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Abstract

Introduction: The COVID-19 pandemic increased the scope for online lessons in physiotherapy, a profession with hands-on
practice and direct interaction. While digital platforms provide accessibility and flexibility, they also introduce some challeng-
es, affecting the quality of education.

Objectives: The aim of this study is to investigate the perceptions of physiotherapy students for online learning, with focus on
its advantages, challenges and preferred future directions in the education of physiotherapy students.

Methods: In the present study, 122 physiotherapy students from educational institutions in North Macedonia and Bulgaria
were included in this research. Data were collected via an online questionnaire that allows to assess demographics, the per-
ceived benefits, challenges and preferences regarding blended learning. Quantitative data were analysed with descriptive sta-
tistics, chi-square tests and analysis of variance with post-hoc comparisons. Qualitative responses showed further information
about the experience of the students with online learning.

Results: Students showed a preference for blended learning models with combination of online and in-person education. On-
line learning was valued for its flexibility and accessibility, but the challenges such as limited personal training, technical dif-
ficulties and reduced teacher-student interaction were noted. Satisfaction levels varied across academic years (p<0.001) with
younger students reporting higher satisfaction than advanced students, who required more practical training. Key barriers
were insufficient digital tools and digital literacy.

Conclusion: While online learning improves accessibility, it must be integrated with in-person training for competency in clin-
ical skills. Future research should be focused on digital literacy, technical support and interactive content for optimising blend-
ed education in physiotherapy.

INTRODUCTION

The appearance of digital technolo-
gies transformed the environment of
higher education, and online learn-
ing is starting to become an impor-
tant module of instruction in various
disciplines'. In physiotherapy, a dis-
cipline dependent on manual and
in-person practices, the transforma-
tion to online learning showed many
opportunities and challenges®. The
COVID-19 pandemic increased the
usage of online learning tools, obli-
gating institutions to innovate and re-
view education in physiotherapy?.

Online learning in physiothera-
py programmes utilises various digi-
tal platforms (learning management
systems, video conferencing, virtual
simulations and interactive modules)
for many subjects, starting from anat-
omy to kinesiology and kinesiother-
apy*. These digital tools offer many
benefits for physiotherapy students
— increased accessibility, flexibility
in learning schedules as well as the
possibility to reach a wider audience
and shed new perspectives regarding
their professional subjects’. Students
can learn at their own speed, record
lectures multiple times and access re-

sources that may not be available in
the case of in-person education®. This
flexibility is beneficial for students
who are balancing their education
with other responsibilities such as
work or family obligations. This kind
of education is advantageous for stu-
dents who do not attend classes reg-
ularly, especially those part-time, per-
sistent in many countries’.

Despite these benefits, the transfor-
mation to online learning in physio-
therapy has not been without some
disadvantages®. One of the prima-
ry concerns is the lack of person-
al, hands-on training, which is very
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important with regard to obtaining
practical skills - for example, the sub-
ject of medical massage could not be
successfully implemented through
digital online learning tools or any
other manual techniques and physical
examination’. Also, the students may
face challenges concerning the quali-
ty and consistency of Internet access,
technical Internet issues and the ab-
sence of feedback as well as support
from instructors and teachers'.

The effects of online learning in
physiotherapy are also influenced by
levels of motivation perceived by the
students, which can be further affect-
ed by the newly implemented digital
format''. The lack of personal inter-
action and the potential for distrac-
tions at home may result in feelings
of isolation and reduced motivation
among the students'”. Also, the suc-
cess of online learning depends on
the design and implementation of the
digital curriculum of the physiothera-
py subjects. Interactive elements such
as virtual simulations and collabora-
tion among students, or students and
teachers, are important for maintain-
ing student participation and show-
ing understanding with reference to
the complex concepts of physiother-
apy practices's.

As the role of online learning in
physiotherapy education continues
to develop, it is very important to
explore the perceptions of students
on understanding the impact on
their learning experiences'*. Show-
ing the benefits and challenges of on-
line learning, educators and teachers
can find areas for improvement and
develop different strategies within
the educational results among phys-
iotherapy students”. Understand-
ing these perceptions will provide in-
formation about the future direction
of physiotherapy education, as insti-
tutions seek to combine online and
in-person education for creating an
effective learning environment'.

