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ABSTRACT

Objectives: The objective of this study was to evaluate web-conferenced case-based 
learning (WCBL) through the student experience across a semester of learning. Also, 
learning was evaluated via unit examination and compared to the previous year’s cohort, 
which utilized face-to-face case-based learning (F2F-CBL).
Methods: This study took place over the first semester of the third year of a Bachelor of 
Physiotherapy program at Monash University, Australia in 2014. Having experienced 2 
years of weekly F2F-CBL activities since commencing the program, students were tran-
sitioning to WCBL for the duration of this study. Primary outcomes included measures 
of satisfaction, attendance, communication, issues with information technology, and 
perceived depth of learning, with data collected via a post-unit survey. The secondary 
outcome was student learning, evaluated with the unit examination results.
Results: 76/78 students completed the post-unit survey (non-participation rate 2.6%). 
Although 95% of participants reported that WCBL was a valuable addition to the teaching 
activities of the unit, students reported a range of new challenges and rewards from the 
transition to small-group WCBL activities. Strong themes emerged encompassing adap-
tation of communication, increased responsibility for learning, technical difficulties, and 
learning in a remote environment. Overall, 92% of participants agreed that they were 
satisfied with WCBL. The unit exam result was comparable for the 2013 (F2F-CBL) and 
the 2014 (WCBL) cohorts [Mean (standard deviation) 2013 (%) 75.97 (9.56) n = 73; 2014 
(%) 76.74 (6.57) n = 78, effect size [95% confidence interval (CI)] = 0.09 (−0.23–0.41)].
Conclusions: Web conferencing may be a suitable medium for students to participate 
in collaborative CBL activities. Furthermore, study should evaluate the financial impli-
cations of implementing WCBL across an entire semester with regard to student and 
facility costs.

ARTICLE HISTORY

Received August 19, 2017
Accepted April 17, 2018
Published April 25, 2018

KEYWORDS

Case-based learning; web 
conferencing; web-based 
learning; student satisfaction; 
learning outcomes

Introduction

Web-based learning (WBL) (WBL encompasses all 
educational interventions that make use of the inter-
net and can be broadly categorized into tutorials, 
online discussion groups and virtual patients [1]) 
provides flexibility in timing and location, and acces-
sibility. It has been proposed that these features 
might promote student autonomy, facilitate active, 
self-directed learning, and enhance student knowl-
edge and understanding [2]. Web conferencing pro-
vides a platform to present information and share 
concepts enabled by the functions of typical web 

conferencing software: real-time communication, 
shared note taking, and screen sharing [3]. In the 
university setting, web conferencing is more com-
monly utilized for faculty meetings than small-group 
student learning activities. It has been suggested that 
synchronous distance education is advantageous as 
it allows for the proposed benefits, while offering an 
environment similar to the traditional classroom [4]. 
Web conferencing software has also become increas-
ingly reliable, with versions that are free to the pub-
lic. Subsequently, its popularity and practical appli-
cations in education are increasing.
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Potential benefits of web conferencing are not 
limited to the learner. Benefits for educational insti-
tutions include improvements in running costs, a 
reduction in space requirements, and flexibility 
with timetabling; however, it is not without its risks. 
Technical difficulties are commonly reported with 
web-based programs [3–6]. Resistance from staff 
and lack of resources to transition and maintain 
web-based programs are also important consider-
ations. Maloney et al. [7] found that although tran-
sitioning cost was high, this was recovered within 
5 years of implementation due to the associated 
reduction in operating costs. It is also important 
to consider that face-to-face (F2F) activities might 
enable a sense of community, expose learners to 
teacher enthusiasm, and positively influence stu-
dent motivation, which are not possible in a web-
based environment.

