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Abstract

Background: Online learning is an attractive option for educators, especially as means of overcoming the
challenges posed by the global pandemic. Although it is best to evaluate student readiness prior to
commencement of an online course, to ensure successful development and delivery of student-centric teaching
and learning strategies, readiness towards online learning among physiotherapy undergraduates is unknown. The
main aim of this study was to examine physiotherapy undergraduates’ readiness towards online learning.

Methods: In this cross-sectional study, participants were selected through a combination of total population and
convenience sampling. The Student Online Learning Readiness questionnaire was distributed among physiotherapy
undergraduates from two public and two private universities in Malaysia to investigate their technical, social and
communication competencies. Information about device characteristics were obtained to evaluate their equipment
readiness. Descriptive and group comparisons were conducted using independent t-test, and analysis of variance
with p < 0.05 as level of significance.

Results: A total of 352 physiotherapy undergraduates participated. The response rate was 81.6%. The results
showed that physiotherapy undergraduates in these four institutions had moderate levels of readiness towards
technical competencies (M = 3.7 ± 0.5), social competencies with instructor (M = 3.7 ± 0.6), social competencies with
classmates (M = 3.8 ± 0.6) and communication competencies (M = 3.6 ± 0.5) related to online learning. The overall
readiness for these four competencies was moderate (M = 3.7 ± 0.4), however the physiotherapy undergraduates
had high (> 80% possessed smartphones and laptop) level of equipment readiness. Institution and gender had no
significant effect on the level of readiness (p > 0.05). Year 1 and 2 had significantly higher levels of social
competencies with instructor compared to final year physiotherapy undergraduates (p < 0.05).

Conclusion: Physiotherapy undergraduates in these four institutions had moderate to high levels of readiness
towards online learning. Technical, social and communication competencies could be further enhanced with
appropriate strategies.

Significance: This study provides an insight into the level of readiness towards online learning among
physiotherapy undergraduates. The findings of our study shed light on issues to consider when designing online
courses. A pre-course training for undergraduates prior to the commencement of online courses may be useful.
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Background
Higher education including physiotherapy has been con-
fronted by numerous challenges [1, 2]. These include a
new generation of learners [3], pedagogical shift in learn-
ing [4], teaching of psychometric skills [5] and lack of
standard instructional methods. Thus, online learning
has been an attractive option for educators to address
some of these challenges, more so with the current
COVID-19 global pandemic. In fact, online learning is
becoming mandatory [6] in many institutions.
Online learning can be defined as computer or smart

phone-based instructions that students typically access
over the internet, outside of the traditional classroom
learning environments [7]. Online courses have been re-
ported to have various advantages such as having greater
learning flexibility, diverse representation of students [7],
promoting collaboration, self-directed learning [8],
crowd sourcing, overcoming the barriers of distance and
time [9], as well as being able to attract expertise beyond
geographical boundaries [10]. While online learning may
enhance students’ cognitive reading skills, autonomy,
and their motivation [11], these courses also report large
dropout rates (70 to 90%) [12]. The exact reasons for
this are not clear but could be attributed to the course
not suiting the specific needs of the learners, unengaging
course design or even a lack of readiness towards online
learning.
Historically, many online courses have been mostly

targeted at those who are already part of the workforce
and postgraduates with prior knowledge in the field. The
pedagogical approach for undergraduates has continued
to rely on face to face mode [1]. Undergraduates who
have just completed their school education and do not
have any work experience may find it difficult to engage
with, and learn from, online courses. Undergraduates
can be considered as learners who are in the transition
from pedagogical to andragogical model of instructions.
Thus, the delivery of online courses to undergraduates
may likely differ.
Readiness towards online learning may be critical in

successful implementation of online learning [13, 14]
among undergraduates. Although many studies have
been undertaken among university students [15–23],
there are limited studies conducted specifically among
undergraduates to infer the readiness towards online
learning ([13, 24–28] and [14]).
Within the Malaysian higher educational context, there

has been some research pertaining to readiness for online
learning [12, 29, 30], readiness for blended learning [24]

and readiness for Massive Open Online Courses [12].
These studies however are not specifically focused on un-
dergraduates and they evaluate varied competencies. Col-
lectively, the findings indicate that students are only
moderately ready. In most of the studies, technical compe-
tencies, or information and communication technology
(ICT) skills [12, 24, 29] and equipment readiness [12, 30]
have been evaluated. Other competencies that have been
examined include self-directed learning attitudes [24],
communication competencies, social competencies, and
self-efficacy [12].
Understanding or analysing the learners’ needs is the

