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Abstract

Background: The use of gamification in higher education context has become popular in recent years with one
aim of enhancing learning motivation, yet, it is unknown how physiotherapy students perceive gamified education
experience. Using gamification together with multi-media patient case studies, this study explored whether and
how gamified education motivated physiotherapy students’ learning. It also investigated how other factors such as
class design and mechanics affected gamified experience.

Method: Six case studies in the subject Neurological Physiotherapy were transformed from paper-based cases to
multi-media cases built by iSpring suite 8.1. Simulated, real or animated clients were used. Gamification mechanics
such as leaderboards, scoring and prioritisation were embedded in the case studies. These gamified case studies were
used in classes with Year-3 students enrolled in this subject. After taking these classes, 10 students participated in two

education is provided based on the results of this study.

focus groups and 32 students responded to a survey to share their experiences and perceptions on this pedagogy.

Results: Results showed that students perceived gamified education as motivating since this satisfied their
competence and social needs and enhanced their self-efficacy. In addition, authentic patient videos, class activities that
allowed conflict resolution and reflection, and the use of leaderboards were enablers in this gamified experience.

Conclusion: Future gamified education in physiotherapy can provide authentic experience through class designs and
gamification mechanics to foster learning motivation. A suggested mapping of gamified lessons for physiotherapy
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Background

Learning is an inherently human activity that involves many
complex active and interactive processes. Motivation appears
to be a key driver to both initial and ongoing learning, as well
as improved learning outcomes [1-4]. Gamification, or the
use of game elements in non-game contexts [5], promotes
achievement, challenge, goal, competition and collaboration
to learning [6], which in turn motivates learners [7]. Gamifi-
cation is thought to enhance motivation and engagement
through three levels of processes: cognitive, psychological/
emotional and social [8, 9]. At the cognitive level, learners
experience processes such as problem-solving and
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decision-making [10]. At the psychological/emotional level,
learners’ positive emotions (e.g. feeling competent) with cer-
tain experiences would wire into their memories to enhance
further learning of similar experiences [11, 12]. At the social
level, interactions with other learners facilitate knowledge
constructions [13]. Gamified education should be structured
to promote these processes.

To promote the aforementioned processes, better concep-
tualisations of gamification are needed. Gamification me-
chanics are often classified by reward or process-tracking
types; namely leaderboards, badges, points (or scores),
feedback and prizes [7, 9]. Some educational gamification
systems use one type of mechanics while others use a
mix-and-match approach. Pedersen and Poulsen [9] found
that feedback and points showed an increase in positive out-
comes in terms of learning motivations, while other
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mechanics warrant further investigations. In addition, it is
important to differentiate between game-based learning,
gamification and serious game. Game-based learning is the
use of games (digital or non-digital) as learning tools [14],
while gamification does not necessarily include a game but
embed game elements (such as competitions) in learning
tasks [5]. The term serious game is sometimes used inter-
changeably with game-based learning as it applies to any
game with a purpose other than pleasure; here learning fits
into this rationale [8, 15, 16]. The focus of this study is on
gamification rather than game-based learning and serious
game.

Gamification has been applied across different disciplines
in higher education, such as computer science, mathemat-
ics, language and health education [17-19]. Currently, there
is a lack of literature describing or studying gamification in
physiotherapy education. In a recent systematic review on
gamification in health care education by Wang, DeMaria
[20], only two out of 48 reviewed studies included physio-
therapy students as participants. This paucity warrants in-
vestigation in the use of gamification in physiotherapy
education given its reported benefits on learning.

In the institution where this study was held, a significant
portion of physiotherapy class time is dedicated to
case-based learning. Case-based learning is a pedagogy
where students integrate and implement knowledge learnt
from basic science courses to an authentic patient care sce-
nario [21]. The use of paper- or text-based cases followed
by class discussion is a common practice in this study con-
text. While providing real life patient information, teachers’
experiences attested that this common method may not
provide students with the full picture of a patient’s problem
because it is difficult for students to visualise and conceptu-
alise clinical problems. Moreover, paper-based information
appears dull and is difficult to motivate students. Using
multimedia virtual patient cases combined with gamifica-
tion can potentially overcome these disadvantages by em-
bedding fun and interest in learning.