The value of web conferencing in case-based 
learning (CBL), (CBL is an educational approach 
where students work in small collaborative groups 
to share knowledge and solve a series of problems 
that are presented in contexts similar to those typ-
ical of clinical practice [8]) and its ability to com-
plement the current CBL process [8] or replace it, 
remains unclear. In CBL, the student is responsible 
for identifying their knowledge deficits relating to 
the case, which is a practice thought to develop and 
manage learning goals and other strategies needed 
for lifelong learning [9]. CBL typically involves F2F 
interaction with a focus on self-directed study [10]. 
In this study, web conferencing was integrated with 
the previous CBL format and we labeled the result-
ing education format “web-conferenced case-based 
learning” (WCBL).

There is a general paucity of research evaluating 
web conferencing in education, particularly within 
the health sciences [11]. It has been reported that 
web conferencing produced equivalent learning 
outcomes when compared to F2F learning, though 
this was evaluated through an observational case 
study [6]. Others have compared web conferenc-
ing to asynchronous text-based lectures or discus-
sion boards [12,13]. In regard to web-based CBL, 
Crawford [8] reviewed six qualitative investigations 
into web-based CBL and concluded learning that uti-
lizes computers may complement the current CBL 
learning experience. There were no data reported 
in the review on the effect on learning outcomes. 
Data from four randomized controlled studies [14–
17] indicate that web-based CBL is comparable to 
F2F-CBL on learning outcomes; however, none of 
these studies incorporated web conferencing with 

real-time student interaction and asynchronous 
discussion boards.

Based on our recent work [18,19], we concluded 
that WCBL and F2F-CBL may produce compara-
ble learning outcomes and comparable levels of 
perceived learning. Technical difficulties, such as 
imperfect Internet connectivity, and issues with 
communication were encountered. Valaitis et al. 
[11], suggested that interruptions in communica-
tion may reduce the overall effectiveness of web 
conferencing and might also reduce student satis-
faction [4]. Anecdotally, participants generally have 
a high level of satisfaction with web-conferenced 
learning [5,11,12,20]; however, potential techni-
cal and communication difficulties, along with an 
apparent risk of social isolation, can contribute to 
students’ negative preconceptions of WCBL [21].

Student preconceptions of course engagement 
may be linked to their perception of quality and 
quantity of learning [20,22]; these preconceptions 
must be addressed prior to implementing web-
based programs. Valaitis et al. [11], also suggested 
that learners must adapt to an online environment 
in order to be engaged in meaningful discussions. 
In this study, we designed the implementation and 
training process to meet the needs of the students, 
as identified through this previous work. We also 
aimed to evaluate WCBL across a semester of learn-
ing in order to account for the learner adaption.

Aims

Primary aim

The primary aim of this study was to evaluate WCBL 
through student experience across a semester of 
learning.

Secondary aims

The secondary aim was to compare unit examina-
tion results for the semester that included WCBL to 
the previous year’s cohort, which did not include 
WCBL (F2F).

Methods

Design

This study utilized a mixed methods design to eval-
uate students’ experiences with WCBL. It took place 
over the first semester of the third year of a Bachelor 
of Physiotherapy at Monash University, Australia. 
All 20 F2F-CBL activities across the semester were 
replaced with WCBL. Ethical approval for the study 
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was obtained through the Monash University 
Human Research Ethics Committee (Ethics 
CF14/307—2014000115).

Context

This first semester of the third year of the Bachelor 
of Physiotherapy is the final campus-based unit 
prior to clinical placements. It is made up of a 
10-week teaching calendar and incorporates a 
range of learning activities including campus-based 
lectures, F2F-CBL, practical sessions, and F2F tuto-
rials. The unit structure and teaching methods were 
familiar to students, as they are common to all pre-
viously experienced units.

Intervention

In 2014, WCBL was implemented. CBL activities 
were previously completed on campus, in groups 
of 4–6. Changes were only made to the mode (e.g., 
web-based versus F2F) and space (e.g., students 
were not restricted to on-campus participation) 
of the WCBL learning activities. This reduced the 
number of days completed on campus from 5 days 
per week to 3 days per week, as the WCBL activities 
enabled students to work off campus for the 2 days 
of the week when F2F-CBL had previously been 
scheduled. The learning objectives and assessment 
tasks for the unit were unchanged.