This research of student percep-
tions is significant as the field of phys-
iotherapy education is a model sub-
jected to fast-changing conditions. As
teachers and institutions rely on the
lessons learned from the rapid alter-
ations to online learning, there is an
opportunity to review the future of
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physiotherapy education in a way ac-
cepting of technological advance-
ments while maintaining important
elements of personal training and in-
terpersonal communication among
students!'”> 8. This balance will be im-
portant for preparing the next gener-
ation of physiotherapists to meet the
recommendations and guidelines of
healthcare practice in a digital era®.

The integration of educational the-
ories offers a deeper understanding
concerning the pedagogical implica-
tions of online learning in physiother-
apy*. The Experiential learning the-
ory is focused on the role of active,
hands-on arrangement in skill acqui-
sition accenting a limitation of purely
online formats®'. Meanwhile, blend-
ed learning theory and constructivist
approaches support the combination
of digital and face-to-face methods to
improve understanding, engagement
and clinical competence??. Addition-
ally, Vygotsky’s social constructivism
defines learning as a socially mediat-
ed process, reliant on interaction and
guided participation, both of which
are limited in online environments?.
Kolb’s experiential learning theory
also demonstrates the need for active
experimentation and concrete expe-
rience, which are important in the
development of clinical skills and dif-
ficult to replicate in virtual environ-
ments*.

OBJECTIVES

The primary objective of this re-
search is to explore the perceptions
of physiotherapy students regarding
online learning, with a focus on its
benefits, challenges and potential im-
provements for future physiotherapy
education. Given the hands-on na-
ture of the profession, the aim of this
study is to assess how digital learn-
ing influences the theoretical under-
standing of the students and the de-
velopment of their practical skills.

METHODOLOGY

The aim of this study is to explore
the perceptions of physiotherapy stu-
dents regarding online learning, fo-
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cusing on its benefits, barriers and
potential future directions in the ed-
ucation of physiotherapy students.
The research was conducted in Bito-
la, North Macedonia and combined
quantitative and qualitative analy-
sis for understanding the experiences
and preferences of students.

Research design

The research design is a cross-sec-
tional survey for collecting data from
physiotherapy students across differ-
ent academic years. The study aimed
to represent information regarding
the experience and perceptions of
the students with reference to on-
line learning, which became more
frequent during and after the COV-
ID-19 pandemic.

Study setting

This research was conducted at ed-
ucational institutions in North Mac-
edonia and Bulgaria, with partici-
pants from different academic years
and programmes. The research took
place at institutions that offer under-
graduate and graduate programmes
in physiotherapy and kinesiotherapy,
where students have experience with
online and in-person learning. The
study setting was focused on online
learning environments among phys-
iotherapy students, which consist-
ed of learning management systems,
video conferencing platforms (Zoom
and Google Meet) and virtual simula-
tions. These platforms served as the
primary medium for online physio-
therapy education, allowing students
to recruit with theoretical content,
record lectures and take advantage of
interactive learning modules. The re-
search was conducted via an online
survey, accessing students from dif-
ferent locations and at varying aca-
demic levels. The blended learning
perspective within these institutions
showed a framework for evaluating
the integration of digital education in
physiotherapy, focusing on the ben-
efits and limitations experienced by
students. Although participants were
drawn from both North Macedonia
and Bulgaria, the research did not in-
clude comparative statistical analy-
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ses between countries. The aim was
to identify general perceptions across
different educational environments
rather than perform cross-national
evaluations.

