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Introduction

In the last decade, the rapid development of technology and innova-
tions has had a tremendous effect on teaching subjects, especially on
the didactic approach inhigher education indevelopedanddeveloping
countries. These technological innovations have created efficient con-
ditions for improving the quality of pedagogical methods and increas-
ing flexibility in teaching and learning. Virtual Collaborative Learning
(vcl) is reformulating traditional pedagogies by promoting collabora-
tive, technology-enhanced, and student-centred approaches. This in-
novativemethod fosters a globalised learning experience,making edu-
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cation more attractive, flexible, and accessible to all. Electronic learn-
ing platforms have increased collaboration and interactivity between
academic staff and students, creating an academic environment that
enables enhanced learning through real-time discussions and the ex-
change of scientific ideas.Theapplication of these virtual platformshas
facilitated the development of new pedagogical methods, which com-
bine traditional classroom learning with virtual learning. Integrating
technology into education not only improves academic outcomes but
also prepares students for a dynamic and digitalised jobmarket. Refer-
ring to these parameters, the application of digital toolswithin the vcl
environment as a learning strategy is particularly important for having
an innovative and inclusive education system. Learning based exclu-
sively on conventional formats often does not create sufficient space
to foster critical engagement and student autonomy in the learning
process, which affects their academic results. For this reason, the de-
velopment of electronic platforms has enabled the creation of interac-
tive virtual spaces where students can collaborate effectively with aca-
demic staff and their peers.The application of electronic platforms not
only increases the quality of data distribution but also affects the in-
crease in the flexibility of learning resources, allowing students to cre-
ate skills and knowledge outside the learning environment oriented to
traditional approaches.
On the other hand, student assessment has always been a key com-

ponent in the academic process, supporting academic staff in the eval-
uation of students’ knowledge, skills, and competencies. Traditionally,
different approaches are applied to evaluate the students, such as writ-
ten tests, time-limited exams, and physically submitted assignments.
Nowadays, considering the continual development of new digital tech-
nologies, teaching and learning methods are shifting from the tradi-
tional way towards the integration of modern teaching methods. The
application of these new teaching and learning methods requires new
methods of student assessment based on these technologies. Shifting
from the traditionalwayof teaching, learning andassessments towards
new methods based on the latest digital trends applicable in the ed-
ucation sector facilitates and enables increased collaboration within
the teaching and learning environment.The application of digital tools
supports educators in increasing the students’ engagement during aca-
demic activities and collaboration. Furthermore, they can apply real-
time methods that can automate the assessment process, but at the
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same time support the feedback given to the students in order to re-
flect on their challenges and improve their knowledge.
In order to investigate the impact of vcl on pedagogy approaches

and student assessment, a questionnaire with seven questions was de-
veloped.Thequestions are generatedbasedon theprevious studies and
are designed to achieve the aim of this study.

Aim of the Study

Theaimof the study is to analyse the impact of the application of digital
tools within a Virtual Collaborative Learning on pedagogy approach
and students’ assessment focused on motivation, engagement, critical
thinking, and achievement of learning outcomes.

Objectives of the Study

1. To assess the level and form of application of digital tools in a vcl
environment by the academic staff and students in the context of
assessment methods;

2. To analyse the impact of vcl on students’motivation and engage-
ment during the learning process;

3. To examine the role of vcl in influencing the encouragement of
collaborative learning and developing critical thinking and evalu-
ation skills;

