacy concerns.

Depending on organizational cultures and levels of KM maturity, universities could
use the above-mentioned aspects as suggestions, recommendations, or critical steps in
designing or adapting KM processes as part of KM strategies. Knowledge management
is used by universities as a pillar to achieve competitive advantages, and the COVID-19
pandemic proved even more its importance. However, KM could lead to limited outcomes
if it were used by universities’ management mostly in the direction of updates in technology.
Dynamic management studies, as discussed by Nicolescu and Nicolescu [87], suggest the
importance of flexible managerial mindset when designing strategies and implementing
processes. Thus, considering all aspects (investments in technology, investments and
human capital, attention to relational capital and to students’ preferences and learning
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habits) could ensure the goal of successful knowledge management in universities as a
source of performance.

7. Summary, Limitations, and Future Studies

A fast transition of higher education to online education during the last year happened
as a result of the social distancing required to combat the COVID-19 pandemic. Lecturers,
researchers and students showed unprecedented unity and cooperation in meeting the
challenge, trying to gather and implement the best possible solutions by supporting one
another. More than ever, the practical necessity of knowledge management proved its
relevance for universities. However, successful KM is reliant on organizational cultures
and processes that improve the abilities, capabilities, and motivations of individuals—
students and staff in the case of higher education institutions. In this paper we explored
what lessons should be learned by universities after the sudden and general transition
from classical education to distance education online. Therefore, we discussed the overall
relationship between knowledge management in universities and e-learning in the attempt
to discover relevant insights that could put students’ learning preferences and habits into a
managerial context. Our quantitative study on business students’ pre-epidemic learning,
corroborated with conclusions on e-learning habits, gives valuable information to teachers
and educational managers for the future. Nevertheless, we are aware that other functions of
higher education may need to be transformed, depending on the duration of the epidemic.

Overall, it is recommended that the form of the given materials should be chosen in
accordance with the education level and the gender composition of the class participants.
In the case of bachelor’s students (where female students are in the majority) it is advisable
to compile materials that contain a continuous, printable text, at least for seminars (practical
lessons). Audio materials can also be a solution for female students. They can make their
own notes and can learn effectively based on them.

As with any academic research, this paper has limitations. One of these is that the
collection of data of the quantitative study was finished almost at the same time as the start
of the lockdown in Europe, and thus students expressed opinions that were also related
to classical education. However, this limitation is also an opportunity, as the findings are
relevant for blended learning, which we believe will be used more than before following the
COVID-19 pandemic. Another limitation is the composition of the sample, with business
and economics students from one university. Possible cultural influences on their learning
habits can be addressed by future studies.

This paper makes an important contribution to knowledge management studies
by addressing the lessons that universities should learn and translate into managerial
frameworks after the usage of extensive e-learning systems as a result of the COVID-19
pandemic. The key contributions of the paper fall into three main areas. First, it adds to
existing research on business students’ learning preferences and habits with respect to
the influence of the Internet. Thus, we found it important to explore the key opinions in
connection with online teaching and generic learning activities, and our results contain
useful and usable findings depending on the education level, the gender composition of
the student cohorts and the type of courses. Second, the paper explores the relationship
between knowledge management and e-learning in the case of universities, highlighting
the role of top management and the constraints of KM maturity. Third, our findings can be
used for future academic studies as well as to make practical improvements and develop a
culture and processes that promote and implement concrete KM measures and actions after
the COVID-19 pandemic in universities with respect to students’ opinions regarding e-
learning and, more generally, learning habits. Finally, this paper provides a detailed picture
of knowledge management at universities specifically related to e-learning and integrates
the findings into valuable managerial insights that consider students’ learning preferences.
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