Participants

The study participants comprised
active students of physiotherapy
in a variety of programmes and at
different educational institutions.
A convenient sample was used with
students from different academ-
ic years, from the first to third year
of physiotherapy education in North
Macedonia, the second cycle of phys-
iotherapy, which is one year and
a small number of kinesiotherapy stu-
dents from North Macedonia study-
ing in Bulgaria. The sample size of
participants in this study totals 122
students, and with this number, we
provided multiple demographic phys-
iotherapy profiles of the students.
The participants were recruited from
various physiotherapy education pro-
grammes in North Macedonia and
Bulgaria, including both undergradu-
ate and graduate programmes at pub-
lic universities and higher vocation-
al medical schools. This inclusion of
different countries and institutional
types defined a broader perspective
on student experiences, although it
also introduced variability in an edu-
cational context.

The inclusion criteria for partici-
pants were being active physiother-
apy students in physiotherapy pro-
grammes in North Macedonia and ki-
nesiotherapy programmes in Bulgar-
ia, students from the first, second or
third year of study, having experience
with online learning and access to on-
line learning platforms as well as dig-
ital tools. The exclusion criteria were
being students not currently in physi-
otherapy study programmes, not hav-
ing experience in online learning, in-
complete responses to the question-
naire, undergoing other healthcare
studies than physiotherapy and no In-
ternet access or familiarity with digi-
tal learning tools. The data regarding
Internet accessibility among students
living in dormitories was interesting
— there is no Internet access for most
of the day.

Interventions

This research did not involve a di-
rect intervention in a traditional ex-
perimental sense. The experiences of
students were assessed within various
online learning interventions used in
physiotherapy education during the
COVID-19 pandemic and beyond.
The primary intervention studied
was online learning in physiotherapy
programmes, which included digital
learning platforms (Moodle, Goog-
le Classroom or any specific plat-
forms imposed by the universities
for course materials, assignments and
quizzes) and video-based instructions
(e.g. Zoom, Google Meet and Mi-
crosoft Teams for theoretical knowl-
edge). The mixed methods of on-
line theoretical experience and limit-
ed in-person practical training where
allowed by institutional policies was
also evaluated. These educational in-
terventions were analysed through
the perceptions of the students, with
focus on their effectiveness in provid-
ing theoretical knowledge and their
limitations in practical skill develop-
ment. In the research, variables are
not manipulated but rather examined
as to how online education methods
influence the learning experiences of
the physiotherapy students.

Outcome measures

The primary outcome measures in
this research were focused on the
perceptions of the students with re-
gard to online learning, assessing the
impact on theoretical knowledge,
practical skills and general satisfac-
tion. The outcomes were measured
using quantitative and qualitative
approaches through an online sur-
vey. For the primary outcome meas-
ures, we assessed satisfaction of the
students with online learning via the
Likert scale. Further evaluated were
the perceived impact on the theo-
retical knowledge for understanding
the core physiotherapy subjects such
as anatomy, kinesiology and rehabil-
itation through the online platforms
and perceived impact on the devel-
opment of practical skills through the
responses of the students on the ef-
fects of online learning in some phys-
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iotherapy techniques, i.e. massage,
kinesiotherapy and electrotherapy.

For the secondary outcome meas-
ures, the challenges in online learning
were assessed considering the chal-
lenges reported by the students, such
as technical issues, lack of interaction
and limited practice of profession-
al subjects, preferences for blended
learning models regarding their ide-
al balance between online and in-per-
son education as well as differenc-
es in perceptions across the academ-
ic years. Analysis of variance and chi-
square tests were carried out for as-
sessing whether students in different
academic years demonstrated differ-
ent levels of satisfaction.

Instrument used in research for
data collection

Data were collected using an online
questionnaire. The questionnaire
was distributed via e-mail and on-
line learning platforms. It consisted
of closed- and open-ended questions
to assess quantitative data for statis-
tical analysis and qualitative respons-
es to obtain richer information about
the students’ experiences. The ques-
tionnaire was structured into sever-
al sections, starting from demograph-
ics (age, gender, academic year of the
students included in this research),
types of used digital platforms, fre-
quency of usage and levels of satis-
faction, questions about the benefits,
challenges and impact on theoretical
knowledge and practical skills as well
as questions about the ideal balance
between online and in-person com-
ponents, with desire for integration
of online learning in the future. The
questionnaire was distributed to stu-
dents across different institutions, in-
cluding public universities and high-
er medical schools in North Macedo-
nia and Bulgaria. While this enabled
the range of responses to be varied, it
also introduced institutional variabil-
ity that was not separately analysed,
which may have influenced interpre-
tation of the findings. The question-
naire allowed to collect information
on the types of digital tools and plat-
forms used by students during online
learning, however, this information
was not stratified by country, and the
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potential differences between plat-
forms or e-learning strategies imple-
mented in North Macedonia versus
Bulgaria were not analysed separately
in this study.