first recommended step in developing an online course
in instructional designs such as ASSURE [31] and
ADDIE [32–34]. Kemp design models have also been
used to determine learner characteristics as a compo-
nent of instructional design process [35, 36]. However,
the learner characteristics or their readiness for online
courses among physiotherapy undergraduates has not
been previously researched. Recognising student readi-
ness upfront could encourage participation, engagement
and hence facilitate effective learning [21]. Furthermore,
while most research to date has focused on technical
competencies, access to technology and self-directed
learning, other competencies such as social and commu-
nication have been rarely evaluated [14]. Furthermore,
there is also limited literature on online learning readi-
ness among undergraduates from health science back-
ground where students are required to acquire
psychomotor and cognitive skills. Therefore, the object-
ive of this study was to determine physiotherapy under-
graduates’ readiness for online learning in Malaysia.

Methods
All physiotherapy undergraduates from four universities
(two public and two private, N = 431) were invited to
participate in this cross-sectional study. A combination
of total population and convenience sampling was used
to recruit participants for this study. Written participa-
tion permission was obtained from the Faculty Deans or
Head of Programmes. Ethical approval was obtained
from the Research Ethics Committee, Universiti Kebang-
saan Malaysia (UKMPPI/III/8/JEP-2019-810).
The study used Student Online Learning Readiness

(SOLR) questionnaire [14]. Prior to the commencement
of this study, written permission was obtained from the
developers of the questionnaire. The SOLR uses a 5-
point Likert scale, which is considered as an ideal num-
ber for Likert scales [37]. The questionnaire consists of
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20 questions including six questions on technical com-
petencies, four questions on communication competen-
cies, five questions on social competencies with
instructor and five questions on social competencies
with classmates. All four components have high reliabil-
ity (Cronbach’s α > 0.823) and validity. Its exploratory
factor analysis (EFA) shows that all four factor-
structures of the instrument explain 66.69% of the vari-
ance in the pattern of relationships among the items
[14]. The SOLR questionnaire also has acceptable level
of construct validity which is identified using confirma-
tory factor analysis [38]. Additional information such as
demographic data and device characteristics were also
collected, which were used to infer equipment readiness.
The survey was conducted between November and

December 2019. The undergraduates were provided doc-
uments electronically using a Google Form™ which in-
cluded a consent form, personal information sheet
(gender, year of study, nationality, devices owned) and
the SOLR questionnaire. The questionnaire was for-
warded to all physiotherapy undergraduates through stu-
dent groups on a social media application (WhatsApp).
Students were allocated 2 weeks to submit the com-
pleted questionnaire. To overcome the risk of missing
data, all the fields within the Google Form were set in a
manner that it had to be completed or answered (must
provide value feature), in order for the respondent to
move on to the next question. This ensured all fields
would be completed and there would be no missing
data.
An optimal response rate greater than 80% was tar-

geted [39]. The risk of non-response and sampling bias
were minimised by targeting a higher response rate [40]
and including participants from several universities [14],
respectively. The questionnaire was anonymised without
participants’ names to ensure there was no social desir-
ability bias. However, there is a possibility of bias when
using self-assessment questionnaire [38].

Data analysis
The data from the SOLR questionnaire were down-
loaded onto a Microsoft Excel™ worksheet and was ana-
lyzed using SPSS™ (version 22, IBM Corp., Armonk,
New York). The undergraduates’ response to equipment
readiness was evaluated by percentage of possession of
devices.
Firstly, the average score for each competency for indi-

vidual undergraduate was calculated and then the overall
mean, median and standard deviation of the respective
competencies were inferred. The overall readiness score
was obtained through the mean value of responses for
all questions in the SOLR questionnaire. The skewness
and kurtosis values for all the competencies and vari-
ables such as gender, institution, year of study were

below the threshold value [18] ±1 and ± 3, respectively.
Hence parametric test was used to infer the difference in
level of readiness among the variables. The difference in
readiness between genders was analysed using independ-
ent t-test whereas differences in readiness among insti-
tutions and year of study were evaluated using one-way
Analysis of Variance (ANOVA). The mean value of < 3
indicates low, 3 and < 4 is moderate and 4 and > 4 is
considered as high level of readiness [26]. The level of
significance set for this study is 0.05 with 95% as confi-
dence interval.

