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Introduction

Abstract

Background: Gamification, a method affecting student motivation, engagement, and
success, is included in pharmacy education. In pharmacy education, gamification
concepts are generally confused with game-based learning. This study sought the
opinions of pharmacy and pharmacy technician students regarding two different
gamification designs with various combinations of game elements. Methods: A total of
109 pharmacy and 49 pharmacy technician students were assigned to four groups
according to a 2 x 2 factorial design. Two gamification designs were made according to
the game elements they involved: (1) badges and points and (2) badges, points, and
leaderboard. Data were collected through a survey and focus group interviews to explore
students’ opinions about the elements. Results: Of the 129 students who responded to
the survey, seven participated in the focus group. Statistically significant differences were
observed in terms of entertainment and ambition, while no significant differences were
found between the groups regarding motivation. The leaderboard appeared to entertain
pharmacy technician students more than pharmacy students. Additionally, two themes,
“game elements” and “gamification effect,” emerged from the focus group. Conclusion:
The differences between the groups regarding game elements and educational areas
highlight the need to determine suitable game elements for effective gamified learning
environments.

frequently used in gamification designs (Asiksoy, 2018;
Huang & Hew, 2015). Frequency sorting in combination

Gamification, or the use of game elements, is becoming
increasingly widespread in learning environments.
From an educational perspective, gamification can be
defined as an instructional approach that increases
motivation by using game elements in the learning-
teaching process. Studies have shown that gamification
has a positive effect on attitude, motivation,
engagement, and achievement and has the potential to
improve learning (Ahmed et al., 2017; Mekler et al.,
2017; Asiksoy, 2018; Kyewski & Kramer, 2018; Antonaci
et al., 2019; Morris et al., 2019; Fijacko et al., 2020).

When educational gamification studies are examined,
it can be observed that game elements are combined
into different settings in gamification design. The most
commonly used elements are points, badges, and
leaderboards (Subhash & Cudney, 2018), while their
elements and combinations are among the most
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includes badges, leaderboards, levels, badges, points,
and settings with only points (Bai et al., 2020). When
considering pharmacy education studies, points and
leaderboards are used as elements (Dell & Chudow,
2019; Jones & Wisniewski, 2019). When only the
leaderboard-reward mechanism was used in a gamified
mobile application, some students emphasised the
competitiveness of this ranking (Jones & Wisniewski,
2019). Although some studies have sequenced the
usage of game elements, gaps remain in the
effectiveness of game elements and their combinations
(Hookham et al., 2015; Hanus & Fox, 2015; Mese &
Dursun, 2018; Leitdo et al., 2022).

Various studies have focused on the gamification of
healthcare professionals’ education (Gentry et al.,
2019; Fijacko et al., 2020; Alshammari, 2020; Jiménez-
Sanchez et al, 2020). While gamification is more
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common in medical and nursing education, it is less
frequently used in pharmacy education (Cain & Piascik,
2015; Lee et al, 2018). Although the American
Association of Colleges of Pharmacy Academic Affairs
Committee recommends gamification to educate
students as future healthcare leaders using innovative
techniques (Cain et al., 2014), game-based studies have
mainly been conducted since the mid-1990s in
pharmacy education. Some of those studies were
based on popular game settings like “Who Wants to Be
a Millionaire” as “Med Chem Millionaire” or crossword
puzzles (Roche et al.,, 2004; Patel, 2008; Shah et al.,
2010; Chavez et al., 2012).

Game-based learning studies in pharmacy education
have resulted in increased student awareness,
confidence, skills, enjoyment, engagement, and
motivation (Oliver et al., 1995; Patel, 2008; Barclay et
al., 2011; Rose, 2011; Sando et al., 2013; Hookham et
al, 2015; Sera & Wheeler, 2017; Lee et al, 2018;
Truong et al., 2019; Whitman et al., 2019; Dabbous et
al., 2023). While one review emphasised the positive
effects of game-based practices in pharmacy
education, it also raised the need for more concrete
evidence (Aburahma & Mohamed, 2015). In addition,
there are limited studies on gamification in pharmacy
technicians’ education (Fogarty, 2019). In game-based
learning, a game is embedded in a learning
environment to achieve learning outcomes. However,
gamification involves no game but only game
components used in non-game environments (Dahalan
et al, 2024). Hence, these two concepts can be
confusing in pharmacy studies.

A literature review of gamification in pharmacy
education revealed that gamification could highly
benefit students (Shawagfeh, 2015; Hope et al., 2023a).
The limited gamification studies conducted in various
courses, such as pharmacotherapy, pharmacology, and
healthcare communication, have demonstrated the
potential of gamification (Shawaqfeh, 2015; Dell &
Chudow, 2019; Lam et al., 2019). Gamification has also
been included in simulation applications for patient
encounters and counselling, which are integral to the
pharmacy profession (Hope et al., 2023b). For instance,

Table I: Research model

Gamification’s effects on student pharmacists and technicians

a design where students could provide patient
encounters in a virtual environment was developed,
and student feedback indicated a positive contribution
to learning (Yap et al., 2020). These studies were
identified through keyword searches for “gamification”
and “pharmacy education.” Importantly, gamification
concepts are often confused with game-based learning,
and the number of gamification studies in pharmacy
education remains relatively low. Many existing
examples utilise only competition game elements.
Therefore, it is necessary to focus on gamification
design and carefully select game elements based on the
primary and secondary aims of the educational
intervention to maximise the potential benefits of
gamification (Hope et al., 2023a).