Statistical analysis

The statistical analysis was structured
to evaluate the perceptions of phys-
iotherapy students on online learn-
ing, with focus on satisfaction levels,
the perceived impact on theoretical
understanding and practical skills as
well as preferences for future integra-
tion of blended learning. Descriptive
statistics were applied to analyse de-
mographic characteristics and gener-
al questionnaire responses.
Inferential statistics were used
to evaluate relationships using chi-
square tests, especially for satisfac-
tion levels, practical skill develop-
ment and preferences for blended
learning. Analysis of variance was im-
plemented for mean satisfaction lev-
els were compared across academic
years, followed by Tukey’s post-hoc
tests to identify differences within the
group. Prior to conducting analysis of
variance, assumption testing was per-
formed to validate the use of para-
metric analysis. The Shapiro-Wilk
test was utilised to assess normali-
ty of distribution concerning satis-
faction scores within each academ-
ic group and non-significant results
were shown (p>0.05), demonstrat-
ing that the data did not differ from
normality. Levene’s test was applied
to check for homogeneity of vari-
ance and also returned non-signifi-
cant results (p>0.05), supporting the
assumption of equal variances across
the groups. These results justified the
application of analysis of variance for
comparing satisfaction levels across
academic years. In addition to p-val-
ues, effect sizes were calculated to
evaluate the practical importance of
the results. Eta-squared (n2) was re-
ported for the results of analysis of
variance. The Mann-Whitney U test
was included to assess differences in
the frequency of technical issues be-
tween two groups. Visual representa-
tions were used to present results and
improve the clarity. Analysis of vari-
ance was chosen for group compar-
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isons of normally distributed varia-
bles, while the Mann-Whitney test
was used for non-normally distrib-
uted data, where parametric assump-
tions could not be assumed.

RESULTS

In Table 1, the age distribution of the
participants (n=122) is shown. The
majority of students (60.66%) were
within the 18-25-year-old age group,
followed by 29.51% within the 26-30
group and 9.84% within the 31-35
age group. The mean age of partici-
pants was 24.55 years, with a stand-
ard deviation of 9.66 years, indicat-
ing some variability in distribution
regarding the age of participants.

Gender distribution of the par-
ticipants (n=122) is demonstrated
in Table 2. The majority of students
(80.33%) were male, while 19.67%
were female. This distribution shows
higher enrolment of male students in
physiotherapy compared to female
students.

elSSN 1896-3250

© AWF Krakow

well-supported in online learning re-
ported positive learning outcomes,
whereas dissatisfied students were
more likely to report a decline in
their theoretical understanding. Low-
er satisfaction appears to be connect-
ed with limited interaction, technical
difficulties and inadequately struc-
tured online resources.

Mean satisfaction levels, the num-
ber of participants and standard de-
viations for different academic years
are presented in Table 3. The results
for analysis of variance (F(3, 86) =
30.08, p<0.001) showed a statisti-
cally significant difference in satis-
faction levels among students at dif-
ferent stages of study. First-year stu-
dents reported the highest satisfac-
tion (M=8.8, SD=2.36), likely due
to the adaptability of general theo-
retical subjects (anatomy, physiolo-
gy, medical sociology) to online for-
mats. Second-year students (M=7.6,
SD=1.52) still exhibited relative-
ly high satisfaction but slightly low-
er than first-year students. Third-year
students demonstrated the lowest sat-

Table 1
Age demographics
Age range Participants %
18-25 years 74 60.66
26-30 years 36 29.51
31-35 years 12 9.84
Total 122 100
Table 2
Gender demographics
Gender Participants %
Male 98 80.33
Female 24 19.67

