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Abstract

line learning during the COVID-19 pandemic in higher education in Montenegro,

with a particular focus on digital competence, platform usage, self-perceived ef-
fectiveness, disciplinary differences, and preferences for post-pandemic teaching for-
mats. Methods: The study employed a quantitative research design based on an online
survey administered to higher education students in Montenegro. Data were collected
using a structured questionnaire grounded in an established methodological frame-
work. Descriptive statistics, Spearman’s rank correlation, McNemar tests, one-sample
t-tests, and analysis of variance (ANOVA) were applied using IBM SPSS Statistics to test
five research hypotheses related to students’ digital learning experiences. Results: The
findings indicate that students’ prior experience with e-learning was positively associ-
ated with satisfaction with online learning tools. Significant changes in platform usage
were observed during the pandemic, marked by increased reliance on synchronous and
institutionally supported platforms and reduced use of informal communication tools.
Students reported a statistically significant positive level of self-perceived effectiveness
in using e-learning tools, particularly in content preparation and platform operation.
No significant differences in perceptions were found across fields of study. Finally, stu-
dents expressed a clear preference for face-to-face and laboratory-based learning in the
post-pandemic period, while also valuing flexible digital learning components. Conclu-
sions: The study demonstrates that emergency remote teaching acted as both a chal-
lenge and a catalyst for the development of students’ digital competencies. While on-
line learning supported the acquisition of functional digital skills, students expressed a

Purpose: The purpose of this study was to examine students’ experiences of on-
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strong preference for blended learning models that combine in-person instruction with
digital flexibility. The findings highlight the importance of systematically integrating
digital competence development into higher education curricula beyond crisis con-
texts. Practical implications: Higher education institutions should invest in sustaina-
ble blended learning models that leverage digital tools while preserving the pedagogical
value of face-to-face interaction. Targeted support for developing advanced digital and
evaluative skills, such as peer assessment, may further enhance students’ learning ex-
periences. Social implications: By strengthening students’ digital competencies, higher
education can contribute to more inclusive and resilient learning environments, better
preparing students for participation in digitally mediated academic and professional
contexts. Originality/value: This study provides one of the first empirical insights into
students’ digital learning experiences during the COVID-19 pandemic in Montenegro,
addressing a significant regional research gap. It contributes to the literature on digi-
tal competence and emergency remote teaching by offering a student-centred perspec-
tive from a previously under-researched context.

Kevwords: digital competence; online learning; emergency remote teaching; higher
education; students; COVID-19; Montenegro




1. Introduction

The COVID-19 pandemic profoundly disrupted higher education systems worldwide,
forcing an unprecedented and abrupt transition from face-to-face instruction to fully
online learning. While digital technologies had already been gradually integrated into
higher education, the pandemic dramatically accelerated this process and transformed
online learning from a supplementary option into the primary mode of instruction
for an extended and uncertain period (Sa & Serpa, 2020). This shift fundamentally re-
shaped students’ learning experiences and placed digital competence at the centre of
academic success.

Importantly, the pandemic-induced transition largely occurred under conditions of
what Hodges et al. (2020) define as emergency remote teaching, characterised by lim-
ited preparation time, uneven institutional support, and varying levels of digital read-
iness among students. As a result, students were required not only to adapt to new
technologies but also to develop functional, cognitive, and self-regulatory digital skills
in real time.

Previous research highlights that digital competence plays a crucial role in shaping
students’ engagement, satisfaction, and effectiveness in online learning environments
(Ferrari, 2012; Heidari et al., 2021). However, empirical evidence also suggests that stu-
dents’ experiences of online learning are not uniform and may depend on factors such
as prior exposure to e-learning tools, self-efficacy, disciplinary context, and expecta-
tions regarding post-pandemic education. Moreover, while digital learning offers flexi-
bility and accessibility, prolonged reliance on fully online formats has raised concerns
related to social interaction, practical learning, and academic community building
(Mbolekwa, 2020; Garcia-Planas & Torres, 2020).

Despite the growing international literature on digital competence and online learn-
ing during the COVID-19 pandemic, empirical studies focusing specifically on students’
experiences in higher education within Montenegro and the broader former Yugoslav
region remain scarce. Addressing this gap is particularly relevant given the strategic
importance of digital competence as a key European competence and the ongoing dig-
ital transformation of higher education systems.

Accordingly, the present study seeks to answer the following research question:
How did students in higher education in Montenegro experience online learning dur-
ing the COVID-19 pandemic in terms of digital competence, platform usage, self-per-
ceived effectiveness, disciplinary differences, and preferences for post-pandemic
teaching formats?

To address this question, the study examines five interrelated aspects of students’
online learning experiences, reflected in hypotheses H1-H5, thereby providing a com-
prehensive picture of both the challenges and opportunities associated with emergen-
cy remote teaching from a student perspective.




[.iterature review

The COVID-19 pandemic has had profound global implications, significantly disrupt-
ing social, economic, and cultural systems, including higher education. One of the most
impactful precautionary measures was the suspension of face-to-face instruction and
the rapid transition to online teaching, which, for an extended and uncertain period,
became the primary mode of interaction between professors and students (Sa & Ser-
pa, 2020). This abrupt shift fundamentally altered academic practices and accelerated
ongoing processes of digitalisation within educational systems. The pandemic did not
initiate digital transformation in education but rather intensified an already ongoing
trend. As societies increasingly rely on digital technologies, education plays a crucial
role in fostering inclusion, social integration, and the development of competences re-
quired for responsible participation in digital environments. According to Cantabrana,
Minguell, and Tedesco (as cited in Sa & Serpa, 2020), education should enable individ-
uals to access, create, share, and critically evaluate online content in an autonomous
and responsible manner.