In relation to the above identified research gap and
current pedagogical drawbacks, this paper contributes to
the knowledge of gamification in physiotherapy education
in several ways. First, a description of designing and
implementing virtual patient case studies with gamifica-
tion is provided. Second, physiotherapy students’ percep-
tions on gamified education experience as a motivational
tool is explored. The implication is to provide a suggested
mapping of gamified classes/experience used in physio-
therapy education to promote motivation in learning.

Gamification in higher education

Gamification has been gaining popularity in different fields
including education [9, 17]. Various higher education disci-
plines reported using gamification in their curriculum,
courses or a portion of the courses. Among all, computer
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science and information technology disciplines frequently
use gamified education [17]. This is not surprising as gami-
fication is mostly related to or perhaps easier to apply
through computer games. Nonetheless, other disciplines
using gamification include mathematics, communication/
multimedia, medicine/biology/psychology, languages and
other miscellaneous course [17-19].

The use of gamification in higher education is commonly
found to improve motivation/self-efficacy [12] and students’
knowledge or performance [19, 22]. In fact, learner motiv-
ation is likely to be the primary reason for employment of
gamification, as motivation is thought to be directly related
to engagement and performance [23]. Claims of increased
motivation and engagement through gamification have been
criticised for their poor measurement [17]. The criticism is
supported by Sailer, Hense [24] and this prompted them to
conduct a study to map gamification elements/mechanics
with various types of psychological needs behind motivation
in a gamified environment. Although the participants of this
study were not students in higher education, results shed
lights on the inadequacy of mechanisms behind how gami-
fied education motivated learners, as well as the importance
of matching game mechanisms to the context.

With gamification being a new and novel concept in
higher education, there is a need to understand the de-
sign, implementation, effect and mechanism of gamified
education. Dichev and Dicheva [17] conducted a com-
prehensive review on the current status of gamification
literature pertaining to higher education context. They
found that literature on this topic were very diverse with
regards to disciplines, gamification designs, goals, out-
come measures and theories involved. This conclusion
was somewhat concurred by Pedersen and Poulsen [9]
where some gamification mechanics were found to have
more positive effects than others; yet multiple questions
related to how to frame gamification activities for opti-
mal outcomes remained unanswered. Optimal design
appears to be context-based and there may be a differ-
ence in terms of motivation between individual and
group activities. In addition, studies on how gamification
motivate learners are lacking [25]. With the diversity on
possible theoretical frameworks underpinning gamifica-
tion, some researchers even proposed gamification as a
separate learning theory [26].

To conclude, although published studies on gamifica-
tion within higher education appear adequate, and gami-
fication appears to have the potential to positively affect
learning in certain disciplines, better conceptualisations
mapping between designs and mechanisms require fur-
ther exploration.

Gamification in health care education
Health care education is one discipline where gamification
is applied within higher education; although, published
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literature is not as abundant as compared to other disci-
plines. In particular, literature on the use of gamification in
holistic patient management (especially physiotherapy) is
sparse. A rare example of this is by Johnsen, Fossum [27]
that investigated the use of gamification to teach nursing
students holistic clinical reasoning and decision-making
skills. Study participants perceived the experience as clinic-
ally relevant and found this induced a level of realism to
their learning. Gamification has also been found to improve
engagement by embedding leaderboards and tournament
prizes in medical simulated education [28], as well as im-
prove knowledge and learners’ satisfaction in occupational
therapy students [29].

Synthesizing results from limited literature in health care
education, the current use of gamification in this discipline
is quite heterogeneous. Some focus on a particular skill or
knowledge content while some focus on a holistic case
management. While others embed gamification concepts in
a computer game; however, gamification mechanics were
insufficiently described. Furthermore, some published
works only described the design and implementation of
games and gamification [16, 30] without any evaluative
findings. Looking at this information, this current study at-
tempts to address some of the gaps by including a larger
sample size (100 students in gamified classes) and a holistic
case management with gamification embedded. In addition,
it provides a detailed description on gamification design
and implementation, a preliminary evaluation on students’
perceptions of gamified experience, as well as a suggested
mapping of design for future use.