From this point of view, and to develop appropriate
gamification for groups, it was essential to explore the
opinions of pharmacy students and pharmacy
technician students on various game elements and
examine whether their evaluations differ, considering
the differences in their educational levels.

This study aimed to understand the opinions of
participants who will work in the same sector but have
different educational levels on gamification designs,
including game elements and dynamics.

Methods
Design

This experimental study gamified a 4-week simulation
practice involving standardised patient encounters to
improve the communication skills of pharmacy and
pharmacy technician students. It employed a 2x2
factorial design to examine the effects of three main
elements: points, badges, and leaderboards. This design
was chosen due to time constraints, the study’s scope,
and the number and diversity of participants, allowing
for more consistent and comparable data and explicit
analysis of the relationships between variables. Table |
and Figure 1 present a summary of the research design.

Students’ department

Gamification design

I: Points and Badges

Pharmacy students

Pharmacy technician students

Group 1 (P1): N=57

Group 3 (PT1): N=25

1I: Points, Badges, and Leaderboard
Group 2 (P2): N=52

Group 4 (PT2): N=24
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Group 1 (P1) Group 2 (P2)
57 Pharmacy 52 Pharmacy students
students

Points, badges Points, badges, leaderboard

Group 3 (PT1) Group 4 (PT-2)

25 Pharmacy 24 Pharmacy technician
technician students students

Points, badges Points, badges, leaderboard

™~ !

} /

Briefing about simulation practice

} |

} }

Standardized patient encounter session - Awarding points and badges individually

|

Leaderboard announcement

'

N

Leaderboard announcement

-

Three question survey

Open call for focus group

Focus group interview with volunteers

Figure 1: Research process

Participants and gamification design

Standardised patient encounters were conducted in
two compulsory courses to improve the
communication skills of second-grade pharmacy
students (109 students) and second-grade pharmacy
technicians (49 students) at the same university. Both
groups were further divided into two groups according
to gamification settings. Students were randomly
assigned to groups within their respective
departments. All groups participated in the simulation
activities, following the same flow.

Two distinct gamification designs were implemented to
determine the effects of different game element
combinations: (1) badges and points and (2) badges,
points, and a leaderboard. The groups from each
department were assigned one of these gamification
designs.

Pharmacy Education 24(1) 572 - 582

Instructions regarding gamified standardised patient
encounter processes were given to each group, and the
groups attended practice sessions at different times.
After participating in the simulation, all 158 students
received a profile card showing their earned points and
badges.

In this context, a profile card was prepared with three
main headings: non-verbal communication, verbal
communication, and patient encounter, weighted at
25, 25, and 50 points, respectively. Students could earn
badges in each section (Table Il). They were informed
that to earn their respective badges, they needed to
score at least 20 points in the first section, 20 points in
the second section, and 45 points in the third section.
Additionally, students could earn a mortar badge by
achieving 90 points. Leaderboards were shared
separately with P2 and PT2.
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Table Il: Gamification elements used in standardised patient encounters

Game element Description

Points Students received points based on their communication skills during the standardised patient encounter.
Badges* Y
o
- Non-verbal communication badges were given to the students who got 20 points at least in this section.

(

C%S’

Verbal communication badges were given to the students with 20 points at least in this section.

23[R )

B =
e,

— patient encounter badges were given to the students with 45 points at least from this section.

-

Mortar badges was given to students who scored 90 or higher across all sections.

Leaderboard
of the simulation day.

The top three students who had the highest scores from the groups P2 and PT2 were announced to their group at the end

*Badges were designed using resources from https://www.freepik.com/

Data collection tools and data analysis

Within the scope of this study, quantitative and
qualitative data were collected to determine student
evaluations of gamification. According to established
standards, at least 80% participation in the survey is
considered adequate (Fincham 2008; Draugalis & Plaza
2009). In this study, 82% of the students participated in
the data collection.

Quantitative data

The researchers developed a survey to determine
students’ levels of entertainment, motivation, and
ambition. A three-question survey with a 5-point scale
was administered immediately after the standardised
patient encounters to gather students’ opinions on the
gamification elements. The survey link was sent via e-
mail, and responses were received anonymously.
Participation in the survey was voluntary. The first
question asked students to evaluate their enjoyment,
the second assessed their motivation, and the third

Pharmacy Education 24(1) 572 - 582

evaluated their ambition, with responses scored from 1
to 5.

To analyse differences between groups based on the
survey results, the Mann-Whitney U test, a non-
parametric test, was conducted at a 5% significance
level (p < 0.05). Statistical analysis was performed using
IBM SPSS version 23.

Qualitative data

For the qualitative part of the study, a focus group
interview was conducted according to the Consolidated
Criteria for Reporting Qualitative Research (COREQ)
(Tong et al., 2007). After all groups completed the
standardised patient encounters, an open call was
made for focus group participation. A female
pharmacist researcher with a PhD degree conducted
the interviews at the Faculty of Pharmacy. Only five
pharmacy students and two pharmacy technician
students volunteered to participate.
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Participants were informed of the aim of the interview.
Students from the P1 group were named P1_S1, P1_S2,
and P1_S3, those from the P2 group as P2_S1, P2_S2,
and students from the PT1 and PT2 groups as PT1_S1
and PT2_S1, respectively. The interview focused on two
main questions to gather students’ opinions regarding
gamification: “What do you think about the game
elements that are used in the course?” and “How do you
think gamification affected your learning process?” The
interview was audiotaped and lasted approximately 70
minutes.