Figure 1 allows to visualise the re-
lationship between student satisfac-
tion levels and online learning, and
their impact on theoretical concepts
in physiotherapy education. The
chi-square test indicated a statisti-
cally significant relationship, show-
ing that students who reported high-
er satisfaction also perceived great-
er improvements in their theoretical
understanding. The results showed
clear variability across satisfaction
levels. Students who felt engaged and

isfaction (M=2.2, SD=1.21), possi-
bly due to the increasing need for per-
sonal clinical training which cannot
be replaced by online learning. Grad-
uate students (M=35.8, SD=3.33) re-
ported moderate satisfaction, as their
coursework involves a mix of theo-
retical and advanced practical train-
ing, requiring more in-person in-
struction. While early-stage students
benefit from online learning, ad-
vanced students require more practi-
cal education, which online formats
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Figure 1

Relationship between student satisfaction levels and impact on theoretical concepts in education of phy-

siotherapists.

Table 3

Analysis of variance - satisfaction levels with online learning by year of study

Academic year

Mean satisfaction level

Participants

Standard deviation

1styear 8.8 25 2.36

2 year 7.6 30 1.52

34 year 2.2 15 1.21

Graduate student 5.8 20 3.33
Table 4
Tukey’s post hoc test
Comparison of groups Mean Adjusted 95% Cl lower 95% Cl upper Statistical significance
difference p-value (p<0.05)

First year versus second year -1.2 0.2054 -2.79 0.39 No
First year versus third year -6.6 0.0000 -8.52 -4.68 Yes
First year versus graduate students -3.0 0.0001 -4.76 -1.24 Yes
Second year versus third year -5.4 0.0000 -7.26 -3.54 Yes
Second year versus graduate students -1.8 0.0332 -3.50 -0.10 Yes
Third year versus graduate students 3.6 0.0001 1.59 5.61 Yes

cannot effectively provide. The effect
size for this analysis, calculated as
eta-squared (n2), was 0.512, indicat-
ing large practical significance of ac-
ademic year on satisfaction with on-
line learning.

In Table 4, the results of Tukey’s test
are shown. It was conducted to exam-
ine differences in satisfaction levels

among students across academic years.
First-year students reported higher sat-
isfaction compared to third-year stu-
dents (M=-6.6, p<0.001) and grad-
uate students (M=-3.0, p<0.001).
Second-year students also stated
higher satisfaction levels than third-
year (M=-5.4, p<0.001) and grad-
uate students (M=-1.8, p=0.0332).

The latter postulated higher satisfac-
tion than third-year students (M=3.6,
1<0.001). No significant differenc-
es were observed between first- and
second-year students (p=0.2054).
The results from the table allowed
to indicate that satisfaction with on-
line learning tends to decline as stu-
dents progress in higher years through
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their education. While early-year stu-
dents benefit from the flexibility of
online education in theoretical cours-
es, more advanced students, especially
those in third year and graduate pro-
grammes, require practical, hands-on
training, which online formats cannot
successfully provide. The gradual de-
cline in satisfaction suggests the need
for blended learning models that im-
plement online education and in-per-
son practice.

The perceived impact of online
learning on the practical skills across
different academic years in physio-
therapy education is shown in Fig-

ure 2. The results demonstrate a var-
iation in student responses based on
year of study. First- and second-year
students exhibited a wider range of
opinions, with a higher median score,
indicating a more positive perception
regarding the role of online in skill
development. In contrast, third-year
and graduate students report consist-
ently low answers, as shown by their
compressed interquartile range and
lower median scores. Generally, ad-
vanced students strongly disagree
that online learning supports the de-
velopment of practical skills, likely
due to the increasing need for hands-

on clinical experience in later years.
In Figure 3, the frequency is visual-
ised of reported barriers to online
learning among the students. The
data shows that a lack of hands-on
practice and limited interaction with
teachers as well as instructors are
among the most frequently posed
challenges, while technical difficul-
ties and inadequate access to learning
materials were reported less often.
The frequency of technical disrup-
tions by physiotherapy students at
different academic levels is present-
ed in Figure 4. The results show that
early-year students reported more
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Technical issues by year of education.

frequent technical issues, as indicated
by the higher median value and wid-
er range extending towards more fre-
quent disruptions and late-year stu-
dents reported fewer technical issues,
with a lower median and some re-
porting no disruptions at all. These
results suggest that students in ear-
ly education may have issues with
online learning technologies, while
those in later years have presuma-
bly adapted to digital platforms more
efficiently. This accents the need
for improved technical support and
training for younger students to bet-
ter their learning experience.

