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Abstract

Background For health professionals, gamification is a new teaching method that has achieved an important role
in recent years, with excellent results in learning and knowledge acquisition. Thus, the objective of this study was
to analyze the gaming experience through different gamification resources in the classroom with physiotherapy
students.

Methods A comparative study on gamification-based teaching resources was carried out during the first semester
of the 2021-2022 academic year. A total of 33 physiotherapy students participated in this study. After the theoretical
topics were taught, the participants were invited to participate in different gamification resources such as Kahoot!,
Physiotherapy Party and Escape Room. The gaming experience with the different gamification resources was
measured with the GAMEX scale.

Results The Physiotherapy Party showed a higher score in relation to the enjoyment dimension compared to the
Kahoot! and Escape Room (p=0.004). The Escape Room presented higher scores in absorption, creative thinking,
activation and dominance compared to Kahoot! and Physiotherapy Party (p <0.005).

Conclusions Gamification resources promote enjoyment and creativity in the students in the classroom. The use of
new teaching methods based on gamification, such as Escape Room as Physiotherapy Party should be considered as
first choice in the use of gamification resources due to the benefits they bring to students.
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Background

Education for health professionals has acquired a new
innovative approach in recent years [1-4]. The search for
attractive and motivating training for students provides
extra commitment and participation, which facilitates the
achievement of academic objectives [5], leaving behind
training standards in which students assume a passive
and unidirectional role of knowledge integration through
lectures, tutorials or laboratory practices, among others
[4, 6], which are methods that can be tedious for the new
generations [7]. This is partly due to the fact that the new
generations have grown up surrounded by new technolo-
gies and with easy access to information, which imposes
a change of direction in teaching methods and the need
to make them more seductive for students and increase
their commitment [2]. Student-centered teaching has
proved to be efficient in learning and in retaining knowl-
edge over time, improving skills for the development of
competencies as health professionals [8]. Education and
training for health professionals plays an important role
in quality improvement, striving for excellence and pro-
viding safe environments where students develop the
competency-based learning necessary for their profes-
sional performance [9]. In this area, the WHO states that
teamwork, communication and human factors, among
others, are essential criteria that must be included in the
educational plans [9, 10]. Consequently, new teaching
methodologies such as thought-based learning, project-
based learning, flipped classroom and gamification have
been incorporated [9, 11], all of them oriented towards
solving problems in an autonomous, dynamic and enter-
taining way [6].

For health professionals, gamification is a new teach-
ing method that has achieved an important role in recent
years, with excellent results in learning and knowledge
acquisition [3]. This term was integrated into the educa-
tional environment in 2010 and is used interchangeably
within the literature with names such as serious games,
educational games or game-based learning to describe
the same concept [3, 12, 13]. However, there are nuances
in the concepts, based mainly on intentionality, that may
distinguish them [3, 14]. More specifically, gamification is
described as the application of game designs in contexts
other than gaming [4, 5, 13, 15], a generically used con-
cept that, in the educational environment, refers to learn-
ing through methodology and game mechanics [7, 12,
13]. Far from the playful nature of games, gamification
in the education of health professionals bases its prem-
ises on specific game elements: own language, challenge;
problem; conflict; critical reasoning; environment; stag-
ing; teamwork; negotiation; leadership; rules; evaluation;
points; goals; objectives; and rewards [3, 16]. These can
be applied to the guidelines implicit in the acquisition
of knowledge through the cognitive process: remember,
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understand, apply, analyze, evaluate and create [16].
These game attributes, ie. challenges, interactivity,
rules, scoring and teamwork [5], are used in order to fully
involve the students through practice [17], encouraging
motivation, interaction, critical thinking and promoting
the acquisition and evaluation of knowledge and skills
[12, 18], in addition to involving students in learning and
fostering the capacity for commitment [14]. Gamifica-
tion as an educational tool contributes to student-teacher
feedback and the feedback generated by this tool pro-
vides relevant information about the scope of content
assimilation, being useful for the evaluation of acquired
knowledge [19].

