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Improving a newly adapted teaching and learning approach:
Collaborative Learning Cases using an action research
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Purpose: Although medical curricula are now better structured for integration of biomedical sciences and clinical training, most
teaching and learning activities still follow the older teacher-centric discipline-specific formats. A newer pedagogical approach, known
as Collaborative Learning Cases (CLCs), was adopted in the medical school to facilitate integration and collaborative learning. Before
incorporating CLCs into the curriculum of year 1 students, two pilot runs using the action research method was carried out to
improve the design of CLCs.

Methods: We employed the four-phase Kemmis and McTaggart's action research spiral in two cycles to improve the design of
CLCs. A class of 300 first-year medical students (for both cycles), 11 tutors (first cycle), and 16 tutors (second cycle) were involved
in this research. Data was collected using the 5-points Likert scale survey, open-ended questionnaire, and observation.
Results: From the data collected, we learned that more effort was required to train the tutors to understand the principles of CLCs
and their role in the CLCs sessions. Although action research enables the faculty to improve the design of CLCs, finding the right
technology tools to support collaboration and enhance learning during the CLCs remains a challenge.

Conclusion: The two cycles of action research was effective in helping us design a better learning environment during the CLCs
by clarifying tutors' roles, improving group and time management, and meaningful use of technology.
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] rehearsed answer. However, when I progressed to my

IntrOdUCtion clinical years, I found that not only have I forgotten the

basic medical science content, I also found it difficult to

Feedback of student A: I learned basic medical sciences relate the knowledge that I have to explain what
in year 1 and year 2. I found some of the subjects happens to patients.

difficult to understand and overloaded with facts. Due to

time constraints and the competing demands of many The above is a typical problem faced by students
subjects, I decided to rehearse and memorise the lecture learning the biomedical sciences in the early years of
notes and model answers handed down from my seniors. medical school. After the publication of the Flexner
I knew I will be rewarded by reproducing well- report in 1910, medical education became more
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streamlined and educational approaches were made more
systematic by focusing on biomedical sciences in the
early years and clinical learning in the later years of
medical training [1]. This further evolved into a more
discipline—specific teaching in anatomy, physiology,
biochemistry, pharmacology, and pathology in the early
years of medical education. After completing the
biomedical science years, medical students typically
progress to clinical training in hospitals or family
medicine or primary care settings. This division between
the biomedical sciences and clinical training has widened
over the years and has led to memorisation and an
exam—centric approach to learning biomedical science
concepts and constructs. Students also report a poor
foundation in the biomedical sciences and the inability
to apply basic concepts to clinical practice [2], leading to
a poor understanding of clinical medicine and practice.
The major weaknesses identified in this approach include
poor integration, content overload without sufficient
time to critically evaluate and discuss the biomedical
content as well as teacher—centric, discipline—specific,
and mostly didactic teaching pedagogies [2].

Several learning pedagogies have arisen in an attempt
to foster better integration and application of the
biomedical sciences content, including problem-based
learning (PBL), team-based learning, and case—based

learning (CBL) [3-5]. PBL was introduced as a teaching-

learning method in Yong Loo Lin School of Medicine,
National University of Singapore (NUS Medicine) in
1997 and modified to ‘case based learning sessions in
2008 with a focus on application of biomedial science
content that has been learned to clinical scenarios [6].
However, as pointed out by Kirschner et al. [7], the
school found that the pedagogical approach over-—
whelmed the novice learners who lack of proper schema
to work with under minimal guidance and ‘summary’
sessions, which were mainly didactic, were needed to fill
in the gaps.

As part of the ongoing continuous quality improve—
ment process, NUS Medicine reviewed the curriculum in
2014, including the CBLs, in order to integrate more
effective learning pedagogies into the design of the
learning events. Taking into consideration the increasing
number of medical students and the importance of
promoting self—directed and deeper learning, the school
took a systems design approach in reviewing and align—
ing all teaching events to optimise learning. Lectures,
tutorials, simulation, and practical sessions were aligned
with ‘capstone’ sessions. These ‘capstone’ sessions were a
modification of the case—based learning sessions. The
key pedagogical principles involved in the design of
these ‘capstone session’ were (1) the need to scaffold
knowledge in a way that will empower novice students to

apply knowledge to understand clinical problems and (2)