Higher education institutions represent complex organisational and cultural envi-
ronments in which changes at the systemic level inevitably affect both institutional
practices and individual actors. Academic culture encompasses shared norms, values,
traditions, and social meanings that shape beliefs and behaviours over time. The sud-
den move to fully online teaching challenged this culture, particularly the sense of
academic community traditionally sustained through in-person interaction.

In this context, digital competence—or digital literacy—has become a fundamental
requirement for effective functioning in contemporary society. Digital competence en-
tails the ability to use digital technologies purposefully and critically in professional,
public, and private contexts (Sa & Serpa, 2020). More specifically, it refers to the ef-
fective use of information and communication technologies (ICT) for communication,
collaboration, information management, and knowledge construction. Important-
ly, awareness of appropriate and ethical technology use varies across demographic
groups, and higher education represents a particularly relevant context for examining
these differences.

Research conducted prior to the pandemic already indicated notable gaps in digi-
tal competence among both students and academic staff (Sa & Serpa, 2020), foreshad-
owing challenges in maintaining educational quality during periods of forced online
instruction. To address these challenges, the European Framework for Digitally Com-
petent Educational Organisations (DigCompOrg) provides a comprehensive model for
assessing institutional digital capacity, encompassing areas such as communication
and collaboration, creativity and innovation, information management, critical think-
ing, and digital citizenship. During the COVID-19 pandemic, empirical studies revealed
mixed perceptions of online teaching and learning. On the one hand, academic staff
expressed concerns regarding the effectiveness of online instruction, citing limited
preparedness, insufficient digital skills, and unequal access to technological resources
among students (Code, Ralph, & Forde, 2020). These limitations negatively affected mo-
tivation and participation on both sides of the educational process. On the other hand,




several studies reported positive attitudes toward online learning, particularly when
appropriate digital tools and pedagogical strategies were employed. Van Wyk (2020),
for example, highlighted the effectiveness of structured academic support tools such
as discussion forums, while both students and teachers acknowledged increased flexi-
bility, engagement, and opportunities for developing digital competencies.

However, findings regarding the quality of teacher-student relationships in online
environments remain inconclusive. While some studies reported heightened frustra-
tion due to reduced social interaction and increased preparation time (Mbolekwa, 2020,
cited in van Wyk, 2020), others emphasised the importance of careful instructional
design and institutional support. Van Wyk (2021) demonstrated that clear guidelines,
structured learning materials, and diverse digital resources—such as MOOCs, open ed-
ucational resources, video content, and synchronous communication tools—can en-
hance the effectiveness of online teaching. The pandemic also led to increased use
of informal communication platforms, including social media and messaging applica-
tions, to maintain contact between students and academic staff.

Importantly, evidence supporting the effectiveness of online and blended learning pre-
dates the pandemic. Early studies showed that combining online communication tools
with traditional instruction can positively affect students’ academic performance and
social engagement (Kuboni & Martin, 2004). Subsequent research further demonstrated
the benefits of online learning in intercultural contexts (Kukulska-Hulme et al., 2015),
professional development and mentoring (Higgins & Harreveld, 2013), and collaborative
skill development (Almpanis, 2015; Kainama et al., 2018). These findings underline the
relevance of digital competence as a core component of quality higher education.

Digital transformation in higher education should therefore be understood as a long-
term, systemic process rather than a temporary response to crisis. Adedoyin and Soy-
kan (2020) argue that universities must actively develop digital capacities to prepare
students for professional challenges in an increasingly technology-driven society. Kopp,
Groblinger, and Adams (2019) conceptualise digital transformation as the integration
of digital processes that enable institutions to apply technology in a purposeful and
sustainable manner. Nevertheless, the COVID-19 pandemic dramatically accelerated
this transformation, forcing institutions into what Hodges et al. (2020) define as emer-
gency remote teaching—a temporary and unplanned shift to online instruction that
differs fundamentally from well-designed online learning.

Digital competence can be defined as a set of skills, knowledge, and attitudes required
for effective, efficient, and ethical use of digital technologies in problem-solving, collabo-
ration, and information management (Ferrari, 2012, as cited in Adedoyin & Soykan, 2020).
While younger generations may possess informal digital skills acquired through every-
day technology use, these skills do not automatically translate into academic or pedagog-
ical competence. Consequently, insufficient digital competence among both students and
teachers may hinder learning outcomes and adaptation to online environments.

The role of the professor remains central to the educational process, particularly in
times of disruption. Mendoza and Rodriguez (2020) emphasise that academic staff play
a key role in restructuring teaching practices and supporting student learning during




crises. Effective online teaching requires not only technical proficiency but also ped-
agogical skills, including the ability to foster engagement, support critical thinking,
and maintain meaningful relationships with students (Garcia-Planas & Torres, 2020).
Digital learning environments can function as inclusive communities for collaboration
and knowledge sharing, provided that educators recognise their pedagogical potential
(De Luca, 2020; Garcia Aretio, 2017).

Several personal and professional attributes contribute to effective online teach-
ing, including empathy, resilience, creativity, assertiveness, and motivational ca-
pacity (Godoy-Orellana, 2020). These attributes must be complemented by adequate
digital competence to ensure successful communication, task performance, and ac-
ademic support. As Godoy-Orellana (2020) aptly states, “Technology will never out-
perform a teacher, but a teacher who does not master technology can be replaced.”