Students were introduced to WCBL over three 
training modules (see online supplement for an 
outline of each module). The first CBL session was 
then completed on campus, giving students the 
opportunity to log on and operate the web confer-
encing software with immediate technical support. 
All subsequent WCBL sessions were conducted 
remotely. Google Hangouts was the web conferenc-
ing software used; however, only the features of the 
program generic to other web conferencing pro-
grams were utilized to counter the potential impact 
of software brand and facilitate generalizability of 
study findings (see online supplement for key fea-
tures of the web conferencing software). One aca-
demic facilitator was responsible for monitoring all 
groups’ online chat rooms. Students supplied their 
own computers, microphones, and video cameras.

Participants

The entire third year cohort (n = 78) was invited 
to participate. Students were assigned to one of 
the 18 WCBL groups. This cohort had experienced 
four semesters of weekly F2F-CBL prior to transi-
tioning to WCBL. This allowed them to compare the 

experience of WCBL and F2F-CBL formats. To meet 
unit requirements, students had to complete all 
learning activities and assessment tasks associated 
with the unit. At the completion of the semester, 
consenting participants completed a survey eval-
uating WCBL. Participation in data collection was 
voluntary. Unit examination results were compared 
to those for the third-year cohort (n = 73) in the 
previous year. Students who chose not to consent 
to the study were not required to complete the sur-
veys relating to this study. An independent research 
assistant recruited participants through F2F invi-
tation and distribution of an information package, 
which included an explanatory statement.

Outcomes

Data were collected on perceived learning, atten-
dance, process/information technology (IT), col-
laboration/communication, and satisfaction, as 
these issues had emerged as relevant to students in 
our previous work and the work of others [18,19]. 
These data were collected using a post-unit sur-
vey and included open-ended questions, yes/no/
sometimes questions and five-point Likert scales, 
with comparison to historical control for some data 
(Tables 1 and 2).

The secondary outcome was student learning, 
evaluated with unit examination results, which were 
compared to those for the previous year cohort. This 
enabled the comparison of WCBL and F2F-CBL in 
regards to learning. All outcomes were distributed 
and collected by an independent research assistant.

Data analysis

Primary outcomes

Yes/no/sometimes questions and Likert scales were 
tallied and reported using descriptive statistics. 
In response to anecdotal feedback concerning the 
difficulties in transitioning to WCBL, informing the 
design of the post-unit survey, a thematic approach 
was selected for the open-ended responses. This 
involved classifying and grouping segments of text 
to create and define themes in the data [23]. Data 
analysis was conducted until a saturation of themes 
was achieved. Two independent researchers com-
pleted this process. Once identified, both research-
ers came together to reach a consensus on the final 
themes to each response. Themes were then sum-
marized with supporting quotes along with overall 
response rate. The number of repeated responses 
was reported for key statements to highlight the 
weighting within the corresponding theme.
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Table 1.  Yes/no/sometimes responses.

Yes No Sometimes
Perceived learning
Did the WCBL format impact on the attainment of learning 
objectives?

16/65 (25%) 39/65 (60%) 10/65 (15%)

Did the WCBL impact on the depth of exploration of learning 
objective?

23/71 (32%) 36/71 (51%) 12/71 (17%)

Attendance
Did the WCBL format allow you to attend/participate when you 
would have otherwise have been absent if it had been campus-
based (i.e., due to illness or other unforeseen circumstances)?

54/72 (75%) 18/72 (25%) -

If so, how many times was this the case? 1 = 10; 2 = 20; 3 = 11; 4 = 5

Process/IT
Was your preparation/training adequate to participate in a 
WCBL?

75/76 (99%) 1/76 (1%) -

Could you effectively engage in the WCBL? Why/Why not? 64/75 (85%) 2/75 (3%) 9/75 (12%)
Were you able to reliably and to consistently partake in WCBL? 
Why/Why not?

