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Abstract: Background: Kahoot! is an educational tool allowing teachers to create a series of gamified
tests with the aim of reinforcing educational content, thus improving the teaching-learning process.
The objective of this project is to evaluate the acquisition of content through gamified tests with
Kahoot! and reward cards compared to the traditional teaching methodology (contents not reinforced).
Methods: This Physiotherapy Teaching Innovation Project (PTIP) was carried out in four subjects
of the Degree in Physiotherapy at the University of Jaén (Spain). The teachers responsible for each
subject were instructed in the use of Kahoot! and reward cards. These teachers randomly selected the
contents that were going to be reinforced with Kahoot! while the other 50% of the contents would
not be reinforced. In the final exam of each subject, the results related to the reinforced contents
were compared with those non-reinforced and the degree of satisfaction of the students with the
experience was evaluated. Results: A total of 313 students participated in this PTIP. In all subjects,
we determined a significant increase in the number of correct answers in an improvement range
from 7% (95% CI 3.85 to 9.38) to more than 20% (95% CI 17.61 to 26.86) in favor of the questions that
alluded to reinforced content using Kahoot! compared to the non-reinforced contents. More than 90%
of the participants considered the use of Kahoot! useful and motivating. Our findings showed that
Kahoot! motivated more than 65% of students to study daily. Conclusions: The students obtained
better academic results in the questions related to contents reinforced with tests through Kahoot! and
reward cards compared to those non-reinforced, showing that this methodology can be an effective
tool to promote retention and content assimilation.

Keywords: health teaching; learning; gamification; Kahoot!; reward cards; innovation; physiotherapy;
education in health sciences; motivation; academic performance

1. Introduction

At present, we live with technological and creative resources that are increasingly
complete, attractive, easy to use and highly useful for almost all aspects of life, including
education [1]. The new learning strategies suggest that the student-centered approach has
more satisfactory results in their learning ability and academic performance compared
to more traditional methodologies [2]. In teaching, the introduction of mobile devices
and gamification methods is giving rise to new forms of interaction between teachers and
students [3]. The term gamification refers to the application of the usual game resources
(dynamics, designs, elements, etc.) in non-recreational contexts to encourage participation
and favor the teaching–learning process and problem solving through actions that increase
the motivation [4]. With the application of gamification in the classroom, interactive
teaching and group work are promoted, improving the teaching–learning process [5].
Recent studies postulate in favor of educational technology based on gamification in the
educational field, encouraging students to become more involved in their learning [6,7].

Healthcare 2023, 11, 578. https://doi.org/10.3390/healthcare11040578 https://www.mdpi.com/journal/healthcare

https://doi.org/10.3390/healthcare11040578
https://doi.org/10.3390/healthcare11040578
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-1876-1399
https://orcid.org/0000-0002-7105-9865
https://orcid.org/0000-0003-3589-8423
https://orcid.org/0000-0001-5938-8976
https://orcid.org/0000-0002-8430-5500
https://orcid.org/0000-0003-1293-2983
https://doi.org/10.3390/healthcare11040578
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare11040578?type=check_update&version=2


Healthcare 2023, 11, 578 2 of 15

Some web and mobile applications and patient simulators in virtual environments allow
the incorporation of gamification in the teaching process of health degrees, allowing the
incorporation of clinical simulations with a high degree of realism [8,9]. On the other
hand, the inclusion of gamification as innovative teaching material requires an evaluation
of its effectiveness as a learning tool, since it is sometimes difficult to incorporate this
methodology depending on the curriculum of the subject or the characteristics of the
students and if the teaching is face-to-face or online [10]. According to some studies,
the attention of the students in the master classes decreases to a great extent around the
18th minute, hence the need to create new, more creative and playful content that can
increase their interest [11]. Much of the teaching staff seeks to enhance the creativity of
their students, encourage participation in classes and motivate them; however, many of
the teaching resources used (PowerPoint or Keynote slides, clinical cases, project-based
learning, among others) are not so attractive to the teacher. New students, on the contrary,
are very familiar with new technologies [12].