Motivation in gamified learning

As Sailer, Hense [24] stated, the main goal of using
gamification in education is to motivate learners. Specif-
ically, the essence of using games or gamification lies in
promoting intrinsic motivation [31]. Intrinsic motivation
in learning is defined as learning for pleasure and satis-
faction as compared to for grades (extrinsic) [32]. It is
intrinsic motivation that educators and researchers are
interested in promoting because it drives behavioural
change [33].

Gamification appears to promote intrinsic motivation
through satisfying human’s psychological/emotional
needs. Gamification helps to satisfy “competence need”
by using badges, leaderboard and performance graphs in
gamification [24]. Zarzycka-Piskorz [31] also found it is
the winning or getting a reward that motivates learners.
Furthermore, “social need” is met by using meaningful
tasks/stories and teammates in gamification [24]. This
point is concurred by Cheong, Filippou [11] that social
element and feedback in gamification are possible motiv-
ating factors for students.

Another emotional need is self-efficacy, as it positively re-
lates to motivation of learning and academic performance
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[34]. Self-efficacy is the belief of one’s ability to succeed in a
task [35]. If a learner believes in his/her own ability to
understand or master a task, he/she is likely to be more
motivated in learning [34]. In gamification in higher educa-
tion, this phenomenon is proven to be true by both Ban-
field and Wilkerson [12] and Harrold [10] where improved
self-efficacy can change students’ learning habits. In
addition, Feng, Jonathan Ye [36] reported that self-efficacy
(together with self-presentation and playfulness) can facili-
tate participations in gamification.

Richter, Raban [37] found that gamification enhance
self-efficacy through performance attainment, verbal
persuasion, observation of other players and social influ-
ence. Successful performance, immediate feedback on
performance, seeing similar performance of others and
earning (social) reputation or recognition are all factors
in gamification that could enhance self-efficacy [37].

As such, when designing and implementing gamified
education, it is then important to consider the tasks or
activities that can promote intrinsic motivation through
addressing the various needs as described above.

Aims of this study

The main goal of this mixed method study was to explore
how physiotherapy students perceived gamified learning
experience, especially in the area of motivation. Gamifica-
tion is considered a multimedia pedagogy; however, the
aim of this study was to map students’ experience for fur-
ther study and therefore exploring how multimedia gami-
fication helped with learning was not the goal. As such,
the research questions for this study were:

RQMWhat are physiotherapy students’ perceptions on
their gamified education experience?
a. Was it motivating?
b. In what way did this experience motivate their

learning?

RQ2XWhat are the specific elements (e.g. gamification
mechanics, case study videos, class activities) in
gamified classes that influence their learning

experience?
a. In what way did these elements motivate their
learning?

Methodology & Methods

Study context and procedures

The project of including gamified virtual case studies
was conducted within the course Neurological Physio-
therapy II during the second semester of an academic
year at a university in Hong Kong. This is a compulsory
course in the Year-3 Bachelor of Science (Hons) in
Physiotherapy curriculum. As described in the Back-
ground, the course includes lectures, tutorials and prac-
tical sessions as delivery modes and various pedagogies
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have been employed, such as didactic, hands-on and
case-based learning. It is worth noting that not all course
components were gamified; only six tutorials taught by
the author were used for this project. In addition to add-
ing gamification, three out of the six tutorial classes were
switched from using a paper-based case study format to
including virtual patient videos. The three virtual patient
cases employed different “types” of patients — simulated,
animated and real. The simulated patient case used ac-
tors to play the patient role, while the animated case
used graphical animation in the case video. The real pa-
tient case, as the name implied, was filmed with a pa-
tient with real neurological condition. In addition, two
out of the three paper-based classes were not using a pa-
tient case format and class activities involved searching
and presenting factual disease information.

The gamification building team

The project team consisted of an expert on game-based
learning from School of Design, an expert on instruc-
tional design from Educational Development Center and
two Physiotherapy content experts (including the au-
thor) from the course teaching team within the univer-
sity. A project assistant who was a student in the
Multimedia Design bachelor programme was hired to
provide design ideas and to build the cases/gamification
mechanics. This project was funded by the Advisory
Committee on eLearning Learning and Teaching Devel-
opment Grant 2015-2017 at the university. Planning,
design and building of the three gamified virtual patient
case studies with input from all parties occurred be-
tween July and December prior to the implementation
semester. The cases were built mainly using iSpring
Suite 8.1 and housed on the Blackboard course site. A
prototype was developed and feedback were collected
from ten Year-4 students who had taken the course in
the previous year. Further case modifications were done
based on the feedback from the project team and upper
year students. Figure 1 shows the title pages of the three
iSpring cases.