68/75 (91%) 0/75 (0%) 7/75 (9%)

Did you routinely complete your CBL at home? If not, why not? 69/76 (91%) 5/76 (6%) 2/76 (3%)
Collaboration/Communication
Did you have to change your communication style to 
accommodate for this medium? If yes, how?

37/68 (54%) 28/68 (41%) 3/68 (4%)

Table 2.  Likert scale responses.

1 2 3 4 5
Collaboration/Communication
I was able to effectively communicate in the 
WCBL

0 (0%) 2 (3%) 9 (12%) 36 (50%) 25 (35%)

Satisfaction
I was satisfied with the WCBL experience 0 (0%) 1 (1%) 5 (7%) 45 (59%) 25 (33%)
The negatives of the WCBL outweigh the 
positives

26 (35%) 29 (39%) 4 (5%) 13 (17%) 3 (4%)

WCBL is a valuable addition to the teaching 
activities of the unit

0 (0%) 1 (1%) 3 (4%) 47 (63%) 24 (32%)

WCBL provides a valuable learning experience 0 (0%) 0 (0%) 13 (17%) 44 (59%) 18 (24%)

Key: 1 = strongly disagree—5 = strongly agree

Secondary outcome

Unit examination results for 2013 and 2014 were 
compared using independent t-tests with alpha 
set at 0.05. Differences between cohorts were 
expressed using the standardized effect size and 
95% CI.

Results

Participants

Of the 78 eligible students, 76 accepted the invita-
tion to participate in data collection by completing 
the post-unit survey (non-participation rate 2.6%). 
All students in the 2013 (n = 73) and 2014 (n = 78) 
cohorts completed the unit examination.

Primary outcomes

Likert and yes/no/sometimes responses

Responses to yes/no/sometimes questions and 
Likert scales are summarized in Tables 1 and 2. 
Responses to open-ended questions are summa-
rized under their respective domain heading.

Open-ended responses

Perceived learning

Did the WCBL format impact on the attainment of 
learning objectives?

(48 responses)
A large variation was reported with regard to the 

impact WCBL had on attaining learning objectives 
with some (n = 7) reporting a positive impact, some 
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(n = 11) reporting no difference to F2F, and others 
(n = 3) reporting a negative impact. It was suggested 
that the positive impact was due to increased effi-
ciency, ease of use, and improved learning in the 
home environment. Students felt that WCBL relied 
more on self-directed learning compared to F2F, 
which meant that students had a greater responsi-
bility to achieve learning objectives—“I felt as long 
as you participated it was just as good as being in 
person.” Participants commented that they were 
more likely to skip over things in the online envi-
ronment due to this decreased supervision, and 
that they felt there were fewer opportunities to 
seek guidance when needed—“I just feel, on cam-
pus, supervised. It was harder to skip ahead and 
we were forced to do it properly.” Others reported 
this was not an issue—“I think we were prepared 
enough from previous semesters to achieve learn-
ing objectives with less tutor guidance.”

Did the WCBL impact on the depth of exploration 
of learning objectives?

(45 responses)
Although some participants reported that 

depth of learning improved (n = 9) or was 
unchanged (n = 6), a larger body of students felt 
that depth of learning decreased when compared 
to F2F-CBL (n = 26). Proposed explanations for 
this were a decrease in tutor input compared to 
previous units—“less tutor prompting may have 
had a negative influence on our depth,” students 
trying to finish the CBL quickly, and a computer 
lag affecting communication. In cases where par-
ticipants felt that WCBL improved learning, pro-
posed explanations were a greater ease in dis-
cussion and increased emphasis on self-directed 
learning.

Process/information technology

Could you effectively engage in the WCBL learning 
process? Why/why not?