Fig. 1. CLCs Serve as a Capstone for All Teaching Modalities in Yong Loo Lin School of Medicine, National University of Singapore

CLCs: Collaborative Learning Cases.
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for students to actively construct their own knowledge
base in the biomedical sciences through a shared dialogic
space with peers, guided by facilitators, thereby en-—
couraging self-directed learning. Both the principles
encourage active learning by the student, and the
development of other important outcomes, apart from
knowledge aquisition, including teamwork and commu-—
nication skills, mutual respect, and the use of infor—
mation technology (IT). NUS Medicine named these
capstone sessions (Fig. 1) as Collaborative Learning
Cases (CLCs). The CLCs adapted a Collaborative Peda-
gogical Model employed earlier by the Faculty of
Education, University of Cambridge [8,9].

Before carrying out the actual CLC sessions, we
conducted two pilot runs using an action research
methodology. This was done to improve the design of
the learning environment for the implementation of the
CLCs, including the use of technology. Studies have
highlighted the difficulty of optimising the use of tech—
nology in learning environments [10-13]. This action
research will help educators find meaningful tech—
nological tools to support student learning during the

CLCs.
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Methods

A class of 300 first—year medical students (for first and
second cycles), 11 tutors (first cycle), and 16 tutors
(second cycle) were involved in this research. We
employed the four—phase Kemmis and McTaggart [14]
action research spiral (Fig. 2) in the two cycles to

improve the CLCs approach [13].

Plan: improvements were planned

Act: improvements were implemented

Observe: observation data were collected, analysed and
interpreted

Reflect: problems and opportunities for improvement

were identified

An action research was employed by the researchers, as
it generated information for improving practices by solving
the problems that arose during the implementation. The
findings are situation and context—specific.

Implied informed consent was obtained from all
participants. Participant identity is anonymised to ensure

the confidentiality of this research.

Fig. 2. The Overall CLCs Implementation Flow
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1. Planning and acting phase of collaborative
learning cases

The process of implementation, or acting phase in the
action research cycle was not an easy task. Before
implementing, several processes were performed: con—
structing cases, conducting case writers training work—
shops, conducting workshop for tutors, and preparing
the necessary technological tools. In this section, a more
detailed planning phase will be discussed, followed by a
description of the implementation (acting) of the CLCs.

During the planning phase, academic staff from
different departments were recruited to form a CLCs
committee. In alignment with the ‘Entrustable Pro-
fessional Activities of the medical programme and the
necessary basic clinical knowledge in year 1, the com—
mittee decided on the essential cases. Table 1 shows the
cases for year 1.

All case writers were trained to write good quality
cases. Case writing workshops were conducted for the
academic staff to obtain feedback on reading materials
and ‘prompting questions for students. Validation of the
cases was carried out several rounds before consensus
was achieved. The cases were pilot tested for further
enhancement. Tutors conducting the CLCs sessions were
also recruited and underwent two training sessions—one

dealing with the pedagogical principles underlying the

CLCs and the other focusing on the content of the cases.
The implementation (acting) of CLCs was based on the
collaborative pedagogical model proposed by the Faculty
of Education, University of Cambridge. CLCs emphasise
the centrality of a shared dialogic space where the
knowledge building derives from the interactions and
co—construction within the dialogic space, guided by
experts. Guiding questions around the case scenarios
were designed to help students scaffold knowledge and
reactivate prior learning. The success of a dialogic space
requires teacher mediation, students active participation,
and classroom participation structures (tools such as IT,
flip board, etc.). Based on this model, a few smaller
groups (five to six students per group) were formed
within a larger group (30-36 students) in one technology—-
equipped room. In total, five breakout rooms were
utilised to accommodate 150 first—year medical students.
These sessions were carried out twice per day to
accommodate 300 students (one in the morning and one
in the afternoon). Each large group (30-36 students) was
facilitated by a facilitator using a clinical case. To
harness collaboration and allow a streamlined presen—
tation of a case study with questions flowing in a logical
manner, the Educational Technology Team designed the
CLCs as a web—based case using multiple technological
tools such as a learning management system which is

known as Integrated Virtual Learning Environment

Table 1. Collaborative Learning Cases for Yong Loo Lin School of Medicine, National University of Singapore Year 1