Gamification processes and learning aims

The six gamified tutorial sessions happened between Febru-
ary and March of an academic year. The cohort (r=100)
were divided into four tutorial groups where the same set
of learning activities (e.g. case discussions, quizzes, treat-
ment demonstrations) were repeated. Each tutorial session
was 2-h long. During the first gamified session, the author
asked each tutorial group to form four teams and to remain
in those teams throughout the gamified classes.

Although each session has its own set of learning objec-
tives depending on the disease covered in that session, the
overall learning objectives of case studies focus on students’
ability to explain or justify physiotherapy assessment and
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treatment choices, an authentic case management experi-
ence for students. A combination of activities was embed-
ded in the six classes in order to reach these objectives, e.g.
quizzes using built-in iSpring functions and other online
websites such as Kahoot, prioritisations using the drag and
drop function, hotspots, discussions, presentations and
demonstrations. Figure 2 shows examples of activities em-
bedded in the case study of “Traumatic Brain Injury”.

At the end of each gamified class, the instructor gave a
score for each team based on their interaction and partici-
pation. The team that demonstrated the most active and
fruitful discussion and peer interaction would get the high-
est score. Each tutorial group also voted for the “Best Team
of The Day” according to team performance and this team
earned an extra 50 points. A scoreboard/leaderboard (see
Fig. 3) was posted online so students could keep track of
their progress. At the end of the six gamified classes, the
team with the highest score in each tutorial group was
awarded a “goodie bag” (consisted of stationaries). As a way
to motivate students to participate, students were told they
needed to achieve an accumulated 3600 points in order to
unlock a case study video to help them with examination
preparation. The case study was in fact available to all stu-
dents after the end of these gamified classes. In brief, this
project employed leaderboards, prizes, achievements and
progress tracking as gamification mechanics with a goal to
spark competition and motivation [7].

Participants and methodological tools

The study’s participants included all Year-3 physiotherapy
students (7 = 100) who were enrolled in the course. After
the completion of all gamified classes, all students were
invited to voluntarily and anonymously complete an on-
line post-experience survey. In addition, twelve students
were purposefully invited by email to join one of the two
focus groups conducted one week after the last gamified
class was over. These twelve students were recruited from
all four tutorial groups and from different teams in order
to get a better and more equivalent representation of ex-
periences. Also, they were observed to be willing to share
their thoughts and ideas in class and thus believed to have
a unique contribution in this study [38]. The participants’
information and consent form were attached to the invita-
tion email and students were free to join or opt out of the
interview. Although the researcher in this study was also
the teacher of the gamified classes, students were reas-
sured that their participation in the focus group would
not affect their academic results. In total, seven male and
three female students volunteered to join.

Focus groups allow participants with a similar back-
ground to interact and share opinions on the topic of
interest [39]. Through this interaction, rich information
and meaning of experience and perception are available
[40]. Since the aim of this study was to explore students’
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Fig. 1 Title pages of the three gamified virtual patient cases

J

in-depth perceptions and meanings of this gamified edu-
cation experience, focus group is deemed appropriate.
On the other hand, surveys allow more students to pro-
vide their views on this gamified education experience
[41]. Survey data is more concrete, easy to analyse and
can supplement the results gathered from focus groups
[41]. This triangulation of data allows for a broader rep-
resentation and understanding of students’ experience.

Data Collection & Analysis

The two focus groups were conducted in Cantonese by
the author, each lasted for about one hour and was
audio-recorded. An interview guide with questions
(see Appendix 1) was developed to help the facilitator and
participants to stay focused during the discussion, but
allow for follow-up questions as needed. All audio record-
ings were translated and transcribed into English first by
the project assistant and cross-checked by the author. The
author undertook thematic analysis based on the five steps
suggested by Giorgi [40]: (1) collection of verbal data
(by focus groups) (2), reading of data (English) (3),

dividing of data into parts (meaning units) (4), organisa-
tion and expression of raw data into disciplinary language
(coding that fits into our discipline) and (5) summary of
data to communicate with scholarly community (themes).