4. To evaluate the contribution of electronic quizzes and other tools
to the achievement of the expected course outcome.

Literature Review

Impact of Virtual Collaborative Learning (vcl) on Pedagogy

Approaches

Collaborative learning in higher education, as a student-centred ap-
proach, is presented as a form of supporting individuals or a particular
group that enables students and educators to collaborate and learn,
with the aim of knowledge sharing through interactions (Belle, 2000;
Lovasz-Bukvova et al., 2006a). Increased virtual collaboration through
digital tools and easy access to learning materials increases student
productivity and enables the creation of a more dynamic learning ex-
perience. Research conducted by Lovasz-Bukvova et al. (2006b) em-
phasises the importance of implementing e-learning in higher educa-
tion institutions to develop international, interdisciplinary, and cross-
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sectoral learning processes. In general, the research suggests that in-
tegrating these virtual methods in higher education can improve the
quality of teaching and better prepare students for the challenges of
a globalised market. According to Lovasz-Bukvova et al. (2006b), in a
modern learning environment, interactive collaboration among team
members plays a key role. Considering that their research focuswas on
the virtual collaboration with several international partners, transfer-
ring the collaborative work into the virtual classroom ‘proved the so-
lution as principal performant, being both effective (regarding the stu-
dents’ achievements) and highly acceptable (evaluated students’ opin-
ion).’ Another study related to the vcl emphasises the importance of
having clear Tasks, Roles, andCommunication tools to improve the ful-
filment of vcl aims (Lovasz-Bukvova et al., 2006a).
Also, the study conducted by (Meroño et al., 2021) provides evidence

that pedagogical approaches that are oriented towards technological
tools and virtual learning increase the quality of performance of aca-
demic staff, thesefindings emphasize that the applicationof these tools
also affects the development of digital competencies that are neces-
sary within the learning process.The study conducted by Herrera-Pavo
(2021) emphasises the impact of collaborative learning in higher edu-
cation, particularly in the context of digital platforms, which directly
improve the quality of learning and pedagogical methods. Matee and
Nkiwane (2022) analysed the new perspectives and challenges faced by
academic staff and students in higher education. The results empha-
sised that virtual learning is highly efficient and useful in increasing
academic quality and performance.
However, the lack of technological tools and investments in this area

hinders the efficiency of virtual collaboration. The study by Matee and
Nkiwane (2022) suggests that to improve this situation, it is necessary
to invest in advanced technology, provide training for staff and stu-
dents, and create policies that support the effective use of virtual learn-
ing environments.
Today, there are innovative tendencies to change the approach of

models inhigher education.The research results of the studybyPluta et
al. (2013) underline the importance of transforming traditional lecture-
based methods into various innovative approaches based on virtual
collaborative learning.Theuse of thesemethods is seen as the entrance
to a new era, driven by the need for team competencies and the avail-
ability of digitalmedia. Pedagogicalmodels based on a student-centred
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approach and oriented toward students’ needs have also been exam-
ined in the scientific study by Zhou et al. (2019), which emphasises the
importance of collaborative learning through teaching. This pedagog-
ical method places the student at the centre of the learning process,
promoting active interaction and the development of critical thinking
skills.
Jantos (2024b) has provided an innovative perspective on pedagog-

ical approaches in higher education through his scientific research.
He developed adapted pedagogical models for case studies in vcl en-
vironments, which help academic staff and higher education institu-
tions integrate innovative pedagogical approaches into the learning
process. Osuji et al. (2023) analysed the collaborative pedagogical ap-
proach through the application of digital virtual classrooms. Their re-
sults showed how this approach enabled academic staff to maintain
active student participation in a virtual classroom. However, to make
the collaborative pedagogical approach more effective, more training
for academic staff and greater support for technological infrastruc-
ture are needed.These aspects are highlighted in the study by Acharya
et al. (2024), which also emphasises that, if properly applied, the col-
laborative teaching methodology has a positive impact on increasing
the quality of the learning process. Sobko et al. (2020) analysed net-
worked collaborative learning in the context of an online course at the
higher education level; their results showed that online engagement
with advanced digital technologies positively impacts the construction
of knowledge and the analysis of task content by students. The treat-
ment of new pedagogical models based on technology has also been
analysed by Ramos et al. (2021), who identified four pedagogical mod-
els: collaborative observation and analysis of professional practices
recorded with video, collaborative creation of video-supported con-
tent, collaborative learning based on video content, and synchronous
collaboration supported by video. The scientific findings of the study
byDoumanis et al. (2019) show that collaborative virtual environments
can significantly improve learning outcomes by stimulating multiple
senses and promoting rich interactions.