In the qualitative part, the transcripts were analysed
and codes were checked by two researchers to ensure
trustworthiness. Students' opinions were categorised
according to thematic analysis. The codes and themes
that emerged from the focus group interview
transcriptions were analysed using Atlas.ti.

Gamification’s effects on student pharmacists and technicians

Results
Results from three-question survey

A total of 129 students completed the questionnaires
assessing entertainment, motivation, and ambition,
with an overall participation rate of 82% (82% among
both pharmacy students and pharmacy technicians). As
shown in Table lll, statistically significant differences
were found in entertainment and ambition levels.

Group P1 pharmacy students (points and badges) had
significantly higher mean ranks for entertainment
compared to group P2 (points, badges, and a
leaderboard) and group PT2 (points, badges, and a
leaderboard). Additionally, group PT2 had a
significantly higher mean rank for ambition compared
to group P2. No significant differences were found
between the groups regarding motivation.

Table llI: Differences between groups in terms of three-question survey

P1 PT1 P2 PT2 P1 P2 PT1 PT2
n 45 20 a4 20 45 44 20 20
Entertainment  Mean rank 32.51 34.10 28.48 41.35 52.00 37.84 19.50 21.50
p-value 0.738 0.008* 0.007* 0.602
Motivation Mean rank 32.82 33.40 30.02 37.95 48.19 41.74 19.65 21.35
p-value 0.901 0.091 0.207 0.659
Ambition Mean rank 30.68 38.23 27.95 42.50 48.33 41.59 20.25 20.75
p-value 0.119 0.002* 0.195 0.904

*Significant p-value

Themes and codes from the focus group interview

Feedback on the gamified implementation was
gathered from seven volunteer students through the
focus group. Analysis revealed eight codes grouped into
two main themes: game elements and the effect of
gamification. The themes, codes, student opinions, and
selected quotes are presented below.

* Game elements

Four codes (points, badges, leaderboards, and rewards)
were derived from the focus group participants’
opinions of the game elements.

Students felt that points clarified tasks and success
criteria and guided them to complete assignments
adequately. Some students even suggested adding
more tasks and subtasks related to points for more
precise guidance. They also viewed points as a
monitoring tool, with two students noting that points
increased their self-confidence and motivated them.

“I was more careful in the process because | would
get points. | had already studied, considering the

Pharmacy Education 24(1) 572 - 582

criteria in the scoring. In fact, as my friend said, it
seemed to me that if the criteria were more, it would
be better for us. Then it would be more guiding.”
(P1_52)

“The points were already good; it was enough. In
fact, it was nice in a way that we got points and saw
our failures. It made me realise my mistakes and
guided me on which subject | should improve
myself.” (PT1_S1)

“(In the gamified implementation) | felt like | was
monitoring myself. Normally, | never thought of
being a community pharmacist, but when | saw my
points, | realised that | could do it. In this respect, the
points affected me positively.” (P1_S2)

However, two students perceived points negatively,
finding them meaningless and akin to being in an exam
setting. Hence, one student suggested using descriptive
words instead of points to evaluate performance.

“Our performance was somewhat negatively
affected as we focused on the score.” (PT2_S1)
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“If the main purpose is to improve ourselves, why
should we tie it to numerical data?” (P1_S3)

“I think when people see that they get scores like
100-95-90, it starts to turn into another compulsory
course exam. It might be better if you say

7,

“sufficient”, “needs to be improved”, etc.” (P1_S2)

While most students were either positive or neutral
about the badges, one student criticised their design.
Another student suggested making badges more visible
by producing a physical version that could be pinned to
clothes, for example.

“I was happy when you gave me that board with
badges after the standardised patient encounter.”
(P1_53)

“Can | say something about badges? A little
discouraging, | believe. It seems a little childish to
me, such illustrations.” (P1_S51)

“If the badges were a little more visible, in a way
that people could actually carry, (that would be
better)” (P2_52)

It was noted that students listed on the leaderboard felt
motivated and might study more to improve their
ranking. Students reached a consensus that displaying
only the top three was a suitable choice, as a full list
could be demotivating for those ranked lower. One
student even suggested making participation in the
leaderboard optional.

“It's good that our friends got the statue they
deserve. Thanks to their good performance, they got
into the rankings.” (PT2_S1)

“At least it is motivating for the first three. There are
not many ambitious people among us [participants
of the focus group] at the moment, but some of our
friends could have been motivated [by the
leaderboard] to enter the top three, even if we are
not motivated at this point. | think the person who
knows that it exists and will be motivated for it later
is in the classroom too.” (P1_S1)

“From my point of view, it's nice to have only the
first three. If there were others, even if the worst had
seen themselves, this time they would have felt bad
and pressured. So it's good to have only the first
three.” (P2_S2)

“How about we do it like a tournament? Let’s just let
people inform the instructor about competing for
the leaderboard by saying “I am a candidate to
compete on the leaderboard”. Those who are not a
part of the competition won’t be listed on the
leaderboard whether they got a high or low point.
There is a competitive environment; instead of

Pharmacy Education 24(1) 572 - 582
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making it mandatory for everyone, let's have a
competition for who wants to join.” (P1_S3)

While six students appreciated the leaderboard, one
student expressed concerns about the leaderboard’s
competitiveness.