The post-experience survey consisted of 12 items and
was used to gather general perception and satisfaction
on the virtual patient cases (see Table 1 for survey
items). The question items were developed based on the
research questions of this study and the author’s know-
ledge of satisfaction survey. Participants rated their level
of agreement on a 5-point Likert Scale in each item,
where 1 =strongly disagree and 5 = strongly agree. The
combined percentage of “agree” and “strongly agree” is
reported and is considered as positive results.

Results and Discussion

After several invitations and reminder emails, 32% (n = 32)
of the class completed the post-experience survey. Overall,
96.875% of respondents agreed or strongly agreed that they
enjoyed the virtual patient case study experience and
93.75% of them agreed or strongly agreed that the use of

Quastion 1.0/ 4 Question20f 4
Match the patient's problems. " t
marker to change its position.
Low [-Select- | Migh |- Select- -
Low | -Select- = High - Select- «
Low [ -Select | Normal | - Select- «
Low | -Select- = | Normal | - Select - ~

and drop for prioritisation

Point at the patient's problems area(s) on the body. Drag a hotspot

Fig. 2 Examples of gamified activities embedded in the “Traumatic Brain Injury” case study. Activities from left to right: Matching, hotspot, drag

~N

Prioritize the following questions with drag and drop

What are the assessment priorities for day 12
B —
2 Vaalsigns

3. Skin condition

4 Chest condition

S Cognition/arousal
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p
DATE 1712 2212 2412 8/3 1013 29/3
Group Number Group Name MND MS/GBS Case Study 1-TBI Aizheimer's & Dementia Case Study 2 Clinical reasoning
1 AAAA 110 150 160 210 200 190 1020
2 BBBB 70 220 180 160 250 190 1070
3 ccee 80 170 240 160 200 180 1030
4 DDDD 50 150 160 160 200 230 950
Max score 160 200 200 160 200 200
Best of the day AAAA BBBB cece AAAA BBBB
Total Score: 4070
Ratings:
Superior = 40
Very good = 30
Satisfactory = 20
Needs improvement = 10
= T AT Ty e
Initiative -~ Askedquestions? Clarify doubts? Summarize discussions?
R - Reflects knowled hensive and applicati
Discussion -~ Withpeers and can reflect analysis, synthesis and evaluation of findings?
Team i ion(if applicable) - C i and feedback to other teams?
Fig. 3 Score/Leaderboard (with team name modified to AAAA, BBBB, CCCC and DDDD). Each team may get a score between 40 and 200 per
session depending on the rating scale on the left hand-side of the figure. The last column shows the final score of that team after six sessions.
The score clock shows the accumulated total scores of all teams

gamification in class is useful. Table 1 shows the details of
survey result.

The focus group discussions revealed two major
themes related to the research questions: (1) Gamifica-
tion experience enhances learners’ motivation and (2)
Gamification experience depends on game mechanics
and case study designs. They are discussed below to-
gether with relevant results from the survey.

Gamification experience enhances learners’ motivation

Over 90% of survey respondents agreed or strongly agreed
that the gamified classes were motivating. Nearly 94% of re-
spondents thought the activities were interactive and

Table 1 Post-experience survey items and results

engaging. Qualitative data revealed that students generally
described the gamified classes as entertaining, playful,
pleasant, authentic and as an encounter that can potentially
change their thinking process. These general feelings are
overall in line with previous research findings from other
health education disciplines where participants perceived
“fun and pleasant” [42], “realistic” [27] and “practice-chan-
ging” [42] experiences with their gamified education.

Sense of happiness and success is attributed as a po-
tential motivator behind gamified classes:

“I think the classes were playful; everyone was
involved” (Gp1S3)

Survey Items

% of agreed and strongly agreed

1. The instructions for the online virtual patient cases are clear.

2. The case content is helpful to achieve the learning objectives.

3. The questions/activities are useful for assessing my level of understanding of the case content.

4. The difficulty level of the questions/activities is appropriate.
5. The length of the cases is appropriate.

6. | have good understandings of the content after the cases.