Results
A total of 352 physiotherapy undergraduates responded
to the survey (response rate of 81.6%). Sociodemo-
graphic details of the participants are as shown in
Table 1.

Table 1 Participants Socio-demographic information and online
learning readiness data

Variable

Gender, n (%)

Male 61 (17.3)

Female 291 (82.7)

Participants based on nationality, n (%)

Malaysian 336 (95.5)

Non-Malaysian 16 (4.5)

Participants based on institution, n (%)

UNIVERSITY A 91 (25.9)

UNIVERSITY B 34 (9.7)

UNIVERSITY C 58 (16.5)

UNIVERSITY D 169 (48.0)

Participants based on year of study, n (%)

1 84 (23.9)

2 87 (24.7)

3 95 (27.0)

4 86 (24.4)

Possession of devices, %

Smart Phone 96.9

Laptop 83.1

Desktop 4

Tablet 6.8

Overall readiness, mean (SD) /median/range 3.7 (0.4) /3.7/2.7–5.0

Competencies, mean (SD) /median/range

Technical Competencies 3.7 (0.5)/3.6/1.67–5.0

Social Competencies with Instructor 3.7 (0.6)/3.8/2.0–5.0

Social Competencies with Classmates 3.8 (0.6)/4.0/2.0–5.0

Communication Competencies 3.6 (0.5)/3.7/2.25–5.0

n: Frequency
SD: Standard Deviation
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Undergraduates from year 1 to 4 were equally repre-
sented. 82% of the undergraduates were females. Most
of the undergraduates were Malaysian citizens. Cron-
bach alpha (internal consistency) of the SOLR question-
naire was > 0.7 for overall items and individual factors.
The overall mean and individual competencies readiness
scores were 3 to 4, suggesting moderate level of readi-
ness for online learning. All the competencies in the
SOLR (Table 1) demonstrated moderate level of readi-
ness, with highest score for social competencies with
classmates (M = 3.8 ± 0.6) and least score for communi-
cation competencies (M = 3.6 ± 0.5).
Tables 2 and 3 highlight the role of gender, year of

study, and type of institution, on readiness scores. There
were no statistically significant differences (p > 0.05) in
level of readiness in terms of gender and type of institu-
tion (public / private). There was an effect in level of so-
cial competencies with instructor based on year of study,
F (3351) = 3.673, p = 0.012. Post hoc analyses with
Tukeys HSD (Table 4) indicated that year 1 (M = 3.83,
SD = 0.6) and year 2 (M = 3.81, SD = 0.43) physiotherapy
undergraduates had higher readiness towards social
competencies with instructor when compared to year 4
undergraduates (M = 3.57, SD = 0.61). However, there
were no statistically significant differences (p > 0.05) for
other competencies in the SOLR.

Discussion
With online learning gaining increasing prominence, it
is important to ensure the principles and process which
underpin this pedagogical approach are robust. How-
ever, to date, there has been limited research, especially
in developing countries such as Malaysia, which have ex-
plored if students are indeed ready to engage with online
and if so, what factors influence this engagement. This

research aimed to address this knowledge gap. The find-
ings from this study highlight that undergraduate
physiotherapy students do have moderate level of readi-
ness for online learning. The standard deviation for all
competencies was small (< 0.7) indicating minimal vari-
ability within the data [41], despite differences in year of
study and institution. These findings build on evidence
from previous studies conducted among students in
higher educational institutions locally [12, 29, 30]. A re-
cent study with undergraduates from three Malaysian in-
stitutions using the SOLR questionnaire inferred similar
results for all the four competencies [42].
An interesting finding from this study indicates that

readiness towards online learning has remained the
same, or only slightly improved, compared to previous
studies. A possible reason could be lack of web-based
course familiarity previously (at pre-university level)
which could be a substantial predictor for online readi-
ness [18]. Previously, Asian learners were reported to
prefer traditional classroom and were more inclined to-
wards practicing their receptive rather than conversa-
tional skills [30]. This could also be another possible
reason for the finding of moderate communication and
social competencies in this research. Similarly, previous
research indicated that some educators, who were from
conventional schools, reported not to be ready for the
transition to online learning [30]. In a study at 27 Malay-
sian higher educational institutions, 1635 lecturers re-
vealed that about 30% of them preferred traditional
teaching methods [43]. The readiness of the educator
could have an impact on learners [44]. However, given
the COVID-19 pandemic and the entire education sec-
tor’s move towards online learning, it is unclear if these
reasons continue to be influencing factors in the current
context. Furthermore, this study did not collect any