(63 responses)
Some participants (n = 8) found that communi-

cation issues negatively impacted on engagement 
due to issues with sound, difficulty in concentrating 
at home, the ability to withdraw in the web-based 
environment, and online etiquette—“It was harder 
to gauge when people were about to speak.” A large 
number of students (n = 17) reported connection, 
hardware or software issues, which meant they 
could not effectively engage in the learning process. 
In contrast to this, other students (n = 23) found 
that transitioning to the web-based environment 

did not affect engagement. These participants pro-
posed that this was because they had adequate 
Internet connection or hardware, with others sug-
gesting WCBL was “no different to normal (F2F-
CBL)” and that they were “already well-practiced in 
conducting CBLs, so moving online wasn’t difficult.” 
Students (n = 10) commented on the online envi-
ronment, suggesting that it allowed everyone to 
“work together” and “communicate with the group.” 
Others reported that the smaller groups “allowed 
for greater participation individually” and that they 
were “less anxious to contribute.”

Were you able to reliably and to consistently par-
take in WCBL? Why/why not?

(61 responses)
A significant number of participants (n = 19) 

reported issues with Internet connection and the 
web conferencing software, which meant they 
could not reliably and consistently partake in 
WCBL—“Technical difficulties meant I couldn’t 
effectively engage.” In contrast to this, other par-
ticipants (n = 21) reported that adequate Internet 
connection and hardware enabled them to reliably 
and to consistently partake—“There weren’t any 
technical difficulties that made it any more diffi-
cult than regular CBL.”. Students also recognized 
the time and location flexibility that WCBL allowed 
as it meant that WCBL could be completed from 
home, reducing the need to travel.

Did you routinely complete your CBL at home? If 
not, where did you complete CBL and why?

(42 responses)
Generally, WCBL was completed from home 

(n = 22). Participants proposed this was possible 
due to adequate Internet connection, an increased 
ability to concentrate, or convenience—“It was 
the most comfortable and convenient situation.” 
Others (n = 8) were unable to complete WCBL 
from home due to poor Internet connection or a 
decreased ability to concentrate at home.

Collaboration/communication

From a social perspective, how did WCBL contrast 
to a campus-based CBL experience?

(76 responses)
From a social perspective, some students (n = 

9) reported that WCBL was no different to F2F. A 
large number of participants (n = 52) reported that 
it differed. Some students (n = 3) felt that WCBL 
was “still social” in comparison, with others (n = 9) 
reporting that WCBL reduced irrelevant conversa-
tion, meaning it was more time effective. In contrast, 
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other participants (n = 20) felt that WCBL was more 
socially isolating compared to F2F-CBL—“It lacks a 
bit of social interaction as the cohort isn’t together in 
a large group room”—and was less interactive initial-
ly—“Sometimes it was harder to interact with people 
but you got used to it and adapted pretty quickly.” 
Participants (n = 11) also reported that WCBL allowed 
students to be less focused and participate less in dis-
cussions compared to F2F-CBL.

Did you have to change your communication 
style to accommodate for this medium?

If yes, how?
(58 responses)
A large number of participants (n = 43) reported 

that their communication style had to change to 
accommodate for the web-based environment, with 
few (n = 6) finding they did not need to. Participants 
reported that they needed to speak slower, louder, 
and more succinctly, while reducing irrelevant con-
versation and ensuring pauses were left between 
sentences. Others found they needed to repeat 
themselves often and consciously take turns in 
speaking, as they could not rely on physical cues—
“You just have to be more clear in description as 
there is less ability to use body language to express.” 
Connectivity issues also caused a lag, which made 
it difficult to determine when to speak—“Learning 
how to not talk over each other with being there in 
person.”

Secondary outcome—unit examination

The unit examination results for 2013 (F2F-CBL) and 
2014 (WCBL) cohorts were comparable (Table 3).