No. Systems Year 1 cases
1 Haematology Easy bruising, bleeding disorders
2 Respiratory Shortness of breath, cyanosis, asthma
3 Cardiovascular Chest pain, myocardiac infarction, ischemia
4 Renal Postural hypotension diarrhoea leading to fluid loss and electrolyte abnormality
5 Gastroenterology Abdominal distension: ascites or obstructions
6 Endocrine Diabetes mellitus and metabolic acidosis; renal failure, vascular complications
7 Reproduction Female pregnancy
8  Multi systems Septic shock, multi organ failure
9  Multi systems Jaundice: prehepatic
10 Neurology Limb weakness
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Fig. 3. An Example of Web-based Case Using Video to Deliver the Case in Integrated Virtual Learning Environment
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At the end of the session, you should be able to:

«» Describe the overall process of haemostasis - primary & secondary

» Describe the coagulation pathway and factors involved, especially VIII
» Describe the consequence of the loss of factor VIII activity

« Explain how a factor VIl inhibiter can lead to bleeding

= Explain the physiologic basis for the use of mixing experiments to determine the presence of a factor inhibitor
+ Explain the rationale for the use of PCC (prothrombin complex concentrate) or rVlla (recombinant activated VII) in managing bleeding in the patient with factor VIl inhibitor
« Compare the physiologic dysfunction in factor VIl deficiency (classical haemophilia) and factor VIl inhibitor

(IVLE), a document sharing platform ‘Google Doc’ and a
discussion platform ‘Padlet.” The clinical scenario was
rolled out in a sequential manner and the students were
actively engaged to answer the questions posted in each
of the sections. The use of technology enables the cases
to include links to useful websites, YouTube videos,
library, and other relevant resources. An example of the
web—based case using IVLE is shown in Fig. 3.
Students were given pre-reading materials 2 weeks
prior to the session to activate their prior knowledge.
The actual classroom case discussion was 2 hours in
duration. During the in—class case discussion, students
discussed the case and answered the prompting
questions. This is to activate their prior knowledge and
apply the newly learned knowledge in solving a case.
The facilitator scaffolded when necessary and sum-—

marised the key learning points by linking them to the

outcomes of the case and clarified any unresolved
queries or gaps in knowledge.

At the end of the session, a post—test was administered
to identify misconceptions or gaps amongst the students.
The overall CLCs implementation flow is depicted in

Fig. 2.

2. Observation methods

In the observation phase of the action research cycle,
both quantitative and qualitative data collection methods
were used to evaluate students’ and tutors experience of
the implementation of CLCs. To date, two pilot runs of
CLCs have been executed. In each pilot run, quantitative
data were collected from students” and tutors’ evaluation
questionnaires using a 5—-point Likert scale to explore
their experiences in CLCs. Both questionnaires consist of

eight questions which covered content, concept, user
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interface, learning preferences, and facilitation. Both
questionnaires were developed based on a study by Ozkan
and Koseler [15] on the multi-dimensional students’
evaluation of e—learning system in higher education and
discussion among the tutors and stakeholders [16].

The questionnaires were administered for both pilot
runs after the CLCs sessions. The analysis of the
questionnaires was a simple descriptive data.

Qualitative data was obtained from the following
sources: (1) students’ and tutors written responses to two
open—ended questions in the evaluation questionnaires,
which focused on the useful aspects of CLCs and the
areas for improvement; (2) observation during the
implementation of CLCs. This classroom observation was
videotaped as supportive data to students and tutors
questionnaires. All the qualitative data were collated and

analysed.

3. Action research cycle 1

1) Plan and act
The first CLCs pilot run was carried out as described

in the planning and acting phase of CLCs section.

2) Observe

Positive responses were received from both students’
and tutors questionnaires (Table 2). Students and tutors
were satisfied with the content and the organization of
the content (items 3 and 4) with more than 85% of the
students and tutors agreeing that the content was
well-organised and aligned with the objectives of the
case. Also 83% (15% strongly agreed and 69% agreed) of
the students felt that CLCs session helped them learn the
content better (item 1). Similarly, all the tutors (18%
strongly agreed and 82% agreed) felt the same way. In
the students open—ended questions, the majority de—
scribed that the most useful part of CLCs is the real—case

discussion. Some of the responses are shown below:

“I found that the utilization of a real-life scenario was
particularly useful as it taught us things out of textbook
scenarios.”