Different studies have explored the influence of game-
based teaching methods on university degrees of health
sciences, mainly in Nursing, as a complement to tra-
ditional teaching, in order to strengthen the skills and
knowledge acquired for handling realistic situations
with patients [20, 21]. The effects of these teaching tools
and what methods are involved in them have also been
analyzed [3]. However, few studies are focused on other
health professions, such as Physiotherapy, only four stud-
ies have been found concerning the use of gamification
resources as a method of teaching and learning in Phys-
iotherapy students, where they have been compared with
traditional methods, analyzing the influence of the acqui-
sition of competencies and student satisfaction describ-
ing the beneficial use compared to traditional methods in
terms of retention and assimilation of content and moti-
vation of students [22-25]. However, there are no stud-
ies that compare which gamification modality provides
greater satisfaction in the learning process. Therefore, the
objective of this study was to analyze the gaming expe-
rience through different gamification resources Kahoot!,
Physiotherapy Party and Escape Room in the classroom
with Physiotherapy students using the GAMEX scale.

Methods

Study design

During the first semester of the 2021-2022 academic
year, a quantitative study was carried out, in which dif-
ferent gamification resources were compared in the class-
room through game-based learning in Physiotherapy
Degree students. Convenience sampling was performed.
A total of 33 students participated in the Physiotherapy
First Aid subject, including three gamification resources,
such as Kahoot [26]!, Physiotherapy Party [25] and
Escape Room [2]. The different gamification resources
were compared using the validated GAMEX gaming
experience scale [27].

Setting and participants
This study was carried out at the University of Almeria.
The initial participants in the study were 40 students of
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the Physiotherapy Degree enrolled in the subject “First
Aid from Physiotherapy’, which is an optional subject of
6 European Credit Transfer and Accumulation System
(ECTS) credits, and is taught in the first semester of the
4th year of the Physiotherapy degree. This subject con-
sists in the acquisition of practical skills and theoretical
content, where students are organized in groups of 15-20
students, depending on the number of students enrolled,
to develop practical content. The theoretical-practical
contents of this subject introduce students to the gen-
eralities of First Aid from Physiotherapy, basic cardio-
pulmonary resuscitation, airway obstruction, trauma
injuries, hemorrhage, skin aggression, emergency deliv-
ery, alterations of consciousness, aggression by physical
or environmental agents and intoxication. (Supplemen-
tary file 1) The inclusion criteria were the following: (a)
being over 18 years old, and (b) being enrolled in the
elective subject of First Aid from Physiotherapy. On the
other hand, the exclusion criteria were the following: (a)
positive COVID-19 test, which made it impossible to
participate in the classes where each of the gamification
resources were developed (Kahoot!, Physiotherapy Party
and Escape Room), and (b) cancelation of enrollment in
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the subject during the semester (Fig. 1). The study was
developed in the groups constituted for the practical
classes, of obligatory attendance established by the aca-
demic plans of the university, to ensure the attendance of
the students.

Instruments

After collecting the information regarding the sociode-
mographic characteristics of the students, the following
measurement instrument was used:

Gaming experience scale (GAMEX)

It measures the gaming experience among Physiotherapy
students during the Escape Room [27, 28]. It consists
of 27 items, which are scored using a Likert scale, with
a range from 1 (never) to 5 (always). These 27 items are
divided into 6 dimensions: enjoyment, absorption, cre-
ative thinking, activation, absence of negative effects, and
dominance. The total Cronbach’s « value was 0.855 [27].
The gamification resources used to carry out this study
are detailed below (Fig. 2).

Gamification resources
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La hemorragia nasal se corresponde con:

Fig. 2 Kahoot!, Physiotherapy Party and Escape Room

Kahoot!

Kahoot! is a real-time platform for game-based learning.
It is a free formative assessment resource that is widely
used in education [26, 29]. Kahoot! allows teachers to
create four different types of games, only quizzes and
true-false questions were used, where participants com-
pete against each other. The teacher can track responses
in real time. High scores are returned for each question,
and overall winners are displayed on a scoreboard at the
end of the session [30]. A Kahoot! was performed at the
end of each topic of the theoretical content. The students
were divided into groups of 4—5 people to compete in the
game. Groups of 4—5 students were set up. The total time
spent on this resource was 1 h in all. (Supplementary file
2)

Physiotherapy party

The game “Physiotherapy Party — Guadana & CO” was
used [25]. The objective of this gamification resource
is for the participants to win each of the different chal-
lenges in mimicry, questions, forbidden words and draw-
ings about the contents of the subject in order to obtain
scores with each card and obtain each of the tokens
from the main squares, and then carry out the final test.
The students were divided into groups of 4-5 people to
compete in the game. These students had to show their
knowledge acquired in the theoretical part of the course.
The cards were made by the students during the course as
they completed the course topics. The total time spent on
this resource was 1 h. (Supplementary File 3)