Recent studies have suggested the need for a change in the university educational sys-
tem currently oriented towards a more theoretical aspect than the teaching of professional
care [13]. In this sense, teachers encounter difficulties due to the increase in the number
of university students and the lack of resources [14]. From this aspect arises the need to
involve students in a more active and dynamic learning that does not focus on lectures. This
new learning will allow interaction with the teacher in the form of brainstorming, debates
or open-ended reasoning questions, thus favoring learning based on participation that in-
creases motivation [15,16]. Motivation is a very important element in the teaching–learning
process, directly linked with it, stimulating the student in a positive way and encouraging
them to participate in the activities proposed in the classroom [17]. When a good gamified
structure is presented in a class, students experience a playful feeling that spontaneously re-
inforces their learning, which could increase their academic performance [18]. Gamification
is understood as a form of motivation, although difficult to maintain, on many occasions
motivated by internal and external agents to the subject itself [19,20], hence the need to
innovate and create didactic content that attracts students [21].

An example of teaching gamification is the use of the mobile or web application
Kahoot!™ created by Professor Alf Inge Wang, which is a partially free platform that
allows students to be involved in the teaching–learning process through questionnaires
or predesigned surveys (testing procedures) [22]. To use Kahoot!, teachers must create a
user account on the web platform of this tool. From there, questionnaires or tests can be
developed on the online platform with up to two (true or false questions) or four response
alternatives covering different contents. The program allows you to insert videos, photos
and music into these tests to encourage students or simply to bring upbeat and motivating
energy to the test. Students do not need to create a user account on Kahoot!, they simply
access this platform with their smartphone or computer with a code provided by the
teacher, being able to carry out, at that moment, the preselected activity (test). In addition,
Kahoot! carried out for students can be revisited sometimes with the aim to review the
contents again. Students mark the answer option that they consider correct at the same
time motivated by having a predetermined limited time and knowing in advance that
success and speed of response are rewarded [23]. At the end of the test, the platform
stands as a podium, with the three winning students being able to contribute to positive
learning [24]. In addition, responses from all participating students are automatically
collected in the Kahoot! teacher’s account, and can be reviewed later in a Microsoft Excel
document provided by the web platform. This allows to measure the understanding of the
contents by the students and to obtain optimal feedback on the correct development of the
subject. The results obtained in Kahoot! can be used for a wide variety of assessments and
projects, including formative assessments, research projects, and study presentations [25,26].
On the other hand, another widely used gamification method is game cards with or without
rewards, which allow the activity to be associated with classic board games, once again
providing a playful and motivating environment for learning [27].
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Finally, the level of student satisfaction is another factor to take into account in the
teaching–learning process; therefore, it must be carefully studied in gamified environments.
In this sense, student satisfaction can be defined as “a short-term attitude that results from
an evaluation of the educational experience, services and facilities” [28]. Several studies
have agreed that students who had positive experiences in school and were satisfied with
their teaching–learning experience reported higher levels of mental and physical health,
higher academic performance, and greater overall satisfaction with their lives [29]. The
combination of Kahoot! together with the game cards, which are associated with a kind of
recognition, prize or reward for the students who score the most correct answers in the
activity, is an interesting and promising association in the educational experience that this
study will attempt to analyze in university students studying physiotherapy. Therefore, the
objective of this study is to evaluate the acquisition or assimilation of the contents taught
through tests using Kahoot! along with reward-based game cards as a gamification tool
to reinforce academic content in students studying physiotherapy. Secondarily, we also
intended to analyze the level of satisfaction and motivation of the students in relation to
the use of Kahoot! and reward-based playing cards.

2. Materials and Methods
2.1. Study Design

This study used an experimental design [30]. This study was assessed positively by
the Vicerrectorado de Coordinación y Calidad de las Enseñanzas (Coordination Office and
Quality of Teachings) at the University of Jaén with the following identification number:
PIMED35_201921. Before that project began, participants were informed of all details and they
were asked for consent. The confidentiality and anonymity of the data of each participant
was guaranteed throughout the entire study with the Organic Law 7/2021 of 26 May.

2.2. Study Context

The framework for this research is comprised by different subjects of the Degree in
Physiotherapy at the University of Jaén (Jaén, Spain). In Spain, the Degree in Physiotherapy
is obtained over the course of 4 years comprising 240 ECTS (that correspond to approx-
imately 6000 h of training). More specifically, there were four subjects participating in
this research: Physiotherapy Fundamentals (first-year course), Kinesitherapy (second-year
course), Special Massage Therapy (third-year course) and Abdomino-pelvic Physiotherapy
(fourth-year course). The choice of subjects was made for convenience between those
taught on that date in the Physiotherapy Degree, according to the teaching Organization,
and those in which the teaching staff agreed to participate in the study. The information of
each subject is summarized in Table 1.