“The discussion of the case with the rest of the group
helped me find out the gaps in my knowledge and aided

in my understanding of the topic.”

Hence, it was not surprising that item no. 7 ‘CLCs

Table 2. Students’ and Teachers’ Feedback for the Evaluation Questionnaire

Students’ feedback (%)

Teachers' feedback (%)

Questionnaire

SA A N D SD NR SA A N D SD NR
| found that the collaborative learning case session helped 15 69 83 14 2 1 18 82 100 0 O 0
me (the students) learn the content better.
Having the pre-reading materials and viewing of thecase 12 63 76 22 2 1 % 45 100 0 O 0
details before class helped me (the students) learn more
effectively during class
| found the case was well-organised and easy to follow. 15 74 89 11 0 0 36 64 100 0 O 0
| found the content is aligned with the objectives of the 24 73 97 3 0 0 36 64 100 0 0 0
tutorial.
The technology setup is user-friendly 3 b 86 M1 3 0 9 82 9N 9 0 0
| found that the tutor’s facilitation of the case was effective 33 57 90 9 1 0 45 36 8 18 0
Collaborative learning case session fosters interaction 32 57 89 11 0 0 18 73 9 9 0 0
between classmates
The duration of the entire tutorial session was sufficient 22 70 92 6 1 1 18 36 5 36 0 9

to cover content relevant to the topic

SA: Strongly agree, A: Agree, N: Neutral, D: Disagree, SD: Strongly disagree, NR: No response.
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session foster interaction between classmates scored
favourably in the students’ and tutors feedback. None-
theless, there were three items which were conflicting
between students and tutors responses. Although all
tutors felt that the pre-reading materials helped the
students to learn more effectively (55% strongly agreed
and 45% agreed), students thought otherwise (only 12%
strongly agreed and 63% agreed) due to the accessibility
of the materials as indicated in students’ open responses

below:

“The pre-reading materials could have been made
available in the form of e-book--it is impractical to
expect 300 students to borrow the same book from the

library at the same time.”

In terms of tutors’ facilitation (item 6) and the duration
of CLCs (item 8), more than 90% of the students chose
to either strongly agree or agree. Nevertheless, few
problems in relation to tutors facilitation were high-

lighted based on students’ feedback and observation.

““The tutor could guide the students’ less, and let them
discover the answers by themselves.” (Student feedback)
““The tutors were also very unprepared and they were
unaware of what information was made available in the
case details given to the students.” (Student feedback)

“T observed that tutors were not familiar with the pacing
and organizing the session, they tend to give ‘model
answer rather than invoking a reflective style of teach-
ing--After a while, the session degenerated into a
question and answer session, which is not collaborative

learning.” (Observers note)

On the other hand, some tutors found the facilitation
was not that effective and duration was certainly not

being productively utilised during the CLCs session. This

Shuh Shing Lee, et al: Action research in improving CLCs

was perhaps due to the use of technology during the
CLCs session, which has affected the delivery as shown

in the tutors feedback:

“““--had issues as the class progressed due to lagging in
wireless connectivity:*-Have at least two tutors on hand,
as we toggle between turns, one addresses the class and
the other operates the PC.”

“The format of giving time to discuss each part among
themselves was disruptive:*-there were groups took
longer time than others and time wasted waiting for
every group to catch up. Time also wasted on doing 10

questions before starting.”

This could be triangulated with students’ data as some
students mentioned the same comments in their open

responses:

“In technical difficulties, too much time was spent on
fixing and trying to get the screen to work.”
“There were some technical problems that took quite a

bit of the lesson to resolve.”

Clearly, technological tools were not that helpful in
the first cycle of CLCs. In fact, some students and tutors
raised that the technological tools were distracting the
whole learning process.