Students Assessment

Regarding the assessment formats and their applicability to vcl, Jan-
tos (2024a) analysed 24 relevant assessment methods divided into
three forms of assessment: Self-Assessment (time and role planning),
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Peer Assessment ( formative online peer assessment and video docu-
mentation) and Automated Assessment (blended programmatic as-
sessment). Based on her analysis and interpretation, of the three forms
of assessment, some are fully applicable, limited, or not applicable to
the vcl. The author emphasises the importance of having an itera-
tive way of reflection and feedback for every task in order to support
the students to improve their learning and grow their competencies
continually. Another study (De Brun et al., 2022) that analysed the role
of peer assessment using an online platform, identified that initially
this form of assessment was not well accepted by the students; they
expressed apprehension, perceiving the task as daunting, and a lack of
confidence.
To eliminate these barriers and to increase the success rate of peer

assessment in online collaboration, they provided detailed instruc-
tions on how to complete peer review, ongoing discussion, and feed-
back to address their concerns. This resulted in a higher level of satis-
faction among students with the new assessment form. Another study
presented byNowell et al. (2025) presents that virtual collaboration en-
ables the professor to apply a flexible approach regarding the evalua-
tion of students that allows an adaptive learning experience in linewith
the students’ needs, considering the application of online infrastruc-
ture. Another study (Abramovich, 2016) emphasises that traditional
assessment methods fail to support students, particularly in the two-
phase assessment approach, which includesmid-term and final exam-
inations. In his chapter, he proposes a new way of virtual assessment
based on digital badges that are applied in video gaming as a summa-
tive assessment. In this case, during the virtual learning environment,
students’ performance can be related to specific badges that repre-
sent, in a form of visualisation, the progress students have achieved
during the virtual class. Badges can be related to the submission of ev-
idence by students to achieve a learning objective and then reviewed
by the instructor. Application of online formative assessment indicates
a positive effect on learning by students as presented by Velan et al.
(2008). This study shows that students achieved better grades in their
examinations through the application of online assessment methods,
specifically, the automated individualised feedback, such as multiple
choice, which supported them to achieve mastery of materials in all
the courses where it was applied.
According to Lin et al. (2024), the application of virtual assessment

technologies, such as computer-based simulation, ar, and vr, along
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with other modern assessment methods, supports educators in en-
hancing the evaluation of both theoretical knowledge and practical
skills. The study shows that the application of virtual assessment en-
ables educators to have improved accuracy and objectivity in evalua-
tion. At the same time, the study shows that there are some challenges
regarding the integration of these technologies, such as high costs,
hardware/technical limitations, and training regarding the application
of ar and vr tools. According to Gaad (2022), online collaborative
learning has a positive impact on student achievement and engage-
ment.The students confirmed that the application of online collabora-
tive learning helped them to feelmore comfortable about sharing their
thoughts and comments. Based on these, it can be identified that the
application of virtual collaboration supports students to have better
results regarding the course materials during the virtual assessment.

Research Methodology

To analyse the impact of vcl on pedagogical approaches and stu-
dent assessment, the quantitative methodology is applied based on
the primary data, where the main instrument for data collection is
a questionnaire. The questionnaire data were addressed by 6 partner
universities: University for Business and Technology, Prishtina, Biznesi
College, Prishtina, Epoka University, Tirana, European University of
Tirana, Tirana, International BurchUniversity, Sarajevo, andUniversity
of East Sarajevo, Sarajevo. The questionnaire was filled out by the par-
ties involved in the coweb project, such as academic staff, students,
and e-tutors. To achieve the aim of this study, several statisticalmodels
based on econometric approaches, such as descriptive statistics, skew-
ness, kurtosis, and non-parametric tests, are applied.Themain limit of
these statistical tests is the small number of observations, where only
48 observations are collected from higher education institutions as
part of the coweb project.

Results

The results of the questionnaire were analysed based on statistical de-
scription and non-parametric tests.