2.3. Participants

All the students enrolled in each subject participated in this Physiotherapy Teaching In-
novation Project (PTIP). The inclusion criteria to participate in this research were as follows:
(1) students enrolled in the Degree of Physiotherapy from University of Jaén; (2) currently
taking one of the four subjects participating in this PTIP; and (3) participating voluntarily
and being able to report on the various dimensions of the PTIP in the subject that they are
enrolled in. The researchers who participated in this PTIP were the professors responsible
for each subject, experts with more than 4 years of teaching experience in the Degree of
Physiotherapy at the University of Jaén. In total, 319 persons participated in the study.
On the one hand, 313 students were the sample evaluated (Physiotherapy Fundamentals,
n = 76; Kinesitherapy, n = 85; Special Massage Therapy, n = 81; and Abdominopelvic
Physiotherapy, n = 71). On the other hand, six teachers participated in coordinating and
developing the project and analyzing statistical data.
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Table 1. Subjects of the Degree in Physiotherapy from University of Jaén (Spain) participating in
this research.

Subjects’ Name Course Year ECTS and Duration (h) Description

Physiotherapy
Fundamentals First 6 ECTS: 3 ECTS for theory (30 h) and

3 ECTS for practice lessons (30 h)

Compulsory and specific subject that focuses on
identifying the concept, evolution and

foundations of physiotherapy in its scientific and
professional aspect. Students are instructed to
understand the general theory of functioning,

disability and health and its international
classification, as well as the intervention models
in physiotherapy and its care practice, as well as

know and apply the theoretical bases and the
development of physiotherapeutic methods

and procedures.

Kinesitherapy Second 6 ECTS: 3 ECTS for theory (30 h) and
3 ECTS for practice lessons (30 h)

Compulsory and specific subject which
addresses the knowledge of the different joints
and muscles of the human body, the learning
and application of manual and instrumental

methods and procedures for passive, active and
mechanical mobilization,
for therapeutic purposes.

Special Massage
Therapy Third 6 ECTS: 3 ECTS for theory (30 h) and

3 ECTS for practice lessons (30 h)

Compulsory and specific subject that focuses on
learning special manual techniques, within the
broad scope of Massage Therapy, for specific

therapeutic purposes.

Abdominopelvic
Physiotherapy Fourth 6 ECTS: 3 ECTS for theory (30 h) and

3 ECTS for practice lessons (30 h)

Compulsory and specific subject that aims to
develop the skills of students in the

physiotherapeutic approach to pathology of the
abdominal–pelvic–perineal sphere.

Abbreviations: ECTS, European Credit Transfer and Accumulation System.

2.4. Description of the Physiotherapy Teaching Innovation Project Using Kahoot! and Reward
Game Cards

This PTIP was carried out between 2019 and 2022, in the 2019/2020, 2020/2021 and
2021/2022 academic courses. The development of this project coincided with the restrictions
imposed by the COVID-19 pandemic. However, during home confinement, the lessons
were conducted online, and Kahoot! (code and testing questions) could be displayed in the
computer or smartphone screen of the students, permitting them to perceive the questions.
The objectives of this project are shown in Table 2.

Table 2. Objectives of the Teaching Innovation Project using Kahoot!.

Academic
Course Objectives

2019/2020
-To instruct and train the teacher involved in the project to use Kahoot!;
-To teach the teachers involved in the project to design and use reward game cards applied to teaching;
-To carry out the first pilot tests with Kahoot! and reward game cards with students and teachers.

2020/2021
2021/2022

-To implement teaching with gamification in the subjects using Kahoot! and reward game cards;
-Objectively assess the degree of assimilation of the content by analyzing the data from the Kahoot! Platform;
-To check if the contents reinforced using Kahoot! are the best evaluated in the global qualification of the subject;
-To evaluate the degree of satisfaction of the students with the Kahoot! and reward game cards experience.