“I think such methods of teaching are a massive waste
of time and resources:-Using computer was very
inefficient.” (Student’s feedback)

“The padlet wall hardly utilised by the students.” (Tutor’s
feedback)

In addition, students and tutors observation data also
revealed that the use of technology impeded col-

laboration as shown in the following.
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““More group discussion should be emphasised as many
of us just spent time typing on our computers instead of
discussing.” (Student’s feedback)

“Most (students) were obsessed with typing answers to
the questions rather than actual discussion; copying and
pasting answers and even links to the answers instead of

learning to paraphrase or assimilate.” (Observers note)

Apart from giving us an insight of the evaluation
questionnaire, the open—ended questions also highlighted
certain issues for improvement, such as group arrange-—

ment.

““Maybe it would be better to stick with our clinical
group. This is because we know our clinical group mates’
working style better and more comfortable discussing.”
(Student’s feedback)

“The splitting of clinical groups. As we are not familiar

with everyone in the team.” (Student’s feedback)

3) Reflect
Generally, the feedback from the tutors and students
were encouraging. However, the technology tools used

during the sessions turned out to distract rather than

enhance collaboration and learning. This observation
was consistent with what others had found [8]. This issue
had to be resolved in the next cycle with proper
integration. Similarly, pre-reading materials did not
assist much in CLCs session due to its lack of
accessibility. Giving training to tutors on how to
facilitate group discussion was also important as some
tutors tended to use a more didactic approach instead of
scaffolding learning for the students. Although our
initial idea of having a different group arrangement was
to allow students to expand their interaction beyond
their own clinical groups, it did not work out well as
pointed out by Belbin [17] that forming a stable group
takes time. Hence, students were having difficulty and
trying to figure out their mates working styles in the
first cycle of CLCs discussion in addition to trying to

solve a case in a given time frame.

4. Action research cycle 2

1) Plan

(1) Decrease the use of different platforms and replace
with a more user—friendly platform which is ‘Learning
Catalytics (Fig. 4). (2) Emphasise the role of tutors and
the importance of scaffolding learning during CLCs

Fig. 4. An Example of Learning Catalytics Interface
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training session. (3) Arrange for two tutors (one basic
science tutor and one clinical tutor) in each classroom.
(4) Arrange students according to their clinical groupings
instead of forming new groups. (5) Replacing ‘bring your
own device with iPads provided for each group. (6) Make
pre-reading materials more accessible for students. (7)
Seat arrangement in a round table instead of rectangular
form. (8) Students’ and tutors evaluation questionnaire
were amended to be more focused. Additional questions
related to technology usage were added.

2) Act

Similar implementation processes of CLCs were carried

out. The three technological tools utilised in cycle 1

Shuh Shing Lee, et al: Action research in improving CLCs

were replaced by just one platform which is ‘Learning
Catalytics (Fig. 4). Pre-reading materials were made
more accessible for students. In order to promote
discussion, we replaced ‘bring your own device by
providing iPads for each group. Tutor training was
carried out with more emphasis on their roles and
scaffolding during CLCs session.

3) Observation

In the second cycle, there were slight changes in
students’ and tutors questionnaires. All of the questions
in the evaluation questionnaire in cycle 1 remained with
additional questions related to technological tools

(Table 3).

Table 3. Students’ and Teachers’ Feedback for the Evaluation Questionnaire

SA A N D SD NR

Students’ feedback

The session reinforced my learning for various concepts covered in the case. 31 58 9 2 0 0
Going through the pre-reading materials helped me better prepare for the session. 18 63 17 2 0 0
| found the case was well-organised and easy to follow. 40 55 4 1 0 0
| found that the tutor’s facilitation of the case was effective. 38 48 10 4 0 0
The duration of the tutorial was just nice for all the teaching and learning activities. 26 44 15 13 2 0
Overall, | enjoyed the session and | look forward to the next one. 29 47 15 8 1 0
Technology usage
Answering questions using ‘Learning Catalytics’ 23 b6 15 5 1 0
Sitting around round tables with my classmates 44 47 3 0 0
TV for screen sharing within the group 42 47 8 2 1 0
iPad provided for each group 33 b4 7 ) 1 0
Whiteboard 13 27 31 19 10 2

Tutors’ feedback

The tutor's resources helped me prepare and teach more effectively. 38 56 0 § 0 0

The case was well-organised and easy to follow. 38 62 0 0 0 0

The content is aligned with the objectives of the tutorial. 31 69 0 0 0 0

The Collaborative Learning Caseteaching method is more interactive and engaging 19 63 12 6 0 0
for the students, compared to a traditional lecture.