DISCUSSION

In the present study, information is
given on physiotherapy learning per-
ceptions for online education, with
focus on its benefits and challeng-
es within the context of a tradition-
al form of physiotherapy education.
The results show the complexities
for integrating digital learning mod-
els into physiotherapy education and
allow to suggest directions for future
educational strategies.

In a certain study, the perspectives
of physiotherapy students for on-

line e-learning are explored within
the interdisciplinary management of
chronic health conditions. Assuming
a qualitative approach, in was found
in this research that students favour
a blended learning format that com-
bines online e-learning with the tra-
ditional style of physiotherapy educa-
tion. The primary advantages of on-
line learning mentioned by students
were the flexibility to learn at their
own speed and access to universal,
evidence-based information. How-
ever, students also expressed a strong
preference for face-to-face educa-
tion, focusing on the value of feed-
back and clarification regarding the
subject’s issues, which is often lacking
in online education forms. In the dis-
cussed study, some challenges were
also identified, especially in the prac-
tical application of physiotherapy
and the development of physiother-
apy plans for chronic conditions?.
When compared to our quantitative
assessment, some similarities and dif-
ferences became visible. Both stud-
ies are focused on the importance of
blended learning models that com-
bine online and in-person learning.
In our study, a significant number of
participants across different years ex-
pressed a preference for a balanced

mix of online and in-person learning.
In a different study, information
was given on the experiences and
perspectives of physiotherapy teach-
ers regarding online learning during
the COVID-19 pandemic in India.
In this research, it was shown that
the rapid transition to online learn-
ing was a challenge for many teach-
ers, with a general lack of prepared-
ness and digital literacy among dif-
ferent faculties providing education
in the area of physiotherapy. Despite
the increased use of software and
e-learning tools, challenges were not-
ed in the training of teachers on how
to use online technologies effectively.
Teachers reported problems with the
shift from traditional teaching to vir-
tual platforms (Google Meet, Zoom
etc.), focusing the need to improve
educational technology?.

In yet another study, the percep-
tions of postgraduate students and
Ph.D. candidates of online learning
platforms were examined, assessing
the following factors: educational
system and information quality, ease
of use and usefulness of online plat-
forms. In this research, it was found
that while educational system qual-
ity and ease of use positively corre-
late with satisfaction related to on-
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line learning, information quality
did not impact student perceptions.
These results allow to show that al-
though the quality of the content is
important, the structure of online
learning platforms plays an impor-
tant role in physiotherapy students’
experiences and satisfaction?’. Com-
paring these results to those achieved
in our research, it can be observed
that both studies are focused on the
importance of a well-structured and
online learning environment being
easy to use.

The research conducted by Wa-
ghumbare and Ganvir (2021) al-
lowed to reveal that students in phys-
iotherapy programmes find tradition-
al, in-person classes to be more effec-
tive and productive compared to vir-
tual learning. While online classes
provide opportunities for improving
communication skills and offer acces-
sibility, they also present challenges,
such as technophobia, reduced en-
gagement and limited hands-on train-
ing. Our results demonstrated that
while online learning is valued for
its flexibility, students prefer blended
learning models that integrate in-per-
son, practical training. Advanced
students, whose education requires
more hands-on experience, reported
lower satisfaction with online learn-
ing in our research?.