7. The online virtual patient cases are useful for enhancing my motivation.

8. The questions/activities in the cases are engaging and interactive.

9. The use of gamification (e.g. narration storytelling, decision making for virtual patient) is useful.

10. The use of multimedia (e.g. teaching videos, animation, pictures) in the online cases is effective.

11. The feedback from the questions/activities are clear.

12. Overall, | enjoyed the online virtual patient cases.

93.75%
93.75%
93.75%
90.625%
93.75%
84.5%
90.625%
93.75%
93.75%
90.625%
84.375%
96.875%
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“I think we were happy...” (Gp154)

“I felt a sense of success” (Gp1S3) and concurred by
Gp1S4 that “yes, it was a very high sense of success”

Sense of happiness and success can be viewed as a form
of “social need” and “competence need” respectively, as
described by Sailer and colleagues [24]. It is reasonable to
believe that these two emotional needs underpinned mo-
tivation behind our gamified education. In addition, “being
recognised” in gamified classes was mentioned by our stu-
dents and it can be a form of self-efficacy described by
Banfield and Wilkerson [12]. Specifically to our context,
this form of self-efficacy came about because of a lack of
acknowledgement in usual classes:

“How many times do we (students) get recognition in
class? Very few.....The score is a form a praise....at
least we praise ourselves.” (Gp1S2).

Similar to Banfield and Wilkerson [12], our gamified
case study classes offered students a continuous learning
process where students had to form and reform their
ideas based on authentic patient scenarios and active
discussions among themselves. This process was
grounded by students’ experience (playful, success and
recognition) of enhanced motivation and active engage-
ment. All in all, this learning process allowed our stu-
dents to experience the potential of thought process and
knowledge change through enhanced motivation:

“I can be better prepared and know my deficits in
clinical reasoning...the entire process is different...I
can think of the entire situation and the process...”
(Gp2SB)

Gamification experience depends on game and design
mechanics

Over 90% of students thought the use of multimedia
gamification classes was effective; however, this experience
depended upon class and game designs, such as video de-
signs, class activities and gamification mechanics.

Video designs
When comparing to text-based case studies, students
generally praised virtual video case studies (using real
person) as more vivid, remarkable, and useful to en-
hance their observational skills, as illustrated in the ex-
tracts below:

“...with only paper-based cases, we don’t understand
the problem...we cannot visualize the presentation.”
(Gp2SE)
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“...it is important for clinical reasoning...if I can’t
observe I don’t know what to treat...” (Gp1S2)

With regards to the types of virtual patient, students
unanimously preferred videos with either real patient ac-
tors or real patients, as compared to animated patients
because of its questionable authenticity. This finding is
in contrast to other studies that have reported beneficial
learning effects using virtual 3D animations (e.g. Second
Life) [43, 44]. The difference may be due to the 3D and
interactive nature of Second Life, which was not present
in our animated patients.

Class activities

Learning activities embedded in gamified classes influ-
ence how students perceive their gamification experi-
ences. Peer teaching in the form of presenting factual
information appeared to be less-received by students,
but students appreciated observing demonstration of
treatment skills and ideas:

“During presentation, I don’t know if they are
presenting the right or wrong information...this is the
most important thing.” (Gp154)

“...it is good that some students think from a different
angle...I'm surprised to see their demonstrated
methods, and realized their ways are better than
mine.” (Gp2SB)

Previous studies suggested that the effect of peer teaching
is questionable and one reason being the accuracy of peer
assessment and feedback [45]. Although small classes are
generally preferred in peer teaching [46], the type should be
carefully selected. Listening to presentation is perceived as
a boring, one-way activity while observing and commenting
on treatment skills/ideas gives students opportunities to
interact and transact between people and environment. In
addition to the preferred format of peer teaching, the in-
structor’s role is influential. In this study, the role centred
around instruction, guidance and feedback:

“Before watching the videos, perhaps state what we
need to do, e.g. assessment or treatment...” (Gp2SA)

“If you give us a bit more guidance...you can explain a
bit more how we can think from different angles and
perspectives...” (Gp2SB)

“Many questions (in the cases) were not explained
and there was no follow-up” (Gp2SD)

With regards to feedback, explicit guidance and ex-
pectation from the instructor are perceived as effective
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in the eyes of students [47]. This is similar to what our
students had suggested and revealed from the
post-experience survey, in which only 84.375% agreed or
strongly agreed that feedback embedded in the case
studies was clear. Feedback on performance and pro-
gress would have enhanced self-efficacy in our students
as feedback serves to position students towards their
goals in gamified education [37]. Thus, peers’ and in-
structors’ interactions should be precisely mapped in
order to facilitate or motivate students.