Descriptive Statistics

Table 17.1 presents the statistical description for the questions that
analysed the impact of vcl on pedagogical approaches and student
assessment.This statistical description also includes the Skewness and
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table 17.1 Statistical Description

Questions (1) (2) (3) (4) (5) (6) (7)

1 How often has the academic staff
used digital tools of Virtual Collab-
orative Learning in the context of
assessment methods

48 1 5 4.125 0.89025 –1.009 1.514

2 How has the application of Virtual
Collaborative Learning influenced
the increase in motivation during
the learning process

48 3 5 4.4167 0.64687 –0.661 –0.510

3 How has Virtual Collaborative
Learning influenced the encour-
agement of collaborative learning
among is through virtual engage-
ment?

48 3 5 4.4167 0.6131 –0.535 –0.565

4 How do you evaluate the use of dig-
ital tools and platforms for Vir-
tual Collaborative Learning in the
learning process

48 3 5 4.4167 0.53924 –0.079 –1.131

5 How has the application of Virtual
Collaborative Learning tools in-
fluenced the final progress in aca-
demic courses during the semester

48 3 5 4.2917 0.65097 –0.372 –0.660

6 How has the application of Virtual
Collaborative Learning tools in-
fluenced the development of your
critical thinking and evaluation
skills

48 1 5 4.2500 0.81214 –1.492 4.033

7 Has the use of electronic quizzes
through the ‘Slido’ and other tools
positively influenced the achieve-
ment of the expected course out-
come

48 3 5 4.1042 0.75059 –0.175 –1.171

notes Column headings are as follows: (1) observations, (2) minimum, (3) maxi-
mum, (4) mean, (5) standard deviation, (6) skewness, (7) kurtosis. Valid N (listwise)
= 48.

Kurtosis data distribution tests. For almost all the questions, the min-
imum and maximum values range from 3 (neutral) to 5 (very positive),
except for questions 1 and 6, which range from 1 to 5. Based on these
statistical results, it is identified that on average, all higher education
institutions that addressed this questionnaire expressed a very posi-
tive view regarding the impact of vcl on pedagogical approaches and
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table 17.2 Testing of Questions According to Non-Parametric Tests

Questions Test Sig. Decision

1 How often has the academic staff used
digital tools of Virtual Collaborative
Learning in the context of assessment
methods

One-Sample
Chi-Square
Test

0.001 Reject the null
hypothesis.

2 How has the application of Virtual Col-
laborative Learning influenced the in-
crease in motivation during the learning
process

One-Sample
Chi-Square
Test

0.001 Reject the null
hypothesis.

3 How has Virtual Collaborative Learning
influenced the encouragement of collab-
orative learning among is through virtual
engagement?

One-Sample
Chi-Square
Test

0.000 Reject the null
hypothesis.

4 How do you evaluate the use of digital
tools and platforms for Virtual Collabo-
rative Learning in the learning process

One-Sample
Chi-Square
Test

0.002 Reject the null
hypothesis.

5 How has the application of Virtual Col-
laborative Learning tools influenced the
final progress in academic courses during
the semester

One-Sample
Chi-Square
Test

0.000 Reject the null
hypothesis.

6 How has the application of Virtual Col-
laborative Learning tools influenced the
development of your critical thinking and
evaluation skills

One-Sample
Chi-Square
Test

0.210 Retain the null
hypothesis

7 Has the use of electronic quizzes through
the ‘Slido’ and other tools positively influ-
enced the achievement of the expected
course outcome

One-Sample
Chi-Square
Test

0.200 Retain the null
hypothesis

assessment. Specifically, all questions showed an average higher than
4 (very positively), which indicates a very high impact of vcl on the
pedagogical process.
Also, the tests that analyse the distribution of data show optimal val-

ueswithin the allowed limits (skewness –1 to 1, and kurtosis –2 to 2), ex-
cept question 6, where the skewness value is –1.42, and a kurtosis value
of 4.03.
Table 17.2 presents the tests of the questions, which represent the