“There is a ranking like 1, 2, 3. | wouldn't like to be
compared with the people in my own group.”
(P1_51)

Students in the focus group also viewed their points,
badges, and leaderboard rankings as rewards. They
reached a consensus that it would be better to use
concrete rewards in addition to virtual ones. Examples
of expected rewards included chocolates or a meeting
with the dean, with one student highlighting that
rewards should be something not easily attainable.
Various other suggestions for rewards were also made.

“Concrete rewards are needed. People would be
very motivated if full points were rewarded.”
(P2_52).

“For example, if we have a meeting with the dean.
If you provide a reward that we cannot normally
have, that motivates me.” (P2_S1)

e Gamification effect

Students’ feedback during the focus group revealed
concrete insights into gamification effects regarding
social interaction, self-confidence, motivation, and
entertainment.

All students reported that gamification enhanced their
social interactions with classmates.

“People with whom | normally do not communicate
much or who do not prefer to talk to me started to
ask questions about the implementation. We
started to discuss our performances and badges.
When we started to talk once, it kept going. After
the course, we greeted each other and smiled more
often.” (P1_51)

“It was nice to share this with others, not only when
| got a badge, but also when I didn't. You comfort
each other.” (P1_S3)

According to students, gamified standardised patient
encounter practices increased their self-confidence.

“I was very excited as | was looking at myself. It
meant I'm not that bad, so it motivated me as if |
could do it.” (P1_S2)

All participants agreed that gamified implementation
increased their motivation, except for one student,
who expressed a contrary opinion due to the high
volume of tasks in a limited timeframe.
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“Having these [game elements] is good for
motivation.” (P2_S1)

“We do a lot of work in a short time; it reduces my
motivation.” (P1_S3)

Most students found the experience entertaining,
while the student who reported decreased motivation
remained neutral on this aspect.

“l had fun.” (P1_S1)
“I was nervous but had fun.” (P2_S2)

Overall, the students’ opinions predominantly
highlighted positive feedback on gamification as an
educational tool.

Discussion

Gamification is becoming increasingly prevalent across
various environments, from professional settings to
daily life. Its positive contributions have made it
particularly popular in higher education. Like other
industries, the pharmacy sector has also embraced
gamification practices (Marcdo et al., 2020). One of the
primary benefits of gamification is its ability to provide
realistic environments through simulations (Arkin
Kocadere & Samur, 2016). However, the number of
gamification studies in pharmacy education remains
notably low, with most of the existing research focusing
on game-based learning cases. This study addressed
this gap by applying a gamification design that
integrated points, badges, and leaderboards into the
learning environment.

This study explored the differences in groups’ views on
game dynamics and the varying effects of game
elements, particularly the leaderboard, on these
dynamics. It also examined the opinions of groups with
different educational levels regarding the elements and
dynamics involved in game design. In particular, the
leaderboard had disparate effects on participants at
associate and undergraduate levels in terms of
ambition and entertainment.

The 3-question survey results revealed significant
differences between groups regarding the gamification
effect, particularly in relation to the leaderboard.
Pharmacy technician students in the leaderboard group
reported higher levels of entertainment and ambition
compared with pharmacy students. These disparate
results echo the conflicting findings in the literature on
leaderboard use. While one study highlighted the
leaderboard’s contribution to competition and
participant encouragement (Wang et al., 2024), others
noted the lack of robust findings on leaderboards
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(Dichev & Dicheva, 2017) and the need to examine the
effects of different game elements on various groups
(Balci et al., 2022). Interestingly, the current literature
lacks studies exploring the reasons behind these
disparities among occupational groups.

While the survey results revealed that gamification did
not yield any statistically significant difference between
groups in terms of motivation, the focus group
discussions provided nuanced insights. Some students
reported that the leaderboard was motivating for those
in the top three positions, but others believed that it
could negatively affect those in lower ranks if all
rankings were displayed. This observation aligns with
other findings (Arkiin Kocadere & Caglar, 2015). While
some students expressed negative opinions about the
leaderboard’s role in increasing competition, most of
them perceived it as encouraging success, aligning with
previous conclusions (Whitman et al., 2019).

The effect of points on self-confidence, as expressed by
students in the qualitative findings, aligns with different
gamification practices in pharmacy education (Hope et
al., 2021). Additionally, students’ suggestions regarding
reward and level elements in the qualitative results are
compatible with the gamification design. In this
context, a specific motivational classification can be
used to increase motivation while using gamification
(Morris et al., 2019).

Social interaction and collaboration were closely
related dynamics of gamification, both of which were
notably emphasised in this focus group’s findings.
Previous research has demonstrated that gamification
can improve social interaction (Sailer & Homner, 2020),
as also observed in pharmacy education gamification
designs focused on technical skills (da Silva Junior et al.,
2022). Similarly, the focus group participants in this
study reported that gamification elements, such as
badges and points, increased interaction during a soft
skill-based education process. Gamification’s potential
to foster collaboration is particularly crucial in the
training of healthcare workers.