Empirical studies conducted during the pandemic further illustrate the challeng-
es and opportunities of digital teaching. Research in Indian universities revealed
widespread acceptance of online teaching as a temporary alternative to face-to-face
instruction, alongside significant technical difficulties, insufficient digital skills,
and increased workload among academic staff (Hassan, Mirza, & Hussain, 2020).
Other large-scale studies reported intermediate levels of digital competence among
university professors (Cabero-Almenara et al., 2021) and demonstrated positive re-
lationships between digital competence, academic engagement, and platform usage
among students (Heidari et al., 2021; Rodriguez-Moreno et al., 2021). Conversely,
stress related to the pandemic was found to negatively affect digital competence
and adaptation to online environments, particularly among academic staff (Verga-
ra-Rodriguez et al., 2022).

Despite the growing body of international research, empirical evidence on digital
competence in higher education within former Yugoslav countries remains scarce.
Given the strategic importance of digital competence as a key European competence
and its relevance for countries aspiring to align with EU educational standards, fur-
ther research in this regional context is warranted. The present study seeks to ad-
dress this gap by examining experiences with online learning and digital competence
development during the COVID-19 pandemic, thereby contributing to a better under-
standing of challenges and opportunities in higher education.

3. Theoretical grounding of research hypotheses

The formulation of research hypotheses was grounded in prior theoretical and em-
pirical studies addressing digital competencies, online learning, and emergency remote
teaching during the COVID-19 pandemic. Existing literature highlights the importance
of prior digital experience, self-efficacy, platform usage, and stress-related factors in
shaping perceptions and outcomes of online education.




H1: Prior experience and satisfaction with e-learning

Hypothesis H1 assumes that students with higher levels of prior experience in
e-learning environments report greater satisfaction with online learning tools during
the COVID-19 pandemic.

This hypothesis is theoretically supported by studies emphasizing the role of digital
competence and prior exposure to ICT in shaping learners’ ability to adapt to online
learning environments. Sa and Serpa (2020) argue that digital competencies enable
individuals to engage with digital technologies more autonomously and effectively,
particularly in crisis contexts. Similarly, Heidari et al. (2021) demonstrated that high-
er levels of digital competence are positively associated with academic engagement
in online learning environments. Furthermore, Vergara-Rodriguez et al. (2022) found
that prior digital experience and self-confidence significantly facilitated adaptation to
digital learning settings during the pandemic.

Taken together, these findings suggest that students who entered the pandemic with
greater familiarity with e-learning tools were better positioned to perceive online edu-
cation more positively, which underpins Hypothesis H1.

H2: Changes in e-learning platforms before and during COVID-19

Hypothesis H2 proposes that the platforms and communication channels used for
e-learning differed significantly before and during the COVID-19 pandemic.

This hypothesis draws on the conceptual distinction between planned online learn-
ing and emergency remote teaching introduced by Hodges et al. (2020). The sudden
transition to fully online instruction necessitated rapid adoption of synchronous and
institutionally supported platforms. Empirical evidence supports this shift: van Wyk
(2020) reported increased reliance on formal e-learning tools to ensure academic conti-
nuity, while Rodriguez-Moreno et al. (2021) demonstrated that the frequency and diver-
sity of digital tool usage significantly increased during the pandemic and contributed
to the development of digital competencies. Accordingly, Hypothesis H2 reflects the
expectation that the pandemic acted as a catalyst for structural changes in platform
usage among students.

H3: Self-perceived effectiveness in using e-learning tools

Hypothesis H3 assumes that students report a significantly positive level of self-per-
ceived effectiveness in using bidirectional e-learning tools during the pandemic.

Theoretical support for this hypothesis is found in frameworks defining digital com-
petence as a combination of skills, knowledge, and attitudes required for effective ICT
use (Ferrari, 2012, cited in Adedoyin & Soykan, 2020). Moreover, Adedoyin and Soy-
kan (2020) emphasize that the forced and prolonged engagement with online learning
during the pandemic contributed to the rapid development of functional digital skills
among students. Vergara-Rodriguez et al. (2022) further highlight the role of self-confi-
dence as a key factor in successful adaptation to digital learning environments.




Thus, despite the unplanned nature of emergency remote teaching, existing litera-
ture suggests that students were likely to develop at least moderate levels of perceived
effectiveness in using online learning tools, supporting Hypothesis H3.

H4: Differences in perceptions across fields of study

Hypothesis H4 examines whether students’ experiences and perceptions of online
learning differ across academic disciplines.

Previous research presents mixed evidence regarding disciplinary differences in
digital competence and online learning perceptions. Cabero-Almenara et al. (2021) re-
ported variations in digital competence across fields of knowledge, while other studies
suggest that the pandemic imposed similar digital demands across disciplines, thereby
reducing traditional disciplinary differences (Hodges et al., 2020). Rodriguez-Moreno et
al. (2021) also emphasize that the intensity of tool usage, rather than the field of study
itself, may be a more relevant determinant of digital competence development.

Consequently, Hypothesis H4 was formulated to empirically examine whether dis-
ciplinary background remained a differentiating factor under the conditions of emer-
gency remote teaching.

H5: Preferences for face-to-face learning in the post-pandemic period

Hypothesis H5 posits that students express a significant preference for face-to-face
teaching and laboratory-based learning in the post-pandemic period.

This hypothesis is grounded in literature highlighting the limitations of emergency
remote teaching, particularly regarding social interaction, hands-on learning, and the
development of interpersonal relationships. Hodges et al. (2020) emphasize that emer-
gency remote teaching should not be equated with well-designed online learning expe-
riences. Similarly, Mbolekwa (2020, cited in van Wyk, 2020) notes increased frustration
and perceived loss of social interaction among students during prolonged periods of
online learning. Garcia-Planas and Torres (2020) further argue that hybrid and blended
learning models may represent a more sustainable post-pandemic solution.

Accordingly, Hypothesis H5 reflects the expectation that students value the benefits
of digital learning while simultaneously expressing a desire to return to in-person ed-
ucational settings.