Table 2 Effects of gender and type of institution on online learning readiness competencies

Variable Competencies Mean
Difference

95% Confidence Interval of difference t Sig
(2-
tailed)

Lower Upper

Gender TC 0.4924 −0.9830 0.1968 0.656 0.965

SCWI 0.15471 −0.0041 0.3135 1.916 0.715

SCWC 0.03237 −0.1390 0.2038 0.371 0.853

CC 0.15292 0.0019 0.3039 1.991 0.052

Type of institutions
(Public versus
Private)

TC −0.0294 −0.1461 0.0874 −0.494 0.621

SCWI 0.0499 −0.0763 0.1760 0.406 0.437

SCWC −0.1070 −0.2421 0.0282 0.638 0.120

CC −0.0459 −0.1659 0.0742 0.864 0.453

TC: Technical competencies
SCWI: Social competencies with Instructor
CC: Communication competencies
SCWC: Social competencies with Classmates
t: Value of independent sample t-test
Sig: Level of significance
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information on the readiness among educators, which is
a limitation of this research.
The findings from the current study suggest that

Malaysian undergraduates’ online readiness is mid-range
when compared to similar studies from other geograph-
ical contexts. A study conducted in Ukraine and Georgia
among undergraduates and graduates of the Faculty of
Business management reported lower level of readiness
towards online learning [16]. Similarly low level of readi-
ness was reported by Japanese undergraduates in the
field of humanities, science and engineering [27].
Whereas high level of readiness towards online learning
was reported by nursing students [23] and undergradu-
ate dental students in Saudi Arabia [25]. Similarly, uni-
versity students in Turkey reported high level of overall
online readiness [19]. One possible explanation for these
divergent findings may be due to the use of different in-
struments for measuring online readiness amongst this
population. As there are no universally standardised in-
struments, a plethora of instruments were reported in

the literature. This makes it challenging to compare
findings between studies and highlight the need for uni-
versally standardised instruments to measure online
readiness amongst student populations.
The highest score in this study was for equipment

readiness. Equipment readiness refers to having equip-
ment or devices needed for online learning such as a
computer or smart phone [13, 18]. This finding is com-
parable to a study among undergraduates in Thailand
where 82% and 74% of undergraduates owned smart
phones and computers, respectively [28]. Although un-
dergraduates owned their devices and had free internet
connection within their educational institutions, this
study did not explore the internet connectivity at their
residence. In a recent study among university students
in Malaysia, it was reported that the students’ readiness
on computer and internet self-efficacy was high, how-
ever the main challenge was poor internet connectivity
[45]. This suggests that poor internet connectivity, out-
side of their educational institutions, could affect the
readiness of the undergraduates for online learning. This
is particularly important as previous research indicated
that majority of the students (71.4%) accessed their on-
line courses from their hostels, followed by campuses
and homes [43]. Due to restrictions imposed in response
to the COVID-19 pandemic, most students likely en-
gaged with online learning from their homes and resi-
dence, where poor internet connectivity can be a barrier.
The moderate readiness for online learning in our

sample is different to students at a public university in
Malaysia, who were spending an average of 6 h/day on
their smartphones [46]. This may be because smart-
phones are not exclusively used for educational purposes
[27] and higher technical skills (navigation, ICT skills
and handling minor technical issues) are required when

Table 3 Effects of institution and year of study on online learning readiness competencies

Variable Competencies Mean Square f Sig
(2-tailed)

Between the institutions TC 0.084 0.295 0.829

SCWI 0.472 1.430 0.234

SCWC 0.415 1.087 0.355

CC 0.382 1.278 0.282

Year of study TC 0.061 0.215 0.886

SCWIa 1.190 3.673 0.012*

SCWC 0.777 2.053 0.106

CC 0.170 0.565 0.638

(*) p < 0.05
a Post hoc analysis is tabulated in Table 4
TC: Technical competencies
SCWI: Social competencies with Instructor
CC: Communication competencies
SCWC: Social competencies with Classmates
Sig: Level of significance
f: Value of one-way Analysis of Variance (ANOVA)