There is a paucity of literature on best practice in gami-
fied classroom design. Baldeon, Rodriguez [48] suggested
a learner-centred design framework for gamified educa-
tion, where the learners and the context need to be under-
stood, and activities should follow a fun-activity-loop.
Activities should be based on the specific learning style(s)
of learners. The actualisation of this framework in class
warrants further development and research.

Gamification mechanics

Leaderboards, scores, prizes and teammates were me-
chanics used in our gamified classes. Students found
leaderboards the most motivating mechanic; though, the
effects of leaderboards could be further enhanced by in-
creasing its visibility:

“I realised our tutorial group has the highest score
among all...I think we are smart...I will work even
harder to stay being the best.” (Gp1S2)

“If it is more visible, for example, on blackboard
rather than a separate link, it will be better...it can
create more noise.” (Gp1S3)

Leaderboards give a sense of achievement (or lack of
achievement) which in turn motivates participants to
work harder in order to reach a certain level of accom-
plishment. Pedersen and Poulsen [9] and Sailer, Hense
[24] concluded similarly in their studies that leader-
boards improve motivation and academic performance.
This is likely related to what Sailer, Hense [24] described
as “competence need” underlying enhanced motivation
in gamified education. In addition, leaderboards give stu-
dents a visualisation of their performances. Students can
observe their own performance and also others. This
visualisation provides students with a form of judgement
and in turn promotes self-efficacy [37].

Despite the positive effect of leaderboards demonstrated in
this research, their use is not without critique. Mekler, Bruhl-
mann [49] stated that although leaderboards, points and
levels improve performance, they seem to have no effects on
intrinsic motivation. Hanus and Fox [50] even reported
harmful effects on intrinsic motivation of various gamifica-
tion elements in their longitudinal study. Nonetheless, the
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use of leaderboards seems to align with goal-setting theory
where learners consistently set their learning goals at high
end and this is perceived as a way to enhance intrinsic mo-
tivation [51].

Interestingly, our students expressed that scores
earned in gamified classes did not motivate them to
learn, unless scores were included in the final course
grade. This is in contrast to the findings reviewed by Pe-
dersen and Poulsen [9]. In fact, this is also controversial
to how our students appreciated the use of Kahoot (a
free game-based learning platform) in gamified classes,
where they scored based on their speed and accuracy of
responses to questions asked. Students expressed that
Kahoot was a good tool for checking knowledge and
stimulating participation and that was why they enjoyed
it. Perhaps it is the process of playing Kahoot rather than
the score (outcome) that motivated students, through
recognising mastery of knowledge [37].

Prizes were sparsely mentioned in the focus group dis-
cussions; hence, it is difficult to understand how this
mechanic is perceived. On the other hand, team dynam-
ics were repeatedly mentioned, yet feelings towards
working in teams were mixed. The reason behind, as
expressed by this student, could be:

“most of my teammates are not this type of students
(learn by themselves)...it’s a bit difficult...the person
who participated in Kahoot is the only one (within a
team) who will prepare for class...” (Gp2SE)

This point is well supported in the literature. Sailer,
Hense [24] stated that teammates influence social-related
experience in gamified education. Pedersen and Poulsen
[9] also stated that positive group dynamic, namely en-
gagement and interaction among themselves, is critical to
the applicability and success within gamification. It is
therefore not surprising to find mixed perceptions on how
our students perceive their team experience, when not
everyone is interactive and active.

Study implications

Synthesising results from this study, several implications
could be suggested for physiotherapy education. First, the
opportunities of gamification depend upon authenticity of
students’ experiences. Using real patient videos and learn-
ing activities (prioritisations, discussions and demonstra-
tions) that mimic a real patient management process
(forming and reforming ideas) in clinical settings can be
one way to enhance authenticity. However, it doesn’t end
here. Adding carefully considered class activities and
gamification mechanics can be crucial to the success of
promoting intrinsic motivation in an authentic learning
process. Specifically, mechanics that induce senses of hap-
piness, success and self-efficacy are perceived as important
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in our context. Leaderboards can enhance self-efficacy
and sense of success, while feedback from instructors and
reflections on own ideas (especially in controversial situa-
tions) can satisfy the social and cognitive needs of learning
process. It implies that the design of gamified classes need
to be carefully mapped to address the needs for promoting
intrinsic motivation. Figure 4 shows a suggestion of this
mapping that can be adopted in future physiotherapy edu-
cation where the focus is on patient management process.