Escape room

In this game, the participants are introduced to a scenario
where they must solve puzzles and use clues to com-
plete the activity and thus escape from the room within
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a certain amount of time [31]. The students were divided
into groups of 4-5 people, using two different rooms.
To solve the clinical case, they had to communicate by
walkie talky and complete all the tests. Among the tests,
they had to decipher a hidden message with ultraviolet
light, open locks and safes and correctly carry out the
first-aid protocols learned in the subject. The total time
spent on this resource was 1 h. (Supplementary File 4)

Procedure

Throughout the semester, different tests of Kahoot! were
performed at the end of each topic of the theoretical part
of the subject, collecting information regarding the gam-
ing experience with Kahoot!, using the GAMEX scale.
At the end of the Physiotherapy Party — Guadaia & CO,
information regarding the GAMEX scale was also col-
lected. Finally, after the completion of the Escape Room,
the information related to the GAMEX scale was also
collected.

Data analysis

Firstly, a descriptive analysis of the results was carried
out, calculating the measures of central tendency and
dispersion for the quantitative variables, while, for the
categorical variables, the frequency and percentage were
analyzed. For the comparisons between the three gami-
fication tools, an ANOVA analysis was carried out, to
analyze the differences between groups and within the
group, specifying the multiple comparisons with the
Bonferroni test. A value of p<0.05 was considered sig-
nificant. For data analysis, the statistical software SPSS
version 25 was used.
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Table 1 Kahoot!, Physiotherapy Party and Escape Room —
Gameful Experience GAMEX
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Table 2 Multiple comparison between gamification-based
teaching resources

Dimen- Kahoot! Physiother-
sion M+SD apy Party
(Range) M+SD
Enjoy- 28,12+5,29
ment
(6-30)
Absorp-
tion
(6-30)
Creative
thinking
(4-20)
Activation
(4-20)

Ab- 391+1/48
sence of
negative
effects
(3-15)
Domi-
nance
(4-20)

Bold p value:statistically significant differences

Escape F pval-
Room ue
M+SD

26,24+3,58 27,67+6:81 595 0,004

21,33+£6,12 23,18£6,96 2552+573 666 0,002

1348+448 1645+£4,10 1761+413 1686 0,000

1542296 1527411 1561+3,88 039 0676

4,00+£2,06 3,18+£1,04 2,70 0072

14,76+323 1527+385 16,09+4,03 3,27 0,042

Ethical considerations

The students were informed about the purpose of the
study, and about the confidentiality and anonymous
treatment of the data. Before data collection, the study
was approved by the Ethics Committee of the Univer-
sity of Almeria (EFM 156/2021), and the data was used
in accordance with Organic Law 3/2018, of December 5,
of Protection of Personal Data and guarantee of digital
rights. The ethical principles established in the Decla-
ration of Helsinki were also followed. Subsequently, the
participants signed the informed consent.

Results

Sociodemographic characteristics of the participants

The sample consisted of 40 Physiotherapy Degree stu-
dents, of which 33 students met the inclusion criteria,
thus participating through the three gamification-based
teaching resources. Of the total sample included in the
study, 17 were women (51.5%) and 16 men (48.5%), with
a mean age of 21.48+1.73 years (women: 21.35+1.22
years, between 20 and 25 years; men: 21.62+2.18 years,
between 20 and 29 years). One hundred per cent of the
study participants were taking the subject “First Aid from
Physiotherapy” and had not previously used gamifying
resources for learning.

Game experience scale (GAMEX) regarding Kahoot!,
Physiotherapy Party and escape room

The results obtained in the game experience scale are
detailed in Table 1, where the scores obtained in each
of the GAMEX dimensions are specified in relation to

Dimension (I) (J) Gameful Tool Differ- Devi- p
Game- enceof ation value
ful means  Error
Tool (1-J)

GAMEX Kahoot! Physiotherapy Party -2,788 0,867 0,005

enjoyment Escape Room 2,333 0,867 0,025
Physio-  Kahoot! 2,788 0,867 0,005
therapy Escape Room 0,455 0,867 1,000
Party
Escape Kahoot! 2,333 0,867 0,025
Room  physiotherapy Party -0,455 0,867 1,000