Overall, | enjoyed facilitating the session and | look forward to participating in this 31 50 19 0 0 0
format of teaching in the future.

Technology usage

Delivering guestions using ‘Learning Catalytics’ 31 44 19 6 0 0
Sitting students around round tables 31 44 25 0 0 0

TV for screen sharing within each group 25 50 25 0 0 0
iPad provided for each group 31 50 19 0 0 0
Dual monitors 27 40 33 0 0 0
Whiteboard 19 25 25 25 6 0

Data are presented as %.

SA: Strongly agree, A: Agree, N: Neutral, D: Disagree, SD: Strongly disagree, NR: No response.

KOREAN JOURNAL OF MEDICAL EDUCATION KJME | 303



Shuh Shing Lee, et al: Action research in improving CLCs

Overall, students and tutors were satisfied with the
content and organization of the content. Students also
felt that the pre-reading materials were useful in
preparing them for the session with only 2% of them
disagreed with the statement. Tutors facilitation was
well-received by the students which were indicated in
their evaluation questionnaires as well as their open-

ended responses as follows (Table 2):

“Tt was interactive and informative with the presence of
two tutors.”

“Instructor very engaging.”

Students also felt that the session has reinforced their
learning which 1is aligned with their open—-ended

response.

“Flow of the tutorial, everything linked—up, allowed us
to apply what we learned.”

“Tt connects many aspects of cardiovascular physiology.”

However, students were not satisfied with the duration
of the session. The majority of them commented the

session was too long in their open response.

“Session was too long, too many parts.”

“Too lengthy, 1.5 hours will be enough.”
Tutors also raised concerns about the time allocated
for discussion. Contrary to the students’ comments,

tutors felt that more time was required for discussion.

“This case has good opportunities to integrate physiology

several systems. (It) was rather too rushed.”

In terms of technology usage, some tutors and students

liked it but others did not. Although not as many issues

304 Korean J Med Educ 2018 Dec; 30(4): 295-308.

arose compared to the first cycle, the replacement of
‘bring your own device’ with iPads to discourage students
from focusing on only typing and answering questions

was not well—accepted:

“Some students were bored with only one iPad.” (Tutor
feedback)

“Provide more iPad.” (Student feedback)

“Allow using own computer because it is very difficult to

type on the iPad.” (Student feedback)

4) Reflection

There were significant improvements in the second
round of CLCs conducted, especially in the area of tutor
facilitation, as fed back by the students. Students felt
that the case discussion was very useful in applying the
knowledge they have learned in basic sciences in a
clinical scenario, with guidance from the tutors. Finding
a suitable technology platform that could enhance
students collaboration in learning remains a challenge
even though some changes were implemented. Knowing
how to use hardware and software in an educational
setting was still not adequate. Integration of technology
for collaborative learning in the classroom involves
multiple aspects such as selecting appropriate computer
applications to meet the instructional needs of the
learning event [12]. It is also important to understand the
students ability to work collaboratively in an infor—
mation and communication technology environment and
students—tutors interaction in a collaborative environ-—
ment using technology. Restricting the students to
having one device does not necessarily promote
collaboration. Hence, freedom should be given to
students to bring their own devices, but one student
should be given the responsibility to key in the answer.
Two tutors in the classroom are required in such setting

to juggle with teaching and managing the technology



simultaneously. In addition, two tutors (one clinical and
one basic science) will be able to provide multiple
aspects of medicine which complement each other.
However, this can only be achieved if both tutors
discussed the delivery approaches prior to the session.
Last but not least, both tutors and students have to be
trained on how to facilitate effectively and how to learn
respectively in a technology—enhanced collaborative

learning environment.

Discussion

The study showed that the implementation of CLCs at
NUS Medicine had improved over the two cycles using
action research method. The purpose of CLCs was to
facilitate students in the preclinical phase of learning to
integrate biomedical science knowledge through a
pedagogical approach that encourages active learning
involving scaffolding of knowledge and collaboration in
a shared dialogic space. The effectiveness of this
approach was highlighted in the students’ feedback.
Action research highlighted several areas for im-
provement such as the role of tutors, group arrangement
and organisation, the use of technological applications,
and time management.