Study limitations

The goal of this study was to explore physiotherapy stu-
dents’ perception on gamified learning experience, in
order to map future development of gamification in
physiotherapy education. The study therefore did not in-
vestigate potential areas such as usability of gamified
cases, learning effects and how this multimodality ap-
proach affects learning. It was not appropriate to meas-
ure learning effect because not all classes in the course
were gamified. Any effect on overall learning perform-
ance cannot be attributed to gamification alone. In
addition, not all gamification mechanics were included
in this study. It is unknown if other mechanics might
have contributed to learners’ perceived motivation. Fur-
thermore, despite the assumption that gamification mo-
tivated learning, standardised objective measurements
on motivation were not included. Low post-experience
survey response rate might also have limited the inter-
pretation of study results. Lastly, the suggested mapping
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may only apply to similar context (e.g. occupational
therapy and nursing where patient management process
is the key learning objective) but may not apply to other
higher education disciplines if the goal is mainly for fac-
tual knowledge retention.

Conclusion

This study explored how physiotherapy students per-
ceived their learning experience with gamified classes.
Gamification enhanced students’ motivation by giving
them a sense of happiness, a sense of success and by fos-
tering their self-efficacy. These are all factors that can
promote intrinsic motivation for learning. The learning
process was well accepted as it was authentic and was
grounded in a motivating experience.

Gamification experience depended upon authenticity
of virtual patient videos, class activities and mechanics
used. Real patient videos were preferred over other types
because of authenticity. Class activities that required
conflict resolutions of ideas and transactions between
people and environment helped with knowledge cre-
ation. Feedback on performance and progress was im-
portant to enhance self-efficacy.

In the research context, leaderboards motivated our
students through visualisation of progress; though other
mechanics warrant further investigation. Team dynamics
influenced gamified education with active participation
being the key to success to forming and reforming ideas/
knowledge based on case information.

indicate suggested activities and mechanics

Fig. 4 Suggested mapping of class designs and gamification mechanics that could enhance positive experience and motivation in gamified
education. Positive experience depends upon authentic experience, class activities and designs and gamification mechanics. The yellow boxes

Real patient videos

Prioritisation activities (to
reflect holistic patient
management process)

Controversial discussion (to
foster conflict resolution)

Peer demonstration (to foster
reflection and socialisation)

Instructor and peer feedback
(to foster reflection and self-
efficacy)

Leaderboards (to enhance
sense of success and self-
efficacy during the experience)

Teammates (to foster social
interaction/needs)

Scores (use as a process to
enhance self-efficacy)
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In summary, this study demonstrated favourable po-
tentials of embedding gamification in physiotherapy edu-
cation. Virtual patient videos should be authentic and
activities should facilitate controversial discussions.
Clear guidance and feedback from instructors are essen-
tial. Leaderboards can potentially motivate learners;
however, team dynamics need to be fostered in order to
achieve the optimal benefits of social interactions.

Appendix 1
Interview Guide

1. How were the classes with the use of online
learning tools? What's your overall impression?

Immediate results and feedback?
Facilitation during class?

More concentrated in the case study?
Learn from other groups?

oNw»

2. Paper-based case study turned into gamified online
cases. Which part(s) motivated you to learn?

Videos demonstration?

Videos scenario?

Animation?

Quizzes?

Decision making on treatment decision?
Points/Competition?

mmOAw >

3. Are there any influences on your learning with the
use of gamification?

Higher learning motivation?
Less stressful?

Clearer content?

Deeper impression?

More class interaction?

MO0 >

4. Which multimedia types do you think are most
helpful? Why?

A. Visualized the virtual case?

B. More realistic?

C. Reflecting on the real situation?

D. More discussion with the media materials?

5. What are the barriers hindering learning and
clinical reasoning using multimedia cases?

A. Not enough feedback?
B. Misunderstand the content?
C. Insufficient discussion?
6. Any addition comments or suggestions?
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