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Exploiting the power of Gamification in Journal club
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Abstract

Objective: To compare the effect of individual versus team competition gamification on trainees' engagement in
journal club.

Methods: The quasi-experimental study was conducted at two tertiary care hospitals in Lahore, Pakistan, from
December, 2019 to May, 2020, and comprised all plastic surgery residents in training years 3-5 who had attended
non-gamified journal club sessions. They were divided into two groups. Initially, two journal club sessions were run
in a gamified manner. Group 1had an individual competition whereas group 2 had a team competition. In the
second phase, the group orientation was reversed. Engagement scores were measured using the student
engagement survey tool at baseline, at the completion of the first part, and at end of the intervention. Data was
analysed using SPSS 22.

Results: Of the 44 participants, 23(52.3%) were in group 1 and 21(47.7%) in group 2. Overall, there were 27(61%)
females and 17(39%) males. The mean age of the sample was 31+2 years. Gamification resulted in significant
increase in the level of residents' engagement in journal club activities compared to the baseline scores(p<0.05).
There was no significant inter-group difference in the post-intervention engagement scores (p>0.05).

Conclusion: Gamification designs used in the journal club activity increased student engagement level compared

to the pre-intervention score, but gamification design was not a significant factor in this regard.
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Introduction

One of the commonly used teaching-learning activities in
medical education is the oral presentation of a published
research article, commonly referred to as a "journal club"
which serves to keep the participants abreast of the latest
literature and provides an arena for the critical re-
evaluation of literature.’ The substantive value of the club
is evident by the fact that 70-95% post-graduate
residency programmes have integrated journal clubs in
their curricula. Despite the incorporation of best practices
for journal club in residency education, the mean
attendance is typically 60% for many programmes.2

Efforts are underway to introduce active learning
strategies in health professional education curricula.
Student engagement with academic work is defined as
"constructive, enthusiastic, willing, emotionally-positive,
and cognitively-focussed participation in learning
activities".3 Unfortunately, conventional models of journal
club disengage residents. Residents' disengagement
compromises the inculcation of critical thinking skills.4

The challenge to broaden the range of instructional

Department of Plastic Surgery, King Edward Medical University / University of
Lahore, Lahore, 2Department of Surgery, Islamic International Medical
College, Riphah International University, Islamabad, Pakistan.

Correspondence: Muhammad Mustehsan Bashir. Email: mmbashir1@gmail.com

J Pak Med Assoc

strategies over and above the conventional pedagogies is
colossal. Gamification as a student-centred pedagogical
strategy has been introduced to confront the challenge.
Gamification is defined as "application of principles,
philosophy, emotions and appearances originating from
games in non-game contexts in order to engage and
motivate people to help them learn and solve problems".>
Gamification involves selecting specific design elements
(DEs) and applying them in a non-game situation. The
important DEs include points, badges, levels,
leaderboards, progress bars/performance graphs, game
fiction/meaningful stories, human interaction
(teammates and competitors) and avatars.6

Studies of the effects of gamification on student
engagement in higher education are scant, and this is
more so in medical education. The current body of
literature on the effect of gamification on students'
engagement supports the use of gamification to increase
engagement.” The majority of the studies done to date
have not tried to examine the effect of different
gamification designs on student engagement. Questions
about the effectiveness of different gamification designs
in enhancing student engagement remain unanswered.
This necessitates further research to answer this
question.®

The current study was planned to explore the effect of
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gamification on residents' engagement in journal club
learning activity and to compare individual versus team
competition design.

Subjects and Methods

The quasi-experimental, counter-balanced study was
conducted at two tertiary care hospitals in Lahore,
Pakistan, from December, 2019 to May, 2020. The
counter-balancing design was used as it was not possible
logistically and ethically to conduct a randomised
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controlled trial (RCT). This design ensured that all
participants were subjected to both the treatment arms in
a systematic manner to control threat to internal validity.
This helped to overcome selection bias and assignment
bias. Moreover, confounding effect of temporal variation
of both treatments was also nulified.?

After approval from the Advance Study Research Board
and Ethical Committee of The University of Lahore, the
sample size was calculated using the World Health
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points. Residents developing
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>10 questions got extra points. A quiz based on these
questions was developed on Kahoot to incorporate the
elements of gamification.’3 The score of the participants was
shown by leaderboard in the individual competition, and by
team score in the team competition. The individual
competition and team competition gamification designs
were labelled design 1 and design 2 (Figure). Individual
competition amongst the residents was conducted through
Kahoot using classic mode (Player versus Player 1:1 devices).
For the team competition, residents in each group were
randomly allocated into two teams. Differences in the level of
experience of residents were balanced across the teams. The
team competition was also conducted through Kahoot using
team mode (Team versus Team; shared devices). Before the
intervention, the student engagement score was measured
in the two groups using the student engagement survey
(SES) tool.”* The survey measured cooperative learning,
cognitive level and personal skills of the residents as
components of the student engagement construct.
Cooperative learning measured the enthusiasm and wilful
interest shown by the residents to teach and learn from
others during journal club activity. The cognitive level of
engagement measured mindful commitment and amount of
attention deliberated to the tasks assigned to the residents.
Personal skills development measured the importance of
journal club as the source of development of personal skills.