Discussion

This research evaluated the student learning expe-
rience of WCBL. Generally, participants were satis-
fied with WCBL, with 95% reporting that WCBL was 
a valuable addition to the teaching activities of the 
unit. Participants also reported that training was 
adequate, allowing learners to effectively engage in 
the learning platform. This was supported by stu-
dent learning outcomes, which were comparable 
between the 2013 (F2F-CBL) and the 2014 (WCBL) 
cohorts. There is conflict in the results, as a num-
ber of participants reported a decrease in perceived 

learning and depth of discussion, with 25% of par-
ticipants responding “yes” to the question “Did the 
WCBL format impact on the attainment of learning 
objectives?”. Issues with connectivity and commu-
nication were also recognized.

The majority of participants who perceived a 
decrease in learning attributed this to a perceived 
decrease in tutor input, relative to F2F. Participants 
suggested this decreased concentration levels. It 
has been suggested that students may be less moti-
vated when the instructor is not physically there [4]. 
Participants also commented that they were more 
likely to skip over information. These factors may 
have contributed to the decrease in depth of dis-
cussion. Given Bolliger [24] suggests that instruc-
tor variable is the most important influential factor 
of student satisfaction in online learning, this per-
ceived decrease in tutor input is an important one 
to address. Improving this perceived decrease in 
tutor input could be overcome by increasing access 
to tutors or by introducing hurdle requirements 
that encourage the learner to slow down, reducing 
the ability to skip over information and enhancing 
the focus on self-directed learning. Participants in 
our study did recognize that WCBL increased the 
emphasis on self-directed learning, which is a key 
goal of CBL [10]. While many students reported 
technical difficulties, only one participant linked 
this to their perceived decrease in learning.

Technical difficulties with hardware, software, 
and Internet connectivity were reported by the 
participants. Such connectivity issues have been 
reported in other studies [3–6]. Video and sound 
interruptions have been reported to impede com-
munication [3,4], which might potentially reduce 
participant engagement and student satisfaction 
[24]. Karal et al. [4] highlighted that issues with 
video and sound became less common as students 
became more experienced with web conferencing, 
while participants in our study recognized that 
sufficient Internet connection and hardware were 
key enablers in completing WCBL remotely. We 
anticipate that with ongoing evolution of hardware, 
software, and Internet delivery options, issues with 
connectivity are likely to diminish. Participants 
in our study also suggested that communication 

Table 3.  Secondary outcome—unit examination. 

2013 (n = 73) 2014 (n = 78) Effect size (CI) P-value

Unit examination [mean (SD) (%)] 75.97 (9.56) 76.74 (6.57) 0.09 (−0.23–0.41) 0.56

SD = standard deviation
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issues that arose might have been due to the change 
in mode and subsequent difficulties with online dis-
cussion etiquette.

Over half (54%) of the participants reported that 
they had to change their communication style to 
accommodate for the web-based environment. This 
included both individual changes: e.g., speaking 
slower and louder; and group changes: e.g., taking 
turns to speak. There was no suggestion as to how 
long students took to adapt to the online environ-
ment. Participants recognized that they could not 
rely on physical cues in the web-based environ-
ment, which also impeded communication. Bower 
[3] suggests that many of the problems that occur 
in web-conferencing environments are due to not 
understanding the views of others. Participants in 
our study also noted the social isolation associated 
with WCBL. Ensuring participants are adequately 
prepared to adapt to the web-based environment is 
key to overcoming such communication and social 
isolation issues. In contrast to this, participants in 
our study reported that the online environment 
enhanced discussion as the smaller group sizes 
allowed greater individual participation, irrele-
vant conversation was reduced, time efficiency 
increased, and having no competing distractions 
or background noise from other groups enhanced 
individual group communication. This increase in 
efficiency may contribute to the perceived decrease 
in the depth of discussion.