All focus group participants reported enjoying
gamification, but the quantitative data revealed that
pharmacy technician students in the leaderboard group
showed higher levels of entertainment than pharmacy
students in the same group. Additionally, pharmacy
technician students in the score-badge group found the
experience more entertaining than those in the
leaderboard group. These findings echo the results of a
previous study showing varying levels of entertainment
among students (Arkiin Kocadere & Caglar, 2015).
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Limitations

This study was constrained by time limitations, with
each student participating in only one standardised
patient encounter session. Research has demonstrated
that gamification interventions lasting one to six
months have much greater effects on motivational
learning outcomes than those lasting two days or less
(Sailer & Homner, 2020). Consequently, it is thought
that extending the study’s duration would have had a
higher impact on motivational learning outcomes.
Moreover, the limited timeframe necessitated that
students undertake and conclude three different tasks
simultaneously within the limited educational term.
Separating these tasks could also have improved
student motivation and engagement.

Another limitation arose from the difference in
enrolment numbers across different programmes,
resulting in uneven participant distribution for each
profession. Furthermore, this study was restricted to
evaluating a limited number of game dynamics,
including only three game elements, while also
determining the opinions of groups with diverse
characteristics. Nevertheless, the number of groups
was limited to ensure an appropriate number of
participants and to maintain statistical validity. In line
with the study’s objective, participants were asked
about their evaluations of only three dynamics. More
comprehensive studies with a larger sample size and a
higher number of dynamics should be conducted to
address these limitations.

Conclusion

In conclusion, this study reveals that the effectiveness
of game elements differs significantly between
pharmacy and pharmacy technician education.
Notably, pharmacy technician students in the
leaderboard group demonstrated higher levels of
enjoyment and ambition compared to pharmacy
students. These findings underscore the importance of
tailoring gamification designs to specific educational
contexts and student groups.

Future research should explore a broader range of
game dynamics and elements across various health
fields, including pharmacy and pharmacy technician
education. This expanded scope will contribute to
developing more effective, context-specific
gamification strategies. Implementing appropriately
designed gamification elements, such as levels, points,
and rewards tailored to pharmaceutical care processes,
would help enhance student engagement, improve
learning outcomes, and foster better interaction

Pharmacy Education 24(1) 572 - 582
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between different professional groups in healthcare
education.

Ethics approval

The Hacettepe University Ethics Commission approved
the research design from ethical review (E-35853172-
300-00002336218). All participants gave informed
consent before taking part.

Conflict of interest

The authors declare no conflict of interest.

Source of funding

The authors did not receive any funding.

Acknowledgements

The authors thank all survey and focus group
participants.

References

Aburahma, M. H., & Mohamed, H. M. (2015). Educational
games as a teaching tool in pharmacy curriculum. American
Journal of Pharmaceutical Education, 79(4), Article 59.
https://doi.org/10.5688/ajpe79459

Ahmed, M., Sherwani, Y., Al-Jibury, O., Najim, M., Rabee, R.,
& Ashraf, M. (2015). Gamification in medical education.
Medical Education Online, 20, 29536.
https://doi.org/10.3402/meo0.v20.29536

Alshammari, E. (2020). Implementing educational game in
pharmacy. International Journal of Pharmacy Quality
Assurance, 11(1), 148-153.
https://doi.org/10.25258/ijpga.11.1.23

Antonaci, A., Klemke, R., & Specht, M. (2019). The effects of
gamification in online learning environments: A systematic
literature review. Informatics, 6(3), 32.
https://doi.org/10.3390/informatics6030032

Arkin Kocadere, S., & Caglar, S. (2015). The design and
implementation of a gamified assessment. Journal of e-
Learning and Knowledge Society, 11(3), 85-99.
https://doi.org/10.20368/1971-8829/1070

579


https://doi.org/10.5688/ajpe79459
https://doi.org/10.3402/meo.v20.29536
https://doi.org/10.25258/ijpqa.11.1.23
https://doi.org/10.3390/informatics6030032
https://doi.org/10.20368/1971-8829/1070

Sozen Sahne et al.

Arkin Kocadere, S., & Samur, Y. (2016). [From game to
gamification]. In Isman A, Odabasi HF, Akkoyunlu B. (Eds.),
Readings on Educational Technologies (pp. 397-415).
Ankara. Turkish.
https://www.researchgate.net/publication/303811339 Oyu
ndan_Oyunlastirmaya

Asiksoy, G. (2018). The effects of the gamified flipped
classroom environment (GFCE) on students’ motivation,
learning achievements and perception in a physics course.
Quality & Quantity, 52(1), 129-145.
https://doi.org/10.1007/s11135-017-0597-1

Bai, S., Hew, K. F., & Huang, B. (2020). Does gamification
improve student learning outcome? Evidence from a meta-
analysis and synthesis of qualitative data in educational
contexts. Educational Research Review, 30, 100322.
https://doi.org/10.1016/j.edurev.2020.100322

Balci, S., Secaur, J. M., & Morris, B. J. (2022). Comparing the
effectiveness of badges and leaderboards on academic
performance and motivation of students in fully versus
partially gamified online physics classes. Education and
Information Technologies, 27(6), 8669-8704.
https://doi.org/10.1007/s10639-022-10983-z