The original survey used a 4-point Likert scale, with 4 = very
often, 3 = often, 2 = occasionally, and 1 =never, for 14
questions related to the constructs of student engagement.

The instrument was previously validated in various
studies and across multiple course levels.1415 Alpha
reliability of the original 14-item instrument is 0.84.14
However, the survey was re-validated by expert
validation, cognitive interviews and pilot-testing. After
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incorporating the changes suggested by the experts, the
final survey comprised 16 items.

In the first part of the study, two journal club sessions, 15
days apart, were run for two articles. Group 1 had
gamification design 1 and group 2 had gamification
design 2. At the completion of the first part of the study,
the student engagement scores were measured in the
two groups.

In the second part, two journal club sessions, 15 days
apart, were run for the remaining two articles. Group 1
had gamification design 2 and group 2 had gamification
design 1. Residents were asked to fill the SES after the
completion of the second part. The SES provided
quantitative value, like resident engagement score, for
each participant in the domains of cooperative learning,
cognitive level, and personal skills development.

Data was analysed using SPSS 22. Categorical variable
gender was presented as frequency and percentage.
Continuous variables engagement score and age were
presented as mean + standard deviation. The normality of
data was checked by the Kolmogorov-Smirnov test. The
pre- and post-intervention scores in the two groups were
not normally distributed. The mean pre-intervention trainee
engagement scores in each domain for the two groups
were compared with mean post-intervention scores in each
domain for the two groups by Wilcoxon Signed Ranks test.
The mean post-intervention score for the two groups for
intervention 1 was compared with the mean post-
intervention score for the two groups for intervention 2 by
Mann-Whitney U test. P<0.05 was considered significant.

Results
Of the 44 participants, 23(52.3%) were in group 1 and

Table-1: Comparison of pre-amd post-intervention engagement sore for the three domains in group |.

Pre-Intervention Post-Intervention (Individual Competition) P Value
Mean Median SD IQR Mean Median SD IQR
Cooperative learning 1.38 1 .55 1 3.25 3 .50 1 <0.05%
Cognitive level 1.46 1 .56 1 3.07 3 57 1 <0.05%
Personal skills 1.48 1 .60 1 3.04 3 .60 1 <0.05*
SD: Standard deviation; IQR: Interquartile range. *Wilcoxon Signed Ranks test.
Table-2: Comparison of pre- and post-intervention engagement sore for the three domains in group 2.
Pre-Intervention Post-Intervention (Team Competition) P Value
Mean Median SD IQR Mean Median SD IQR
Cooperative learning 1.25 1 43 1 3.06 3 .70 1 <0.05%
Cognitive level 1.29 1 48 1 3.18 3 .66 1 <0.05*
Personal skills 135 1 .57 1 3.27 3 .58 1 <0.05*

SD: Standard deviation; IQR: Interquartile range. *Wilcoxon Signed Ranks test.
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Table-3: Comparison of engagement score after an individual competition and team competition for the three domains.

Individual Competition Team Competition P Value

Mean Median SD IQR Mean Median SD IQR
Cooperative learning 3.21 3 49 1 3.31 3 .70 1 >0.05%
Cognitive level 3.28 3 .59 1 3.20 3 .67 1 >0.05*
Personal skills 312 3 61 1 3.35 3 61 1 >0.05%

SD: Standard deviation; IQR: Interquartile range. *Mann-Whitney U test.

21(47.7%) in group 2. Overall, there were 27(61%)
females and 17(39%)males. The mean age of the sample
was 312 years.

Gamification resulted in significant increase in the level of
residents' engagement in journal club activities
compared to the baseline scores(p<0.05) both in
individual (Table-1) and team formats (Table-2).

There was no significant inter-group difference in the
post-intervention engagement scores (p>0.05) (Table-3).

Discussion

The trend of incorporating gamification in business and
educational contexts is rising. This rising trend is
attributable to the studies showing considerable effect on
increasing learners' engagement and knowledge
attainment through gamification.’¢17 However, the
successful outcome related to the introduction of
gamification in improving learning is still debatable and
findings of a few studies did not show evidence that
gamified  learning  enhanced the  students’
engagement.'819 However, the current study found an
increase in student engagement scores with the
introduction of gamification.