4. Method

4.1. Research design and procedure

This study adopted a quantitative research design based on a structured survey
methodology developed by Raspor (2021). The selected methodological framework en-
ables the systematic collection and analysis of data from multiple stakeholder groups
within higher education, including professors, students, and administrative staff, and
allows for comparative analysis across these groups.

Data were collected from higher education institutions in Montenegro, including
universities and independent higher education institutions. Given the ongoing COV-
ID-19 pandemic at the time of data collection, an online survey was considered the
most appropriate and ethically sound method for reaching participants while ensuring
their safety and accessibility.

The data collection period extended from 10 October 2021 to 15 May 2022. During
this time, the questionnaire was distributed to 49 higher education institutions, in-
cluding universities, higher vocational colleges, and independent institutions. Partici-
pation was voluntary and anonymous.

Although the resulting sample size was relatively small, it was deemed sufficient for
the applied statistical analyses. Previous methodological studies indicate that meaning-
ful results can be obtained from small samples when appropriate analytical techniques
are employed (Finch & Finch, 2017; Jenkins & Quintana-Ascencio, 2020). Nevertheless,
the findings should be interpreted with caution, and future research is encouraged to
replicate and expand the study using larger and more diverse samples.

4.2. Research instrument

Data were collected using a structured online questionnaire administered through the
1KA survey platform. The questionnaire was designed to capture participants’ demographic
characteristics, prior experiences with digital technologies, perceptions of online learning
during the COVID-19 pandemic, self-perceived effectiveness in using digital tools, stress re-
lated to distance learning, and expectations regarding future teaching and learning formats.

All attitudinal items were measured using a seven-point Likert scale, where 1 indicated
“strongly disagree” and 7 indicated “strongly agree”. All statements were positively worded
to ensure clarity and consistency in responses. The use of a seven-point scale allowed for
greater sensitivity in capturing variations in participants’ perceptions and experiences.

The questionnaire included sections addressing:
+ demographic information (e.g. gender, age, employment or study status),

+ prior experience with digital technologies and e-learning,
+ use of communication and learning platforms before and during the pandemic,




+ self-perceived effectiveness in using online learning tools,

+ stress associated with distance learning,

+ satisfaction with online learning environments and expectations for future teach-
ing formats.

Prior to analysis, the data were screened for completeness and consistency. Statistical
analyses were conducted using IBM SPSS Statistics, employing both descriptive and infer-
ential techniques appropriate to the measurement level and distribution of the variables.

4.3 Validity and reliability considerations

The research instrument was based on an established methodological framework
(Raspor, 2021), enhancing its conceptual validity. The structure of the questionnaire
was aligned with existing theoretical models of digital competence and online learn-
ing, supporting content validity. Internal consistency of multi-item scales was assessed
during data analysis to ensure reliability.

Demographic data: Students

The student sample comprised 130 respondents (Table 1), of whom 72% were female
(n = 94) and 28% were male (n = 36). In terms of age distribution, the majority of stu-
dents were younger than 25 years (67%), followed by those aged 26-40 years (24%), while
9% were between 41 and 60 years of age. No respondents were older than 60 years.

Regarding fields of study, more than half of the students were enrolled in social sciences
(55%), followed by engineering and technical sciences (10%) and humanities (6%). Smaller pro-
portions were observed in medical and health sciences, agricultural sciences, mathematics
and natural sciences, and arts, while 21% of respondents indicated other fields of study.

With respect to study level, the largest group of respondents were enrolled in higher ed-
ucation or bachelor’s degree programmes (79%), followed by master’s degree programmes
(15%), while doctoral and integrated master’s programmes were minimally represented.

In terms of academic progression, 50% of students were enrolled in the first year of
study during the 2020-2021 academic year, 40% were in the second to fifth year, and
10% were graduate students.

Employment status data reveal that a substantial proportion of students combined
study with work. While 39% identified as full-time students, 41% reported full-time
employment, and additional respondents were engaged in part-time work, freelance
activities, or student employment services. This indicates that a considerable number
of participants were balancing academic responsibilities with professional obligations.

Overall, the demographic profile of the student sample reflects a heterogeneous
population in terms of age, employment status, and study background, which is char-
acteristic of contemporary higher education contexts and particularly relevant for the
interpretation of experiences with online learning during the COVID-19 pandemic.




Table 1: Demographic data for students

Humanities 8 6%
Engineering and Technical Sciences 14 10%
Medical and Health Sciences 1 1%
Agricultural Sciences 2 1%
Social Sciences 77 55%
Mathematics and Natural Sciences 4 3%
Art, design and media 5 4%
Other: 30 21%
Total 141 100%
Study programme Frequency Percent
Higher education programme 53 41%
Associate’s degreee programme 5 4%
Bachelor’s degree programme 49 38%
Master’s degree programme 20 15%
Integrated Master’s degree programme (Long-cycle Master’s degree

programme 2 2%
Doctoral degree programme 1 1%
Total 130 100%
Enrolled in the academic year 2020-2021 Frequency | Percent
Freshman year 2020-2021 64 50%
Sophomore/Junior/Senior year 2020-2021 51 40%
Graduate 13 10%
Total 128 100%
Current employment status: Frequency Percent
Student 51 39%
Part-time employment through Student Service (Student Employment Refferal) 9 7%
Full-time employment through Student Service (Student Employment Refferal) 1 1%
Unemployed 4 3%
Part-time employment 5 4%
Full-time employment (contract or permanent) 53 41%
Freelancer 5 4%
Other: 2 2%
Total 130 100%
Gender Frequency Percent
Male 36 28%
Female 94 72%
Total 130 100%
Age range Frequency Percent
< 25 years old 87 67%
26-40 years old 31 24%
41-60 vears old 12 9%

> 61 years old 0 0%
Total 130 100%




5. Results

H1: Prior experience and satisfaction with e-learning

Hypothesis H1 assumed (table 2) that students with higher levels of prior experience
in e-learning environments would report greater satisfaction with online learning tools
during the COVID-19 pandemic. To test this hypothesis, a Spearman’s rank-order corre-
lation was conducted between students’ self-reported prior experience with e-learning
(e-classrooms and e-lectures) and their perceived satisfaction with using e-learning as
a learning-assisted tool.