GAMEX Kahoot! Physiotherapy Party -2,758 1,301 0,110

absorption Escape Room -4,727 1,301 0,001
Physio-  Kahoot! 2,758 1,301 0,110
therapy  Escape Room -1,970 1301 0,400
Party
Escape Kahoot! 4,727 1,301 0,001
Room Physiotherapy Party 1,970 1,301 0,400

GAMEX Kahoot! Physiotherapy Party -3,576 0,849 0,000

creative Escape Room 4,727 0,849 0,000

thinking prysio-  Kahoot! 3576 0849 0,000
therapy Escape Room -1,152 0,849 0,534
Party
Escape Kahoot! 4,727 0,849 0,000
Room  physiotherapy Party 1,152 0849 0,534

GAMEX Kahoot! Physiotherapy Party -0,273 0,720 1,000

activation Escape Room 0,636 0,720 1,000
Physio-  Kahoot! 0273 0,720 1,000
therapy  Escape Room 0364 0720 1,000
Party
Escape Kahoot! 0,636 0,720 1,000
Room  physiotherapy Party 0,364 0,720 1,000

GAMEX Kahoot! Physiotherapy Party -0,182 0,369 1,000

absence of Escape Room 0,636 0369 0,264

negative Physio-  Kahoot! 0,182 0,369 1,000

effects therapy Escape Room 0818 0369 0087
Party
Escape Kahoot! -0,636 0369 0,264
Room  physiotherapy Party -818 0,369 0,087

GAMEX Kahoot! Physiotherapy Party -1,091 0,726 0,408

dominance Escape Room 41,848 0726 0,037
Physio-  Kahoot! 1,091 0,726 0408
therapy Escape Room -0,758 0,726 0,897
Party
Escape Kahoot! 1,848 0,726 0,037
Room  physiotherapy Party 0,758 0,726 0897

Kahoot!, Physiotherapy Party and Escape Room over
the total number of participants. After carrying out the
ANOVA analysis to compare the different gamification
resources, the results of the inter-group and intra-group
differences were obtained (Table 2); Table 2 presents the
multiple comparisons with respect to the three gamifica-
tion resources.
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According to the obtained results, there were higher
scores in the enjoyment dimension for Physiotherapy
Party compared to Kahoot! and Escape Room. The high-
est scores regarding absorption, creative thinking, activa-
tion and dominance were obtained in Escape Room with
respect to Kahoot! and Physiotherapy Party. At the same
time, the lowest scores regarding the absence of negative
effects were also obtained in Escape Room. There were
statistically significant differences between the different
gamification resources in terms of the GAMEX dimen-
sions of enjoyment, absorption, creative thinking and
dominance.

As can be seen in Table 2, there are statistically signifi-
cant differences in different dimensions of the GAMEX
scale, such as enjoyment, absorption, creative thinking
and dominance. In the enjoyment dimension, differences
exist between Physiotherapy Party and Escape Room
with respect to Kahoot!, as well as in creative thinking.
On the other hand, in the absorption dimension, the dif-
ferences exist between Escape Room and Kahoot!. Lastly,
in the dominance dimension, there were differences
between Escape Room and Kahoot!. It should be noted,
as can be seen in Table 1, that the GAMEX scale scores
in the dimensions that showed statistically significant
differences were higher in both Physiotherapy Party and
Escape Room compared to Kahoot!.

Discussion
The objective of this study was to analyze the gaming
experience through different gamification resources in
the classroom with Physiotherapy students. Once the
results were analyzed, it was observed that there were
statistically significant differences with respect to the
GAMEX game experience scale in relation to the dimen-
sions of enjoyment, absorption, creative thinking and
dominance between the three gamifying resources used
in this study in relation to Kahoot!, Physiotherapy Party
and Escape Room. However, these results cannot be com-
pared in terms of gaming experience scale, since there is
no study where the GAMEX scale has been used. How-
ever, Kahoot! is widely used in several educational fields,
such as nursing [32, 33], medicine [34, 35], dentistry
[36], histology and cell biology lab learning sessions [37],
pharmacology [38, 39] and computer engineering [40].
In addition, the learning results are satisfactory and the
students are precursors of the use of Kahoot! in class due
to the increased motivation and commitment it generates
towards the subject [35]. Therefore, the use of Kahoot! as
a gamification resource in the classroom promotes active
learning, increases enjoyment and participation, provides
feedback [29], improves performance [40] and stimulates
learning [36].