Barclay, S. M., Jeffres, M. N., & Bhakta, R. (2011).
Educational card games to teach pharmacotherapeutics in
an advanced pharmacy practice experience. American
Journal of Pharmaceutical Education, 75(2), Article 33.
https://doi.org/10.5688/ajpe75233

Cain, J., & Piascik, P. (2015). Are serious games a good
strategy for pharmacy education? American Journal of
Pharmaceutical Education, 79(4), Article 47.
https://doi.org/10.5688/ajpe79447

Cain, J., Conway, J. M., DiVall, M. V., Erstad, B. L., Lockman,
P.R., Ressler, J. C., & Nemire, R. E. (2014). Report of the
2013-2014 academic affairs committee. American Journal of
Pharmaceutical Education, 78(10), Article S23.
https://doi.org/10.5688/ajpe7810523

Chavez, B., Gilliam, E. H., Pathak, R., & Volino, L. R. (2012).
Popular game shows as educational tools in the pharmacy
classroom. Currents in Pharmacy Teaching and Learning,

4(2), 146-149. https://doi.org/10.1016/j.cptl.2012.01.001

da Silva Junior, J. N., Castro, G. D. L., Melo Leite Junior, A. J.,
Monteiro, A. J., & Alexandre, F. S. O. (2022). Gamification of
an entire introductory organic chemistry course: A strategy
to enhance the students’ engagement. Journal of Chemical
Education, 99(2), 678—687.
https://doi.org/10.1021/acs.jchemed.1c00766

Dabbous, M., Sakr, F., Safwan, J., Akel, M., Malaeb, D., Rahal,
M., & Kawtharani, A. (2023). Instructional educational games
in pharmacy experiential education: a quasi-experimental
assessment of learning outcomes, students’ engagement
and motivation. BMC Medical Education, 23(1), 753.
https://doi.org/10.1186/s12909-023-04742-y

Dahalan, F., Alias, N., & Shaharom, M. S. N. (2024).
Gamification and game based learning for vocational
education and training: A systematic literature review.
Education and Information Technologies, 29(2), 1279-1317.
https://doi.org/10.1007/s10639-022-11548-w

Pharmacy Education 24(1) 572 - 582

Gamification’s effects on student pharmacists and technicians

Dell, K. A., & Chudow, M. B. (2019). A web-based review
game as a measure of overall course knowledge in
pharmacotherapeutics. Currents in Pharmacy Teaching and
Learning, 11(8), 838-842.
https://doi.org/10.1016/j.cptl.2019.04.012

Dichey, C., & Dicheva, D. (2017). Gamifying education: What
is known, what is believed and what remains uncertain: A
critical review. International Journal of Educational
Technology in Higher Education, 14, Article 9.
https://doi.org/10.1186/s41239-017-0042-5

Draugalis, J. R., & Plaza, C. M. (2009). Best practices for
survey research reports revisited: Implications of target
population, probability sampling, and response rate.
American Journal of Pharmaceutical Education, 73(8), Article
142. https://doi.org/10.5688/aj7308142

Fijacko, N., Gosak, L., Debeljak, N., Skok, P., Stiglic, G., &
Cilar, L. (2020). Gamification in nursing: A literature review.
Obzornik Zdravstvene Nege, 54(2), 133—152.
https://doi.org/10.14528/snr.2020.54.2.2991

Fincham, J. E. (2008). Response rates and responsiveness for
surveys, standards, and the journal. American Journal of
Pharmaceutical Education, 72(2), Article 43.
https://doi.org/10.5688/aj720243

Fogarty, T. L. (2019). A description of gamification in
teaching second language pharmacy technician students.
Pharmacy Education, 19(1), 212-218.
https://pharmacyeducation.fip.org/pharmacyeducation/arti
cle/view/771

Gentry, S. V., Gauthier, A., Ehrstrom, B. L. E., Wortley, D.,
Lilienthal, A., Car, L. T., Dauwels-Okutsu, S., Nikolaou, C. K.,
Zary, N., Campbell, J., & Car, J. (2019). Serious gaming and
gamification education in health professions: A systematic
review. Journal of Medical Internet Research, 21(3), €12994.
https://doi.org/10.2196/12994

Hanus, M. D., & Fox, J. (2015). Assessing the effects of
gamification in the classroom: A longitudinal study on
intrinsic motivation, social comparison, satisfaction, effort,
and academic performance. Computers & Education, 80,
152-161. https://doi.org/10.1016/j.compedu.2014.08.019

Hookham, G., Nesbitt, K., Cooper, J., Croft, H., & Rasiah, R.
(2015). Gamification for Education: Designing a Pharmacy
Education Game. In S. K. Chalup, A. D. Blair, & M. Randall
(Eds.), Artificial Life and Computational Intelligence (pp.
157-165). Springer International Publishing.
https://doi.org/10.1007/978-3-319-14803-8 12

Hope, D. L., Grant, G. D., Rogers, G. D., & King, M. A. (2021).
Programme description: Integration of an extended,
immersive, gamified pharmacy simulation as a capstone
event. Pharmacy Education, 21, 656-669.
https://doi.org/10.46542/pe.2021.211.656669

Hope, D. L., Grant, G. D., Rogers, G. D., & King, M. A. (2023a).
Gamification in pharmacy education: a systematic
quantitative literature review. International Journal of
Pharmacy Practice, 31(1), 15-31.
https://doi.org/10.1093/ijpp/riac099