Table 2: Correlation between prior experience with e-learning and students’
satisfaction with e-learning tools (Spearman’s rho)

Experience Correlation 1,000 257
with e-learning Coefficient
(e-classroom,

e-lectures) Sig. (2-tailed) ,000
N 224 184

Spearman’s Perceived Correlation -
rho e-classroom Coefficient 257 1,000

student Sig. (2-tailed) ,000

satisfaction: I
am satisfied with
using e-learning N 184 184

as a learning
assisted tool

** Correlation is significant at the 0.01 level (2-tailed).

The results revealed a statistically significant positive correlation between pri-
or e-learning experience and student satisfaction (K = 0.257, p < 0.001). Although the
strength of the correlation can be considered weak to moderate, its statistical signif-
icance indicates a consistent relationship between the two variables. Thus, Hypothe-
sis H1 is supported, suggesting that students with greater pre-pandemic exposure to
e-learning environments tended to evaluate online learning more positively during the
pandemic.

From a theoretical perspective, these findings align with research emphasising the
role of digital competence and prior exposure to information and communication
technologies in facilitating adaptation to online learning environments. Sa and Serpa
(2020) argue that digital competence enables individuals to use digital technologies
more autonomously, critically, and effectively, particularly in crisis situations where
rapid adaptation is required. Similarly, Heidari et al. (2021) demonstrated that higher
levels of digital competence are positively associated with academic engagement in




online learning contexts, indicating that familiarity with digital tools enhances both
cognitive and motivational aspects of learning.

Furthermore, Vergara-Rodriguez et al. (2022) highlighted the importance of prior
digital experience and self-confidence in supporting successful adaptation to digital
learning environments during the COVID-19 pandemic. Students who had previously
engaged with e-learning tools were likely to experience lower levels of uncertainty and
cognitive overload when confronted with emergency remote teaching, which may have
contributed to higher satisfaction levels.

The relatively modest strength of the observed correlation is also theoretically
meaningful. The COVID-19 pandemic forced students into what Hodges et al. (2020) de-
scribe as emergency remote teaching, a context characterised by limited preparation
time, varying instructional quality, and uneven institutional support. Under such con-
ditions, even students with prior e-learning experience may have encountered chal-
lenges that constrained overall satisfaction. Consequently, the findings suggest that
prior experience functioned as a facilitating factor, rather than a determining one, in
shaping students’ perceptions of online learning.

Overall, the results support the assumption that prior exposure to e-learning tools
enhances students’ capacity to engage with and evaluate online learning positively,
while simultaneously underscoring the need to distinguish between emergency remote
teaching and well-designed online education. This finding reinforces the importance
of systematically developing students’ digital competencies as part of higher education
curricula, not only in times of crisis but also as a long-term strategic objective.

H2: Changes in e-learning platforms before and during COVID-19

Hypothesis H2 proposed (table 3 and table 4) that the platforms and communication
channels used for e-learning differed significantly before and during the COVID-19 pan-
demic. To test this hypothesis, changes in the use of individual communication chan-
nels were analysed using the McNemar test for paired nominal data. In cases where the
number of observed changes was small, the exact binomial distribution was applied
instead of the chi-square approximation




Table 3: Changes in the use of e-learning communication platforms before
and during the COVID-19 pandemic (McNemar test results)

Skype 42,7 19,6 5 28,1 52,3 15,6 0 30,682 Yes
Viber 56,3 30,7 6,5 32,2 37,2 24,1 0 32,468 Yes
Facebook 31,5 9 2,5 25 66 6,5 0 37,5 Yes
Arnes 0 0,5 0,5 0 99,5 0 1,000* - No
Moodle 6 12,6 8 1,5 85,9 4,5 0,004* - Yes
Zoom 37,7 77,4 43,2 3,5 19,1 34,2 0 65,419 Yes
Blackboard 1 0 0 1 99 0 0,500* - No
1}2;;‘1’:0“ 126 246 161 4 714 85 0 13225 Yes
BigBlue- 3 11 85 0,5 884 25 | 0000° - Yes
MiTeam 1,5 0,5 0 1 98,5 0,5 0,500* - No
E,[‘;Z%'ng 3,5 5 4 2,5 925 1 | 058 - No
S\I,Z%OE'X 2,5 0,5 0,5 2,5 97 0 0,219+ - No
Slack 4 55 4 2,5 92 1,5 1,000* - No
* Due to the small number of observed changes, the McNemar test could not use the chi-square (X2)
distribution; therefore, the binomial distribution was applied.

Table 4: Direction and statistical significance of changes in communication

platform usage during the COVID-19 pandemic

Skype Significant decrease in usage
Viber Significant decrease in usage
Facebook Significant decrease in usage
Arnes No change - only one user during COVID-19
Moodle Small increase in usage
Zoom Significant increase in usage
Blackboard Small decrease, not statistically significant
Microsoft Teams Moderate increase in usage
BigBlueButton Significant increase in usage
MiTeam Small decrease, not statistically significant
GoToMeeting Small increase, not statistically significant
Cisco WebEx Small decrease, not statistically significant
Slack Small increase, not statistically significant




The results indicate statistically significant changes in the use of several communi-
cation platforms, thereby supporting Hypothesis H2. As shown in Table X, the COVID-19
pandemic was associated with a marked reconfiguration of students’ communication
practices, characterised by a decline in informal communication tools and a substan-
tial increase in institutionally supported e-learning platforms.