One of the key benefits of WBL is the flexibility it 
provides. Participants reported that WCBL allowed 
them to participate in learning when they other-
wise would not have been able to due to distance 
or location. This was also reported in two other 
studies [11,12]. Ellingson et al. [5] reported that 
distance education students appreciated a mixed 
“hybrid” format of learning (combining distance 
and campus-based students), as it allowed them to 
connect with the campus community. Participants 
in our study recognized that this flexibility allowed 
them to complete the CBL from home, eliminating 
travel time and costs. Maloney et al. [7], suggested 
that cost effectiveness should be measured along-
side measures of learning outcomes and learning 
experiences in refining new education approaches. 
Participants also reported that they were much 
more comfortable completing CBL from home, as 
this reduced anxiety associated with contributing 
to a F2F discussion. This is a common finding in 
other studies [6,11].

This study contains a number of limitations 
that may influence the strength of the findings. All 

qualitative and quantitative data used to evaluate 
WCBL were taken from the 2014 cohort, except 
student learning outcomes, which compared the 
2014 and 2013 cohorts. This may potentially affect 
the validity of the student learning outcome; how-
ever, given the high level of consistency in teach-
ing methods, we feel this is a fair comparison. We 
also recognize that a large number of factors might 
influence examination results. To counteract this, 
we ensured the learning objectives of the unit at the 
past and present time points remained unchanged, 
and all assessment tasks and formats were retained 
during the study period. The chosen cohort also 
had 2 years of previous F2F-CBL experience, so it is 
possible that a cohort with less CBL experience may 
produce a different result. It is also possible that an 
element of novelty influenced students’ perception 
of WCBL; further research is required to explore 
this. It would also be of interest to explore learner 
response to WCBL in a cohort that has no experi-
ence with F2F-CBL and explore whether or not a 
poor perceived depth of learning was reported.

The findings in the context of this study indicate 
that web conferencing may be a suitable medium 
for students to participate in CBL. Overall, WCBL 
might provide a more consistently rewarding learn-
ing platform compared to F2F-CBL. There are still 
some challenges associated with remote learning, 
which were recognized by students with regard to 
perceived learning and depth of discussion. This 
highlights the importance of training and remote 
technical support when implementing WBL, to 
reduce connectivity issues and provide necessary 
skills for learners to adapt to the web-based envi-
ronment. The flexibility and accessibility provided 
by WCBL allows students to partake when they oth-
erwise would not be able to due to distance or loca-
tion barriers. This might create potential oppor-
tunities in remote learning courses. Furthermore, 
research should evaluate the financial implications 
of implementing WCBL across an entire semester 
with regard to student and facility costs.

Key recommendations for implementing 
web-conferenced learning:

•	� Ensure students have adequate lead time to 
source the required hardware, i.e., computer, 
microphone, and webcam.

•	� Consider timing/scheduling of WCBL activi-
ties to ensure students capitalize on the poten-
tial flexibility provided by WCBL; e.g., do not 
schedule the activity on the same day as F2F 
classes.
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•	� Provide training to both staff and students. It 
is important that this includes troubleshooting 
and suggestions on communication etiquette 
in the online environment in addition to nav-
igating the software and setup.

•	� Utilize peer-to-peer support during training; 
i.e., schedule the CBL group to meet F2F prior 
to their remote learning sessions, in prepara-
tion for carrying on the relationship online.

•	� Provide access to remote IT support.
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Online Supplement

Methods

Outline of training modules

The first module was a video sent to students prior to the commencement of the semester. The video 
described WCBL and outlined student resources required for participation, i.e., access to a computer with 
webcam and microphone. The second module was a lecture, which took place in the first week of semester. 
The lecture demonstrated how to navigate the web conferencing software, how to log on, and how to use 
other features of the program. The third module was considered the first CBL session for the semester. This 
module was conducted on campus, giving students the opportunity to log on and operate the web confer-
encing software with immediate technical support.

Key features of the web conferencing software

The web conferencing software allowed students to interact via webcam and microphone as well as access, 
and work collaboratively on, a shared document. This shared document saved automatically and could be 
viewed by students at any time during or after the WCBL. Students were also able to upload documents and 
share their screen with other group members, allowing students to present research findings to the group.