Although data on the types of ap-
plied e-learning platforms were col-
lected, in the present analysis, we did
not explore whether these platforms
influenced satisfaction levels. Differ-
ences between students from North
Macedonia and Bulgaria were not
analysed separately. These compara-
tive analyses could reveal important
information as to how platform de-
sign and national education policies
affect learning satisfaction, and these
issues should be addressed in future
research.

Limitations

This research has several challenges
that should be considered when in-
terpreting its results. First, the rel-
atively small sample size (N=122)
limits generalisability of the results
to all physiotherapy students across
different educational institutions.
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Second of all, the reliance on self-re-
ported data introduces the possibility
of response bias, as participants may
either overestimate or underestimate
their experiences and perceptions of
online learning. The cross-section-
al design allows to demonstrate the
perspectives of the student at a single
point in time, making it difficult to
assess changes in attitudes and expe-
riences over time. Differences in dig-
ital literacy, institutional infrastruc-
ture and online learning resources
between North Macedonia and Bul-
garia may have also had influence on
the results, making it challenging to
draw universal conclusions. Further-
more, objective learning outcomes
were not measured in the study, but
focus was rather on subjective expe-
riences, which may not fully reflect
the effects of online learning in the
education of the physiotherapists.
One methodological limitation is the
lack of stratification and comparison
between students from North Mac-
edonia and Bulgaria. Differences in
curriculum design, balance between
theoretical and practical instruction,
institutional policies for e-learn-
ing content creation and the types
of platforms used may have affect-
ed student experiences. Future stud-
ies should be conducted for compar-
ison of these variables across coun-
tries to better understand their ef-
fect on student satisfaction with on-
line learning. Also, the use of con-
venience sampling and the absence
of previously validated survey in-
struments may limit both the gen-
eralisability and the internal validi-
ty of the results. The aim of future
studies should be to use randomised
sampling methods and standardised
tools to improve methodological ro-
bustness. Additionally, in the cur-
rent study, responses were not strat-
ified according to country or insti-
tution type. Differences in nation-
al education systems, institutional
structures and access to technology
across North Macedonia and Bulgar-
ia could influence the experience of
the students with online learning. In
future research, these contextual fac-
tors should be examined separate-
ly to provide more targeted conclu-
sions.
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CONCLUSION

In this study, the perspective is pre-
sented regarding experiences of phys-
iotherapy students with online learn-
ing, focusing on its opportunities and
challenges. While online education
shows flexibility, accessibility and
learning advantages, it remains insuf-
ficient as a method for such a hands-
on discipline as physiotherapy. The
results allowed to indicate that
younger students reported higher sat-
isfaction with online learning, like-
ly due to the alignment of their ear-
ly-stage theoretical coursework with
digital formats. A major challenge is
practical training, which cannot be
fully demonstrated through current
digital platforms. The decline in sat-
isfaction across academic years shows
the need for a structured, blended
learning model, implementing theo-
retical online instruction with hands-
on, in-person training. For better fu-
ture improvements, educational insti-
tutions must invest in enhancing the
digital literacy of the students and ac-
cess to interactive learning technolo-
gies. While teacher preparedness was
not directly assessed in this study, in
prior research, it has been demon-
strated that faculty training in digi-
tal pedagogy is also a critical compo-
nent of effective blended learning en-
vironments. The success of blended
learning approaches may depend on
factors such as digital literacy of stu-
dents, access to stable Internet con-
nections and institutional capacity
to implement interactive digital con-
tent. Future implementation strate-
gies must take these contextual dif-
ferences into consideration to ensure
equitable and effective physiotherapy
education.

To improve the educational expe-
rience in physiotherapy programmes,
institutions should consider integrat-
ing virtual simulation tools for devel-
oping basic clinical reasoning, incor-
porating structured feedback mech-
anisms into online learning environ-
ments and designing framed train-
ing modules that gradually transition
from theoretical knowledge to super-
vised practical tasks. These strategies
can help reduce the loss of hands-on
engagement in fully digital formats
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and support the development of clin-
ical competence. In future studies,
the impact of specific e-learning plat-
forms and national contexts on stu-
dent satisfaction should also be ex-
amined to better tailor digital strat-
egies to the needs of diverse student
populations.
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