A significant decrease in usage was observed for informal and social communication
tools such as Skype, Viber, and Facebook. These platforms, which were relatively wide-
ly used before the pandemic, were used considerably less during COVID-19, suggesting
a shift away from informal communication channels toward more structured learning
environments.

In contrast, synchronous and institutionally integrated platforms experienced a
significant increase in usage. The most pronounced change was observed for Zoom,
which showed a substantial rise in adoption, with more than 40% of students re-
porting that they started using the platform during the pandemic. Similarly, Mi-
crosoft Teams and BigBlueButton demonstrated statistically significant increases,
indicating their growing role in facilitating online lectures, discussions, and collab-
orative activities. Moodle, as a learning management system, also showed a small
but statistically significant increase in usage, reflecting its role in content delivery
and course organisation.

For several platforms, including Blackboard, MiTeam, GoToMeeting, Cisco WebEX,
and Slack, only minor changes in usage were observed, and these changes were not
statistically significant. The platform Arnes showed virtually no change, as it was used
by only one respondent during the pandemic, indicating minimal relevance in the ob-
served context.

To facilitate interpretation, Table Y summarises the overall direction of change for
each communication channel. The table clearly illustrates a pattern of decreasing re-
liance on informal communication tools and increasing adoption of formal, synchro-
nous e-learning platforms during the COVID-19 period.

These findings align closely with the conceptual distinction between planned on-
line learning and emergency remote teaching introduced by Hodges et al. (2020). The
abrupt transition to fully online instruction required rapid, pragmatic solutions, lead-
ing students and institutions to prioritise platforms that enabled real-time interaction,
structured course delivery, and institutional oversight.

Consistent with previous research, van Wyk (2020) reported an increased reliance
on formal e-learning tools to ensure academic continuity during periods of disruption.
Similarly, Rodriguez-Moreno et al. (2021) demonstrated that the frequency and diver-
sity of digital tool usage increased significantly during the pandemic and played a key
role in the development of students’ digital competencies. The present findings extend
this evidence by showing that such changes were not merely additive but involved a
restructuring of communication practices, favouring platforms aligned with formal

educational processes.




Overall, the results confirm that the COVID-19 pandemic acted as a catalyst for
structural changes in platform usage, accelerating the adoption of synchronous and
institutionally supported e-learning tools while reducing reliance on informal commu-
nication channels. This shift highlights both the adaptive capacity of students and the
central role of digital infrastructure in sustaining higher education during periods of
crisis.

H3: Self-perceived effectiveness in using e-learning tools

Hypothesis H3 assumed (table 5 and table 6) that students report a significantly pos-
itive level of self-perceived effectiveness in using bidirectional e-learning tools during
the COVID-19 pandemic. To test this hypothesis, one-sample t-tests were conducted for
three indicators of self-perceived effectiveness, comparing the observed mean scores
with the neutral midpoint of the seven-point Likert scale (test value = 4).

Table 5: Students’ self-perceived effectiveness in using bidirectional e-learning
tools (descriptive statistics)

I feel confident preparing e-learning content 197 5,16 1,676 119

I feel confident operating e-learning functions, 194 5,33 1,708 123
using e-learning tools and software (signing in,
using discussion forums, taking exams, submitting
presentations ...)

I feel confident assessing peers in an e-learning 190 4,83 1,786 130
environment

Table 6: One-sample t-test results for students’ self-perceived effectiveness
in using bidirectional e-learning tools

I feel confident preparing e-learning 9,733 | 196 ,000 1,162 ,93 1,40
content
I feel confident operating e-learning 10,846 @ 193 ,000 1,330 1,09 1,57

functions, using e-learning tools and
software (signing in, using discussion
forums, taking exams, submitting
presentations ...)

I feel confident assessing peers in an 6,419 @ 189 ,000 ,832 ,58 1,09
e-learning environment

The results show that all three indicators of self-perceived effectiveness were sig-
nificantly higher than the neutral reference value, indicating a positive evaluation of

students’ digital capabilities.




Students reported high confidence in preparing e-learning content (t(196) = 9.733, p <
0.001), with a mean difference of 1.162. The 95% confidence interval of the mean differ-
ence ranged from 0.93 to 1.40, indicating a stable and robust effect. Similarly, confidence
in operating e-learning functions and tools—such as logging into platforms, participating
in discussion forums, taking exams, and submitting assignments—was significantly above
the neutral level (t(193) = 10.846, p < 0.001). This item showed the largest mean difference
(1.330), with a 95% confidence interval ranging from 1.09 to 1.57, suggesting that students
felt particularly competent in the technical and functional aspects of e-learning.

Confidence in assessing peers in an e-learning environment was also significantly
higher than the test value (t(189) = 6.419, p < 0.001). Although the mean difference for
this item (0.832) was lower than for the other two indicators, the confidence interval
(0.58 to 1.09) confirms that students still perceived themselves as competent in peer
assessment activities.

These findings support Hypothesis H3, demonstrating that students developed a statisti-
cally significant positive level of self-perceived effectiveness in using bidirectional e-learn-
ing tools during the pandemic. The results are consistent with theoretical frameworks that
define digital competence as a combination of skills, knowledge, and attitudes required for
effective and confident use of ICT (Ferrari, 2012, cited in Adedoyin & Soykan, 2020).

Adedoyin and Soykan (2020) argue that the forced and prolonged engagement with
online learning during the COVID-19 pandemic accelerated the development of func-
tional digital skills among students. The present findings provide empirical support for
this claim, particularly in relation to routine operational tasks and content prepara-
tion. Moreover, Vergara-Rodriguez et al. (2022) highlight self-confidence as a key factor
in successful adaptation to digital learning environments, a relationship reflected in
the consistently positive self-evaluations observed in this study.