In regard to tutors, action research showed that more
effort was required to train the tutors so that they have
a better understanding of the principles of CLCs and
their role in CLCs as a facilitator of learning, not as the
expert providing knowledge. Many of the tutors are
experienced teachers, who have relied mainly on didactic
forms of teaching. Faciliatation and scaffolding were
relatively newer pedagogical principles, and they needed
time and practice to know best to provide feedback and
guidance and when they should take a step back to let

the students work it out themselves. On the one hand,
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too much guidance and didactic teaching will stifle
initiative and effort in constructing knowledge, on the
other hand, insufficient guidance may result in students
becoming lost and frustrated, their confusion leading to
misconception [18,19]. Training tutors to facilitate well
remains a challenge in faculty development. We also
found that two tutors (one basic science and one
clinician) were needed in this approach. The success of
the partnership also depends on whether the tutors have
had time to discuss their roles prior the session, and the
chemistry between the tutors.

This research also reveals the importance of group
management in a collaborative setting. The healthcare
landscape has changed tremendously: operating in
isolation is no longer desirable or safe in the delivery of
patient care. Inculcating the value of teamwork is
important and should begin as early as possible for
medical students. It is challenging to form a highly
functional team in the early years of training as the
students are just getting to know each other in a
non-practice environment. As demonstrated in our cycle
1, being made to work with unfamiliar team members
could be a hindrance to achieve the desired outcomes.
This is consistent with a study by Yang [20] showing the
importance of trust in an effective team. She argued that
it will be difficult to form an effective team when team
members do not have a history of interactions and prior
knowledge of one another. Formation of an effective
team takes time and involves five stages as proposed by
Tuckman [21]—forming, storming, norming, performing,
and transforming. Hence, adequate time is necessary for
newly formed teams to progress through these stages.
For the CLCs, given the constraint of time, using
existing groupings (clinical group) was a possible
workaround.

Another major challenge for the CLCs was to find

suitable technology tools to enrich collaboration and
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enhance learning. Despite engaging in extensive back—
ground research to understand the how to integrate
technology into classroom learning, based on different
frameworks [22-25], certain constraints were highlighted
by the students and tutors. This is beyond the first and
the second barrier postulated by Ertmer et al. [12,13] and
requires in—depth evaluation of the tools in promoting
deep learning. McCain [26] elucidated, “the issue of
foremost importance is to develop thinking skills in our
students so that they will be able to utilize the power of
technological tools to solve problems and do useful
work”. Although the principle of CLCs is aligned with
McCain’s statement, being able to select an appropriate
tool to encourage collaboration and deeper learning is
still scarce in the literature. Out study showed that
technology can be a distractor and highlighted the
importance of simplifying technology to enhance col-
laboration and learning.

There are some limitations to this study. The results of
this study should be contextualised to medical education
where the medical students have been selected via a
rigorous process that valued attributes like good
communication skills, team skills, etc. Hence, the
students were generally more active in participating in
classroom activities. The implementation of CLCs pilot
runs was embedded in their formal learning schedule on
top of the different types of teaching and learning
sessions (such as lectures, tutorials, and practical and
simulation sessions). Fatigue arising from attending
different sessions could have indirectly affected their
evaluation. Finally, the students were not involved in the
questionnaire development process since it was based on
findings in a literature search and expert faculty
involvement. We acknowledge that context may affect
the use of the questionnaire; hence, we included
open—ended questions to obtain data which may not have

been captured by the items on the Likert scale.
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In conclusion, the main purpose of CLCs imple-
mentation was to assist students to develop the linkages
between basic medical sciences and clinical application.
We piloted the learning event and two cycles of action
research to help us create a better learning environment
for the students. Improvements in the physical envir-
onment, such as technology support, were made hand in
hand with enhanced faculty development in regard to the
use of technology, time management, and facilitation
skills, to create a better learning environment. The
action research described in this study can be a model
for others who are embarking on similar efforts to
innovate new learning encounters that involve active

collaboration among students.
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