Hope, D. L., Rogers, G. D., Grant, G. D., & King, M. A.
(2023b). Evaluation of affective learning in a gamified
pharmacy simulation. Focus on Health Professional

580


https://www.researchgate.net/publication/303811339_Oyundan_Oyunlastirmaya
https://www.researchgate.net/publication/303811339_Oyundan_Oyunlastirmaya
https://doi.org/10.1007/s11135-017-0597-1
https://doi.org/10.1016/j.edurev.2020.100322
https://doi.org/10.1007/s10639-022-10983-z
https://doi.org/10.5688/ajpe75233
https://doi.org/10.5688/ajpe79447
https://doi.org/10.5688/ajpe7810S23
https://doi.org/10.1016/j.cptl.2012.01.001
https://doi.org/10.1021/acs.jchemed.1c00766
https://doi.org/10.1186/s12909-023-04742-y
https://doi.org/10.1007/s10639-022-11548-w
https://doi.org/10.1016/j.cptl.2019.04.012
https://doi.org/10.1186/s41239-017-0042-5
https://doi.org/10.5688/aj7308142
https://doi.org/10.14528/snr.2020.54.2.2991
https://doi.org/10.5688/aj720243
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/771
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/771
https://doi.org/10.2196/12994
https://doi.org/10.1016/j.compedu.2014.08.019
https://doi.org/10.1007/978-3-319-14803-8_12
https://doi.org/10.46542/pe.2021.211.656669
https://doi.org/10.1093/ijpp/riac099

Sozen Sahne et al.

Education: A Multi-Professional Journal, 24(1), 24-37.
https://doi.org/10.11157/fohpe.v24i1.572

Huang, B., & Hew, K. F. (2015). Do points, badges and
leaderboard increase learning and activity: A quasi-
experiment on the effects of gamification. In: Ogata, H., et
al. (Eds.), Proceedings of the 23rd International Conference
on Computers in Education (p. 275-280).

Jiménez-Sanchez, C., Gargallo-Aguaron, P., Ldpez-Royo, M.
P., & Alfaro-Gervon, F. (2020). Physiotherapist students’
perceptions in a gamification project. Education and New
Development, 236—-240.
https://doi.org/10.36315/2020end051

Jones, E. P., & Wisniewski, C. S. (2019). Gamification of a
mobile applications lecture in a pharmacy course. Medical
Reference Services Quarterly, 38(4), 339-346.
https://doi.org/10.1080/02763869.2019.1657728

Kyewski, E., & Kramer, N. C. (2018). To gamify or not to
gamify? An experimental field study of the influence of
badges on motivation, activity, and performance in an online
learning course. Computers & Education, 118, 25-37.
https://doi.org/10.1016/j.compedu.2017.11.006

Lam, J. T., Gutierrez, M. A., Goad, J. A., Odessky, L., & Bock, J.
(2019). Use of virtual games for interactive learning in a
pharmacy curriculum. Currents in Pharmacy Teaching and
Learning, 11(1), 51-57.
https://doi.org/10.1016/j.cptl.2018.09.012

Lee, C. Y., White, P. J., & Malone, D. T. (2018). Online
educational games improve the learning of cardiac
pharmacology in undergraduate pharmacy teaching.
Pharmacy Education, 18, 298-302.
https://pharmacyeducation.fip.org/pharmacyeducation/arti
cle/view/634/659

Leitdo, R., Maguire, M., Turner, S., & Guimarades, L. (2022). A
systematic evaluation of game elements effects on students’
motivation. Education and Information Technologies, 27,
1081-1103. https://doi.org/10.1007/s10639-021-10651-8

Marcéo, R. P., Pestana, G., & Sousa, M. J. (2020). Knowledge
management and gamification in Pharma: An approach in
pandemic times to develop product quality reviews.
Electronic Journal of Knowledge Management, 18(3), 255—
268. https://doi.org/10.34190/EJKM.18.03.005

Mekler, E. D., Brihlmann, F., Tuch, A. N., & Opwis, K. (2017).
Towards understanding the effects of individual gamification
elements on intrinsic motivation and performance.
Computers in Human Behavior, 71, 525-534.
https://doi.org/10.1016/j.chb.2015.08.048

Mese, C., & Dursun, 0. 0. (2018). Influence of gamification
elements on emotion, interest and online participation.
Education and Science, 43(196), 67-95.
https://doi.org/10.15390/EB.2018.7726

Morris, B. J., Dragovich, C., Todaro, R., Balci, S., & Dalton, E.
(2019). Comparing badges and learning goals in low-and
high-stakes learning contexts. Journal of Computing in
Higher Education, 31(3), 573—603.
https://doi.org/10.1007/s12528-019-09228-9

Oliver, C. H., Hurd, P. D., Beavers, M., Gibbs, E., Goeckner,
B., & Miller, K. (1995). Experiential learning about the

Pharmacy Education 24(1) 572 - 582

Gamification’s effects on student pharmacists and technicians

elderly: The geriatric medication game. American Journal of
Pharmaceutical Education, 59(2), 155-157.