The slightly lower confidence associated with peer assessment may reflect the great-
er cognitive and social complexity of evaluative tasks, which require not only technical
skills but also critical judgment and social responsibility. Nevertheless, the overall pat-
tern of results indicates that, despite the unplanned and emergency nature of remote
teaching, students were able to adapt effectively to digital learning environments. In
sum, the findings confirm that emergency remote teaching, while challenging, also fa-
cilitated the development of students’ digital self-efficacy, thereby supporting Hypoth-
esis H3 and reinforcing the importance of integrating digital competence development
into higher education curricula beyond crisis contexts.

H4: Differences in perceptions across fields of study

Hypothesis H4 examined (table 7) whether students’ experiences and perceptions of
online learning differed across academic disciplines. To test this hypothesis, differenc-
es between fields of study were analysed for three key constructs: perceived satisfac-
tion with the e-classroom, perceived effectiveness of e-learning, and self-efficacy and
performance in using e-learning software and tools.




Table 7: Differences in students’ perceptions of online learning
across fields of study (ANOVA results)

Perceived e-classroom Between Groups 27,069 3,867 1,689
student satisfaction: Within Groups 265,640 116 2,290
Total 292,710 123
E-learning effectiveness: Between Groups 37,667 7 5,381 1,516 169
Within Groups 411,741 116 3,549
Total 449,409 123
Self-efficacy and Between Groups 18,769 7 2,681 1,282 ,265
performance using Within Groups 242,661 116 2,092
e-learning software and
tools Total 261,430 123

The analysis revealed no statistically significant differences across fields of study for
any of the examined variables.

For perceived e-classroom satisfaction, the results showed no significant be-
tween-group differences (F(7, 116) = 1.689, p = 0.118). Similarly, perceived e-learning ef-
fectiveness did not differ significantly across academic disciplines (F(7, 116) = 1.516, p =
0.169). Finally, no statistically significant differences were observed for self-efficacy and
performance in using e-learning software and tools (F(7, 116) = 1.282, p = 0.265).

These findings indicate that students’ perceptions of online learning during the
COVID-19 pandemic were broadly comparable across different fields of study.

The absence of statistically significant disciplinary differences suggests that aca-
demic field was not a determining factor in shaping students’ experiences of online
learning under the conditions of emergency remote teaching. This finding is theoreti-
cally meaningful and aligns with research arguing that the pandemic imposed uniform
digital demands across disciplines, thereby reducing traditional differences between
fields of study (Hodges et al., 2020).

Previous research presents mixed evidence regarding disciplinary variation in dig-
ital competence. While Cabero-Almenara et al. (2021) reported differences in digital
competence across fields of knowledge under normal conditions, the present findings
support the notion that crisis-driven digitalisation may function as an equalising mech-
anism, compelling students from all disciplines to adopt similar tools, platforms, and
learning practices. Rodriguez-Moreno et al. (2021) further suggest that the frequency
and intensity of digital tool usage, rather than disciplinary background, play a more
central role in the development of digital competence—an interpretation consistent
with the results of this study.

Importantly, the lack of significant differences does not imply the absence of chal-
lenges within specific disciplines. Rather, it indicates that during the pandemic, stu-
dents across fields were exposed to comparable technological environments and con-
straints, leading to similar perceptions of satisfaction, effectiveness, and self-efficacy.




This finding reinforces the conceptual distinction between planned online learning
and emergency remote teaching, where pedagogical differentiation by discipline may
be overshadowed by the necessity for rapid adaptation.

Overall, Hypothesis H4 was not supported, as no statistically significant differences
were identified across fields of study. Nevertheless, this result contributes to the broad-
er understanding of online learning during the pandemic by highlighting the homoge-
nising effect of emergency conditions on students’ digital learning experiences.

H5: Preferences for face-to-face learning in the post-pandemic period

Hypothesis H5 posited (table 8 and table 9) that students express a statistically sig-
nificant preference for face-to-face teaching and laboratory-based learning in the
post-pandemic period. To test this hypothesis, one-sample t-tests were conducted,
comparing students’ mean responses to a reference value of 3, representing a neutral
position on the Likert scale.

Table 8: Students’ preferences for face-to-face and flexible
digital learning formats (descriptive statistics)

Lectures and lab-exercises should be held in 129 3,77 1,320 116
classroom and laboratory.

Lectures should be held in classroom. 128 3,85 1,311 ,116
Lab-exercises should be held in laboratory. 127 3,95 1,214 ,108
I would like to see more video content that I can 129 3,88 1,118 ,098
watch when I have time.

I would like to see more interactive exercises that I 130 3,88 1,083 ,095
can do when I have time.

I would like to see more teamwork outside the 130 3,64 1,175 ,103
classroom and laboratory.

Table 9: One-sample t-test results for students’ preferences regarding
post-pandemic teaching formats (test value = 3)

Lectures and lab-exercises 6,603 128 ,000 ,767 ,54 1,00
should be held in classroom and
laboratory.

Lectures should be held in 7,350 127 ,000 ,852 ,62 1,08
classroom.

Lab-exercises should be held in 8,844 126 ,000 ,953 74 1,17
laboratory.




I would like to see more video 8,898 128 ,000 ,876 ,68 1,07
content that I can watch when I
have time.

I would like to see more 9,314 129 ,000 ,885 ,70 1,07
interactive exercises that I can do
when I have time.

I would like to see more 6,197 129 ,000 ,638 43 ,84
teamwork outside the classroom
and laboratory.