main problem of this research, based on non-parametric tests devel-
oped through the spss statistical program.The results indicate signif-
icant statistical reliability, especially from question 1 to question 5. On
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the contrary, thefindings emphasise lower statistical reliability inques-
tions 6 and 7. Furthermore, according to the results presented in Table
17.2, it is identified that the use of digital tools by academic staff in the
context of assessmentmethods has a very positive impact andpresents
a significant statistical reliability according to non-parametric tests.
Furthermore, the results show that virtual learning based on the vcl
approach has had a positive impact on increasing student motivation
throughout the learning process; this result also indicates a stable sta-
tistical reliability.
Based on the statistical analysis, it is identified a very high level

of statistical reliability is identified in question 3, where the applica-
tion of electronic tools and platforms promotes collaborative learning
among students, thus creating a collaborative and interactive learn-
ing environment. Also, it is identified that the application of virtual
collaborative learning tools has a significant positive impact on the
final progress of students in their academic courses, contributing to
better academic results. This result also provided significant statisti-
cal reliability. However, the development of critical thinking skills and
the impact of electronic quizzes may require further investigation or
alternative approaches.

Conclusion

The study analysed the importance of vcl in teaching, learning, and
assessment of students as a new approach to developing students’
knowledge, skills, and competencies, considering their work in a vir-
tual environment. vcl supports academic institutions to be more at-
tractive, flexible, and accessible to all worldwide by eliminating phys-
ical global barriers to collaboration. It supports the creation of an
academic environment where collaboration and interactivity between
academic staff and students are increased. Previous studies show that
factors such as the determination of tasks, roles and communica-
tion tools improve the fulfilment of vcl aims (Lovasz-Bukvova et
al., 2006a). Furthermore, investments in advanced technologies, staff
training, policies for the usage of tools and collaboration have a pos-
itive effect on vcl (Matee et al., 2022; Osuji et al., 2023). Regarding
students’ assessment, studies show that online formative assessment
has a positive effect on learning by students and their achievements
(Velan et al., 2008; Gaad, 2022).
The results of this study show that this form of collaboration sup-



Impact of Virtual Collaborative Learning 277

ports students to increase their engagement during teaching activities,
at the same time, it supports staff in the students’ assessment.The use
of digital tools by academic staff in the context of assessment meth-
ods has a very positive impact and presents significant statistical reli-
ability according to non-parametric tests.The results show that virtual
learning based on the vcl approach has had a positive impact on in-
creasing studentmotivation throughout the learning process. Also, the
application of virtual collaborative learning tools has a significant posi-
tive impact on the final progress of students in their academic courses,
contributing to better academic results. Results of the analysis show
that the application of digital tools and platforms has a positive impact
on increasing collaborationwithin virtual teams,motivation, and their
ability to interact and achieve higher results.
The application of vcl in teaching, learning and assessment facil-

itates and enables increased collaboration within the teaching and
learning environment.The application of digital tools supports educa-
tors in increasing the students’ engagement during academic activities
and supports in automation of the students’ assessment process in a
real-time environment. As presented by many studies, the application
of virtual tools supports educators to shift from traditional exams to-
wards more interactive assessment methods such as peer evaluations,
group projects and real-time quizzes. Even though there are identified
some challenges have been identified that need to be considered and
addressed before starting a vcl environment in order to increase the
success rate and to achieve the aim and objective of the activity, es-
pecially when the participants are from different locations. Therefore,
in this context, the findings generally point to the development of a
comprehensive model that is in harmony between modern pedagog-
ical approaches and institutional infrastructure and policies for the
efficient implementation of virtual collaborative learning.
Based on the findings of this study, the following recommendations

must be followed as best practices for educators and institutions: (1)
Invest inmodernisation of technological infrastructure to support col-
laborative learning; (2) Train the academic staff on the application of
the effective vcl; (3) Encourage the application of interactive evalua-
tion forms through electronic quizzes, group work, peer-to-peer eval-
uation and virtual discussion; (4) Develop an instructional model that
supports the harmonisation ofmodern pedagogic approaches through
the applicationof technologyalignedwith the institutional regulations;
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(5). Monitor and evaluate continually the effect of vcl in order to in-
crease the quality of teaching and learning.
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