To carry out this PTIP, the participating teachers had to learn to use the Kahoot! tool
to create gamified tests and download data in Excel from the platform. Quizzes created
by Kahoot! are presented in game mode, in which the student’s mobile device or laptop
becomes a remote control with four buttons, each one of a different color and with a different
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geometric shape (red—triangle, blue—rhombus, yellow—circle and green—square). Each
question in the questionnaire presents four response options, and each option appears
with a symbol and color corresponding to each of the four buttons in order to select the
desired option. Therefore, from the electronic device, it is possible to select an answer
to the question that the teacher has launched from his computer, projector or electronic
whiteboard (Figure 1). Each teacher committed to creating their own Kahoot! questionnaires
with content from their subjects. Each teacher prepared for the 50% of the theoretical
contents of their subject Kahoot! tests which had to have at least 8 questions with 4 answer
alternatives. In this way, half of the subject content was reinforced with gamification and
the other half followed the traditional teaching model (without reinforcement).
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Figure 1. Kahoot! Test projected in class (left) and appearance of the student’s smartphone (right)
during the period given to select the correct answers. Image obtained from a self-made questionnaire
on the Kahoot! platform.

Next, the teachers participating in the project designed reward-based playing cards to
reward the winners of each Kahoot! session. The objective was to increase the motivation
of the students to study the subject, attend class and participate to win their cards. The
game card won (which is a recognition of the study and learning in the subject) must
help the winning student to improve their score for the final grade of the subject. The
cards were designed to resemble board game cards using the Big Huge Labs applications
available at https://bighugelabs.com/deck.php, accessed on 23 June 2020. Figure 2 shows
the reward-based playing cards used in this PTIP.

Once the teachers learned to use Kahoot! and create the game cards, the teacher
responsible for each subject selected the theoretical content to be taught. The theoretical
contents of each subject were taught for 30 h over a period of four months. Of all the
theoretical contents of the subject, 50% were randomly selected to be reinforced with
Kahoot! and game cards. Each randomly selected piece of theoretical content had to be
reinforced with a test Kahoot! of 8 questions with 4 answer alternatives. In this way, half of
the subject was reinforced using Kahoot! and game cards and the other half followed the
traditional teaching model (without reinforcement). The Kahoot! tests which were carried
out in teaching of the 50% of the theoretical contents of each subject were carried out at the
end of the theoretical explanation of each block with the aim of reinforcing the learning
of the recently explained contents. In addition, after answering each question in Kahoot!,
the teacher resolved any doubts about that question, as well as explained the reasons
why one question was true and the other three were false, providing instant feedback
to the students. The student who obtained the first position in each Kahoot! received a
reward-based game card. The objective of this methodology was to compare if the contents
reinforced with Kahoot! were better received than those taught with traditional teaching
methods. The compare the results, the teacher downloaded the results of the reinforced
content quizzes off the Kahoot! platform, which were compared with the results of those
based on non-reinforced content obtained in the final written exam. The final exam for each

https://bighugelabs.com/deck.php
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subject was a multiple choice quiz that consisted of 40 questions, 20 referred to contents
reinforced with gamification and another 20 to non-reinforced contents.
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Finally, the level of satisfaction with the experience was also evaluated. For this, an ad
hoc self-developed questionnaire was used to assess that evaluated the perception of the
students about the Kahoot! platform and game cards as a teaching–learning innovation tool,
the innovation of the project, the motivation, the usability and the general satisfaction with
this PTIP.

2.5. Data Analysis

Data handling and analysis were conducted using the statistical package for social
sciences (SPSS) version 21 (SPSS Inc., Chicago, IL, USA). The results were presented
using descriptive statistics. The correct question scores were expressed as mean, standard
deviation (SD) and in percentages (%). Differences in the distribution of the responses
between reinforced contents and non-reinforced contents were analyzed with Student t-test
for each final exam. Statistical analysis was conducted considering p < 0.05 statistically
significant and with a level of confidence of 95% (95% CI).
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3. Results
3.1. Effect of Kahoot! on Study Contents

In all courses, a significant difference was detected in the number of correct answers
in the final test exam of each subject (Table 3, Figure 3). An improvement in the scores
and in the number of correct answers to the questions that alluded to reinforced contents
was determined. Specifically, the greatest difference was observed in the subjects of the
first- and third-year course. More than 20% of correct answers in average terms (95% CI
17.61 to 26.86; p < 0.001 for the first-year course and 95% CI 16.69 to 24.17; p < 0.001 for the
third-year course) was obtained in the reinforced contents compared with non-reinforced
contents. In the second- and fourth-year courses, the improvement in the percentage
of correct answers was statistically significant but with less impact, almost 9% and 7%,
respectively (95% CI 5.43 to 12.33; p < 0.001 for the second-year course and 95% CI 3.85 to
9.38; p < 0.001 for the fourth-year course). These results allow us to consider gamification
(based on the Kahoot! application and reward cards, in this case) as a powerful didactic tool
that effectively contributes to the learning process and content assimilation.