Descriptive statistics indicate that students expressed relatively high agreement
with statements favouring in-person teaching formats, as well as with selected ele-
ments of flexible digital learning. Mean values ranged from 3.64 to 3.95, suggesting a
general tendency toward positive endorsement of both face-to-face and hybrid learning
components.

The one-sample t-test results demonstrate that all examined items were rated sig-
nificantly above the neutral reference value (p < 0.001 for all comparisons), confirming
a clear preference pattern. Specifically, students showed the strongest preference for
laboratory exercises being held in laboratories (M = 3.95; t(126) = 8.844), followed by a
preference for lectures held in classrooms (M = 3.85; t(127) = 7.350). The combined state-
ment that lectures and lab exercises should be held in classrooms and laboratories was
also rated significantly above neutral (M = 3.77; t(128) = 6.603).

At the same time, students expressed significant agreement with statements reflect-
ing a desire for flexible digital components, such as access to video content and interac-
tive exercises that can be completed asynchronously (M = 3.88 for both items). Although
slightly lower, the preference for teamwork outside the classroom and laboratory was
also statistically significant (M = 3.64; t(129) = 6.197).

Taken together, these findings indicate that students do not reject digital learning
formats but rather favour a return to in-person teaching complemented by flexible
online resources.

These results support Hypothesis H5, demonstrating that students express a clear
preference for face-to-face and laboratory-based learning in the post-pandemic con-
text, while simultaneously valuing certain benefits of digital education. This pattern
aligns closely with literature highlighting the limitations of emergency remote teach-
ing, particularly with respect to social interaction, practical learning, and interperson-
al engagement.

Hodges et al. (2020) emphasise that emergency remote teaching should not be equat-
ed with intentionally designed online learning, noting that the rapid and unplanned
transition during the pandemic constrained pedagogical quality. Similarly, Mbolekwa
(2020, cited in van Wyk, 2020) reported increased student frustration and a perceived
loss of social connection during prolonged periods of fully online instruction. Gar-
cia-Planas and Torres (2020) further argue that hybrid and blended learning models
represent a more sustainable and pedagogically sound solution for higher education in

the post-pandemic era.




The present findings reinforce this perspective by showing that students value
digital flexibility but still prioritise in-person interaction, particularly for activities
requiring hands-on engagement and direct communication. Thus, Hypothesis H5 re-
flects not a rejection of digital learning, but a student-driven preference for balanced,
blended educational models that integrate the strengths of both online and face-to-
face instruction.

y. Conclusion

The aim of this study was to examine students’ experiences of online learning during
the COVID-19 pandemic in higher education in Montenegro, with a particular focus
on digital competence, platform usage, self-perceived effectiveness, disciplinary dif-
ferences, and post-pandemic learning preferences. By addressing these dimensions,
the study provides empirical insight into how students navigated emergency remote
teaching and how this experience shaped their perceptions of digital learning.

The findings indicate that prior experience with e-learning significantly influenced
students’ satisfaction with online learning, supporting the view that digital compe-
tence functions as a facilitating factor in times of crisis (Sa & Serpa, 2020; Heidari et
al., 2021). Although the observed relationship was moderate, it underscores the impor-
tance of systematic development of digital skills prior to disruptive events, reinforcing
the distinction between emergency remote teaching and well-designed online educa-
tion (Hodges et al., 2020).

The analysis further revealed substantial changes in the use of communication and
learning platforms during the pandemic. Students shifted away from informal com-
munication tools toward synchronous and institutionally supported platforms such as
Zoom, Microsoft Teams, and BigBlueButton. This structural reconfiguration of plat-
form usage confirms that the pandemic acted as a catalyst for digital transformation,
accelerating the adoption of tools aligned with formal academic processes (van Wyk,
2020; Rodriguez-Moreno et al., 2021). In terms of self-perceived digital competence,
students reported a significantly positive level of effectiveness in using bidirectional
e-learning tools. High confidence in operating platforms and preparing digital con-
tent suggests that prolonged exposure to online learning environments contributed to
the development of functional digital skills, supporting theoretical frameworks that
conceptualise digital competence as a combination of skills, knowledge, and attitudes
(Ferrari, 2012; Adedoyin & Soykan, 2020). Slightly lower confidence in peer assessment
highlights the greater cognitive and social demands of evaluative tasks, pointing to
areas where additional pedagogical support may be beneficial.

Contrary to some pre-pandemic studies, no significant differences were found across
fields of study, indicating that emergency remote teaching imposed relatively uniform
digital demands on students regardless of disciplinary background. This finding sup-
ports the argument that crisis-driven digitalisation may temporarily reduce traditional
disciplinary distinctions by standardising learning environments and tool usage (Hodg-
es et al., 2020; Rodriguez-Moreno et al., 2021).




Finally, the results demonstrate that students express a clear preference for a return
to face-to-face and laboratory-based learning, while simultaneously valuing the flexibili-
ty of digital resources such as recorded video content and asynchronous exercises. This
pattern reflects a student-driven endorsement of blended and hybrid learning models,
which combine the strengths of in-person interaction with the accessibility of digital
learning (Garcia-Planas & Torres, 2020). In response to the research question, the find-
ings show that students in Montenegro experienced online learning during the COV-
ID-19 pandemic as a challenging yet formative process that fostered digital competence
development, reshaped communication practices, and clarified preferences for future
teaching formats. While emergency remote teaching cannot substitute for intentionally
designed online education, it played a critical role in accelerating students’ digital skills
and highlighting the need for sustainable, blended approaches in higher education.

Overall, this study contributes to the limited regional literature on digital compe-
tence in higher education and provides evidence-based insights for policymakers and
institutions seeking to design resilient, inclusive, and pedagogically sound learning en-
vironments beyond crisis contexts.
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