Instructional content has a direct and pronounced effect
on learning behaviour and learning outcome.20 Critical to
the success of any gamification effort in graduate medical
education is the introduction of instructional content that
is centred on a real-life problem, relevant to the learners'
needs and likely to benefit them practically. If the
instructional content does not engage students,
gamification of that content cannot by itself engage the
students. Moreover, for gamification to be successful, the
behaviour or attitude that is targeted by gamification
must itself influence learning. For example, gamification
protocols that provide rewards for making high-quality
notes are likely to improve engagement. Thus, variation in
results found in the studies on the effects of gamification
on students' engagement can be attributed to
inconsistencies in instructional strategies.

The varied effectiveness of gamification in enhancing
student engagement could be explained per se by the

variable combinations of design elements found in
various gamification protocols.2! A study examined the
role of game elements as means for increasing
engagement in a learning activity, and used Fogg's
behaviour model to explain how game elements can be
tied together to foster and enhance engagement.22 This
model has high applicability in case of human interaction
with a gamified environment.23 The model states that
three essential elements — motivation, ability and
triggers — when acting in unison can initiate an intended
behaviour. For a learning activity to engage students, an
intended behaviour must reach an activation threshold.
When the behavioural activation threshold is reached,
students are ready to engage in reading, learning and
solving problems. This readiness to engage in a learning
activity further transforms into "concentration™ a state
when the student interacts most efficiently with the
assigned task.24

Introduction of reward for developing high-quality
questions after reading the article (motivation),
individual/team competition based on the quiz
comprising questions contributed by residents (ability),
real-time leaderboard update during the competition
(trigger) were the salient game design elements that
helped to enhance the residents' engagement in the
current study.

The effects of the leaderboard on students' engagement
can be explained by Alderfer's theory which is an
extension of Maslow's hierarchy of needs.25 Alderfer's
theory puts Maslow's five needs into three main
categories, which are existence needs, relatedness needs
and growth needs. Leaderboards helped to engage
students by fulfilling relatedness needs as players related
their personal scores with others. Existence and growth
needs were also fulfilled by the leaderboard as players, in
the first instance tried to stay in the ranking and then tried
to grow and move up the ranking.

The current study did not find any difference in the
engagement score between the two gamification
designs. Engagement in the context of gamification can
be divided into two types: first, the engagement between
players achieved through the utilisation of game design
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elements; second, the engagement in the form of
interaction, cooperation and altruism between the
players.” The reason for the similarity in engagement
score in the two gamification designs can be attributed to
the similarity in instructions given to the residents to
complete the assignment. Task design for individual
competition and team competition was similar and
provided autonomy to the residents to complete the
tasks at their own pace. Every member of the team
worked independently to read the article and develop
questions. During the competition, team members used
their collective wisdom to answer the questions. Thus, the
social interaction, cooperation and altruism between
members of each team was limited and occurred only
during the quiz. This limited interaction between the
residents could explain the reason for the similarity of
engagement score between two intervention groups. In
order to find the true effect of individual competition
versus team competition, instructional strategy for
completion of an assignment should also be different in
the two intervention groups. Thus, the importance of
appropriate instructional strategy should be taken into
consideration in designing future gamification trials.

Student engagement is a complex construct and can be
measured in a number of ways including self-reported
surveys, teacher rating of students, direct observations,
amount of time participants spent on the online
programme, 'volume' related metrics, such as the total
number of questions contributed or completed on an
online quiz, and the total number of views per
participant), interviews and focussed case studies.26 The
current study used SES, which is a subset of the National
Student Engagement Survey (NSES). The survey provided
a means of measuring non-observable, perceptual or
subjective indicators of engagement. One of the
limitations of self-reported surveys is honesty and/or
accuracy of responses. Interviews and focussed case
studies can elicit a more detailed, individualised,
contextualised understanding of student engagement.
Thus, one of the limitations of the current study is the lack
of qualitative data about student engagement.

The use of customized app providing the feature of online
reading of articles, real-time data about login details of
residents, time spent on the interface, and uploading of
questions directly in the app could have been more
engaging for the residents. Thus, another limitation of the
study was not using the customized gamification apps.
However, the premium version of Kahoot used in the
current study provided the feature of real-time updates of
the leaderboard and an opportunity to run an individual
competition and team competition.
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Results of the current study were based on four sessions
of journal club activity conducted through gamification
on a small sample size of plastic surgery residents. Thus,
the results cannot be generalised. It is possible that a
larger sample size of participants and/or a longer period
of data collection could affect results. However,
instructional strategy based on principles of adult
learning and counterbalanced design adds to the internal
validity of the study. Moreover, the current study
introduced a practical instructional strategy combined
with gamified learning that can be used in other
residency programmes to engage residents in journal
club activity.

Conclusion

Individual and team competition gamification designs
increased student engagement scores compared to the
pre-intervention scores. However, there was no difference
in post-intervention engagement score in the two
gamification designs.

Disclaimer: The text is based on a thesis done for Masters
of Medical Education.
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