Patel, J. (2008). Using game format in small group classes for
pharmacotherapeutics case studies. American Journal of
Pharmaceutical Education, 72(1), Article 21.
https://doi.org/10.5688/aj720121

Roche, V. F., Alsharif, N. Z., & Ogunbadeniyi, A. M. (2004).
Reinforcing the relevance of chemistry to the practice of
pharmacy through the Who Wants to Be a Med Chem
Millionaire? learning game. American Journal of
Pharmaceutical Education, 68(5), Article 116.
https://doi.org/10.5688/aj6805116

Rose, T. M. (2011). A board game to assist pharmacy
students in learning metabolic pathways. American Journal
of Pharmaceutical Education, 75(9), Article 183.
https://doi.org/10.5688/ajpe759183

Sailer, M., & Homner, L. (2020). The gamification of learning:
A meta-analysis. Educational Psychology Review, 32, 77-112.
https://doi.org/10.1007/s10648-019-09498-w

Sando, K. R, Elliott, J., Stanton, M. L., & Doty, R. (2013). An
educational tool for teaching medication history taking to
pharmacy students. American Journal of Pharmaceutical
Education, 77(5), Article 105.
https://doi.org/10.5688/ajpe775105

Sera, L., & Wheeler, E. (2017). Game on: The gamification of
the pharmacy classroom. Currents in Pharmacy Teaching
and Learning, 9(1), 155-159.
https://doi.org/10.1016/j.cptl.2016.08.046

Shah, S., Lynch, L. M., & Macias-Moriarity, L. Z. (2010).
Crossword puzzles as a tool to enhance learning about anti-
ulcer agents. American Journal of Pharmaceutical Education,
74(7), Article 117. https://doi.org/10.5688/aj7407117

Shawagfeh, M. S. (2015). Gamification as a learning method
in pharmacy education. Journal of Pharmaceutical Care &
Health Systems, 10(2), 4. https://doi.org/10.4172/2376-
0419.52-004

Subhash, S., & Cudney, E. A. (2018). Gamified learning in
higher education: A systematic review of the literature.
Computers in Human Behavior, 87, 192-206.
https://doi.org/10.1016/j.chb.2018.05.028

Tong, A., Sainsbury, P., & Craig, J. (2017). Consolidated
criteria for reporting qualitative research (COREQ): A 32-
item checklist for interviews and focus groups. International
Journal of Qualitative Health Care, 19, 349e357.
https://doi.org/10.1093/intghc/mzm042

Truong, V. T., Moles, R. J., Schneider, C. R., & Stehlik, P.
(2019). Pilot evaluation of an electronic game developed to
teach medication history taking to pharmacy students.
Pharmacy Education, 19(1), 126-132.
https://pharmacyeducation.fip.org/pharmacyeducation/arti
cle/view/622/729

Wang, Y. F., Hsu, Y. F., Fang, K. T., & Kuo, L. T. (2024).
Gamification in medical education: identifying and
prioritizing key elements through Delphi method. Medical
Education Online, 29(1), 2302231.
https://doi.org/10.1080/10872981.2024.2302231

581


https://doi.org/10.11157/fohpe.v24i1.572
https://doi.org/10.36315/2020end051
https://doi.org/10.1080/02763869.2019.1657728
https://doi.org/10.1016/j.compedu.2017.11.006
https://doi.org/10.1016/j.cptl.2018.09.012
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/634/659
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/634/659
https://doi.org/10.1007/s10639-021-10651-8
https://doi.org/10.34190/EJKM.18.03.005
https://doi.org/10.1016/j.chb.2015.08.048
https://doi.org/10.15390/EB.2018.7726
https://doi.org/10.1007/s12528-019-09228-9
https://doi.org/10.5688/aj720121
https://doi.org/10.5688/aj6805116
https://doi.org/10.5688/ajpe759183
https://doi.org/10.1007/s10648-019-09498-w
https://doi.org/10.5688/ajpe775105
https://doi.org/10.1016/j.cptl.2016.08.046
https://doi.org/10.5688/aj7407117
https://doi.org/10.4172/2376-0419.S2-004
https://doi.org/10.4172/2376-0419.S2-004
https://doi.org/10.1016/j.chb.2018.05.028
https://doi.org/10.1093/intqhc/mzm042
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/622/729
https://pharmacyeducation.fip.org/pharmacyeducation/article/view/622/729
https://doi.org/10.1080/10872981.2024.2302231

Sozen Sahne et al. Gamification’s effects on student pharmacists and technicians

Whitman, A. C., Tanzer, K., & Nemec II, E. C. (2019).
Gamifying the memorization of brand/generic drug names.
Currents in Pharmacy Teaching and Learning, 11(3), 287—-
291. https://doi.org/10.1016/j.cptl.2018.12.014

Yap, K. Y. L., Tan,S. . B. H,, Yap, K. Z., & Yap, J. Y. G. (2020).
Students’ perceptions of an in-house developed pharmacy
serious game for professional skills training. BMJ Simulation
& Technology Enhanced Learning, 6(5), 293-296.
https://doi.org/10.1136/bmjstel-2019-000547

Pharmacy Education 24(1) 572 - 582 582


https://doi.org/10.1016/j.cptl.2018.12.014
https://doi.org/10.1136/bmjstel-2019-000547

	Introduction
	Abstract
	Methods
	Design
	Participants and gamification design
	Data collection tools and data analysis

	Results
	Results from three-question survey
	Themes and codes from the focus group interview

	Discussion
	Limitations

	Conclusion
	Ethics approval
	Conflict of interest
	Source of funding
	Acknowledgements
	References