Furthermore, the game experience scale in relation to
the Physiotherapy Party can be compared with another
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study [25], where similar results were obtained in each
of the GAMEX dimensions; however, there is no other
study comparing the Physiotherapy Party game expe-
rience with other gamification resources. At the same
time, in relation to the use of the Escape Room in the
classroom, it can be said that there is no other study that
compares this gamification resource with others. There-
fore, the Escape Room can be considered as an attractive
resource in the teaching-learning process by students [4,
9, 18, 20, 31, 41, 42], but also as an evaluation method
[11], obtaining similar results in each of the GAMEX
dimensions [8, 11]. Thus, this gamification resource is
effective both in the teaching-learning process and in the
evaluation process [11].

In this scenario, the fact that the different methods in
the teaching-learning process using the gamification
resources of this study show positive results compared
to traditional methods has great weight in the literature,
however, comparisons with other resources have not
been investigated previously, so it is necessary to seek an
explanation for the differences in the results of this study.
The GAMEX scale with which Kahoot!, Physiotherapy
Party and Escape Room have been analyzed, presents
different dimensions in which statistically significant dif-
ferences between one method and the other have been
highlighted [12, 27]. The enjoyment dimension acquired
better results from Escape Room and Physiotherapy Party
versus Kahoot! This may be due to the fact that these two
resources have an environment similar to that of a play-
ful game, so students could play this game without being
part of a teaching-learning methodology. They experi-
enced pleasant emotions, answering positively to all the
items where they found it fun, entertaining, they liked
playing, they answered positively to the items that made
reference to it [43]. In the creative thinking dimension,
the items referring to this dimension stood out positively;
in this sense, Escape Room and Physiotherapy Party
obtained better results, showing statistical significance.
The items refer to the adventurous spirit, the awakening
of the imagination, creativity and the ability to explore
the topics covered. It could be that the fact of experi-
encing positive emotions brings with it an increase in
students’ involvement in all aspects related to this dimen-
sion [44]. On the other hand, Escape Room stood out in
a statistically significant way with respect to Kahoot! in
the dimensions of absorption and mastery; absorption
includes elements such as full concentration on what
you are doing, without remembering what surrounds the
game and losing track of time, requiring full attention to
the scenario where they develop. Mastery refers to the
sense of responsibility and leadership, as well as auton-
omy and self-confidence, competencies necessary for the
professional development of health professionals [45]. In
this sense, these two resources are completely different,
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in Escape Room there is an environment created from a
story or narrative, it is necessary to put all the senses to,
in addition to solving questions or tests, discover which
is the next and so on until you reach a final goal. In the
case of Kahoot! It is possible that the questions are simi-
lar, since they are contents of the same subject, but they
are carried out from a more passive participation, with-
out elements that can stimulate [46].

As we have seen, these gamification resources present
beneficial characteristics in the competency-based learn-
ing process [5, 9, 12, 17, 18, 20, 35, 47], but also in evalu-
ation processes [8, 11, 21, 33, 37, 39-41]. In the case of
this study, Physiotherapy Party and Escape Room are the
gamification resources with the best results in the game
experience, but more comparative studies between gami-
fication resources should be done since this study has
some limitations.

Strengths, limitations and future lines of research

It should be noted that there are no previous studies car-
ried out with Physiotherapy Degree students comparing
different gamification resources in the classroom, such
as Kahoot!, Physiotherapy Party and Escape Room. The
results of this study should be considered in the context
of several limitations. Firstly, the students who partici-
pated in this study were from a single Spanish univer-
sity and from a single year, and the sample of students is
small, since the participants were from an optional sub-
ject. Secondly, the degree of satisfaction, usefulness and
effort involved in the use of the different gamification
resources by teachers was not measured, which would
have allowed us to obtain an even deeper understand-
ing of their level of satisfaction with this type of gamifi-
cation-based teaching resources. Further research should
be carried out to measure the impact of the use of this
type of resources and thus allow planning the teaching-
learning process using all available tools.

Conclusions

The main conclusion that can be drawn from this study
is that, through Physiotherapy Party and Escape Room as
gamification resources in the teaching process in Physio-
therapy students, students present higher levels of enjoy-
ment and creative thinking with respect to the use of
Kahoot!. In addition, the absorption and dominance lev-
els are also higher when using Escape Room compared to
Kahoot!. Therefore, the results suggest that both Escape
Room and Physiotherapy Party should be considered as
the first choice in the use of gamification resources due to
the benefits they bring to Physiotherapy Degree students.
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