Table 4 Multiple comparison of SCWI based on Tukey’s post
-hoc analysis

Group
comparison

Mean
Difference

95% confidence intervals Sig

Lower Upper

YEAR 1–2 0.0070 −0.2077 0.2417 0.997

YEAR 1–3 0.1167 −0.1033 0.3368 0.519

YEAR 1–4 0.2564 0.0310 0.4818 0.018*

YEAR 2–3 0.0997 −0.1183 0.3177 0.639

YEAR 2–4 0.2394 0.0160 0.4628 0.030*

YEAR 3–4 0.1397 0.0790 0.3584 0.352

(*) p < 0.05
SCWI: Social competencies with Instructor
Sig: Level of significance

Ranganathan et al. BMC Medical Education          (2021) 21:376 Page 5 of 8



using online systems [47]. In our study, despite having
information technology experience, being tech savvy and
possessing higher level of equipment readiness, the un-
dergraduates’ technical competencies to online readiness
was still moderate. Rahim et al. [48] did report high
equipment readiness in terms of possession of com-
puters and high technological readiness for majority of
the internet skills amongst other Malaysian students.
However, these findings were limited to internet skills
and the sample in [48] study did not include any stu-
dents from health science background.
The reason for moderate technical readiness amongst

physiotherapy undergraduates in our study is unclear
but could be due to lack of familiarity, lack of motivation
or skills to utilize online tools for learning purposes [26].
Although the current generation is known to be techno-
dextrous [24], lack of technical skills specifically about
online learning might be one possible explanation. This
could have negative implications [22, 26] and limited en-
gagement [20]. Enabling measures such as providing a
preparatory course for online learning [20] and custo-
mised courses to suit undergraduates could be possible
solutions.
Higher scores in social competencies with instructor and

classmates are associated with higher scores in motivation
[17]. Hence, enhancing social competencies may enhance
psychological readiness towards online learning. Moderate
level of social competencies among undergraduates in our
study is consistent with a similar study in the Malaysian
context [12]. Social competencies is a vital skill [14], espe-
cially for communication and coordination in the online
learning environment [49]. It measures self-efficacy for so-
cial interaction with educators and with peers [14], and so-
cial presence can enhance the effectiveness of instruction in
online learning environment [50]. Online learning based on
constructivist pedagogy encourages learners to be engaged
with others online to enhance collaboration [51]. Sharing
knowledge through participation and social interaction is
beneficial for knowledge procurement in online learning
settings [52]. Therefore, as many online courses are under-
pinned by constructivism pedagogy [53], which focus on
student’s communicative competency with both instructor
and course mates [54], social competency for online learn-
ing is critical.
Other factors such as gender and institution had no

impact on the level of readiness among undergraduates
in our study. Similarly, in previous Malaysian studies,
and studies across the globe, gender [1, 15, 48, 55, 56],
institution [15], ethnicity and level of education [57] had
no influence for online readiness, although these re-
searches did not exclusively focus on undergraduates.
There are some limitations to our study that should be

taken into consideration for application and generalizability
of the findings. Only undergraduates from physiotherapy

courses were involved in this study and the online readiness
domains evaluated were limited to equipment readiness,
technical competencies, social competencies with instructor
and classmates and communication competencies. Other
factors such as socio-economic, psychological readiness,
self-efficacy [12] and budget readiness [44] should be ex-
plored in future studies about online learning readiness.
This study was conducted prior to the COVID-19 pan-
demic and during this time, the sample in this study may
have been opportunistically exposed to a range of online
teaching and learning initiatives (lecture or practical-based
or flipped classroom teaching and learning using technol-
ogy, digital platforms and online resources). While this may
be confounded how the students responded in this study, it
is also likely that post COVID-19 pandemic, the undergrad-
uates’ readiness may have altered given the increased focus
on, and greater reliance on, online teaching and learning
initiatives. Using a mixed method study design, qualitative
research could shed important insights on the “why” and
help to explore and unpack the nuances related to how well
students are ready, or not, to engage with online learning.
Finally, future research could explore educator’s readiness
for online teaching and how it influences student’s readi-
ness towards online learning.

Conclusion
Physiotherapy undergraduates in the present study re-
ported moderate to high levels of readiness towards on-
line learning. While there were no differences in
readiness level based on gender and institution, in com-
parison to senior physiotherapy undergraduates, junior
students had higher level of social competencies with in-
structor. However, this could be further strengthened
through preparatory courses or targeted training to cater
for different levels of readiness amongst student cohorts.
Tailored online learning strategies, which cater for stu-
dents’ needs, can be implemented to improve the experi-
ence of, and impacts from, online learning.
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