Table 3. Effectiveness of gamification in reinforcing content. Correct answers in the final exam of the
subject: reinforced contents versus non-reinforced contents.

Academic Grade
(Participants, n) Subject

Final Exam
Total Questions
(Reinforced
Contents/Non-Reinforced
Contents)

Reinforced
Content Correct
Answers
Mean ± SD
(Data in %)

Non-Reinforced
Content Correct
Answers Mean
± SD
(Data in %)

Mean Difference
(95% CI)
[Data in %]

p

First Grade
(n = 76)

Physiotherapy
Fundamentals

40
(20/20)

17.59 ± 2.47
(87.96 ± 12.36)

13.14 ± 3.24
(65.72 ± 16.2)

4.45 (3.52–5.37)
[22.24 (17.61–26.86)] <0.001

Second Grade
(n = 85) Kinesitherapy 40

(20/20)
18.24 ± 1.48
(91.18 ± 7.46)

16.46 ± 2.86)
(82.29 ± 14.30)

1.76 (1.08–2.47)
[8.88 (5.43–12.33)] <0.001

Third Grade
(n = 81)

Special massage
therapy

40
(20/20)

19.01 ± 1.48
(95.06 ± 7.43)

14.93 ± 3.06
(74.63 ± 15.34)

4.08 (3.34–4.83)
[20.43 (16.69–24.17)] <0.001

Fourth Grade
(n = 71)

Abdomino-
pelvic
physiotherapy

40
(20/20)

19.25 ± 1.14
(96.27 ± 5.71)

17.93 ± 2.05
(89.65 ± 10.29)

1.32 (0.77–1.88)
[6.62 (3.85–9.38)] <0.001

Abbreviations: SD, Standard deviation; 95% CI, 95% Confidence Interval; %, Percentage; p, p-value.
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3.2. Students’ Satisfation with Kahoot! Experince as an Educative Tool

At the end of the project, the students completed the satisfaction survey on one of
the last days of class. A total of 232 participants completed the questionnaire. The global
results and the results in each subject are presented in Table 2.

In all the questions, the answers of “strongly agree” or “agree” resulted in the highest
percentages among the participants of the different courses. More than 90% of the total
participants considered that games with Kahoot! helped them to review concepts of the
subject and clarify doubts; the students also think that gamification might be useful in other
subjects. Approximately 90% of participants considered it motivating that Kahoot! quizzes
were linked to reward cards and considered Kahoot! an innovative tool for teaching and
learning. Kahoot! activities have motivated more than 65% of students to study every week
(not only for the final exam). Almost all the participants were able to participate in the
Kahoot! activities from home when the classes were online. Finally, in general, the students
showed a very high or moderate degree of satisfaction with the experience. The results of
the satisfaction questionnaires are shown in Table 4.

Table 4. Results of the satisfaction questionnaire in each course of the Physiotherapy Degree.

Questions First-Year Course
n = 48 (%)

Second-Year
Course n = 64 (%)

Third-Year
Course n = 80 (%)

Fourth-Year
Course n = 40 (%)

Total
n = 232 (%)

The games with Kahoot!
have helped me to
review concepts of the
subject

Strongly Agree 39.6 40 71.3 84.6 58
Agree 56.3 56.9 28.8 15.4 40.3
Disagree 4.2 3.1 0 0 1.7
Strongly Disagree 0 0 0 0 0

The games with Kahoot!
have helped me to
clarify doubts.

Strongly Agree 29.2 39.1 43.8 80 45.7
Agree 58.3 42.2 52.5 20 45.3
Disagree 12.5 15.6 3.8 0 8.2
Strongly Disagree 0 3.1 0 0 0.9

I think that games with
Kahoot! might be useful
in other subjects.

Strongly Agree 66.7 45.3 77.5 82.5 67.2
Agree 29.2 32.8 22.5 12.5 25
Disagree 2.1 12.5 0 5 4.7
Strongly Disagree 2.1 9.4 0 0 3

Kahoot! activities have
motivated me to study
every week (not only
for the final exam).

Strongly Agree 31.3 25 31.3 50 32.8
Agree 37.5 28.1 36.3 35 34.1
Disagree 31.3 28.1 28.8 10 25.9
Strongly Disagree 0 18.8 3.8 5 7.3

I found it motivating
that Kahoot! quizzes
were linked to reward
cards.

Strongly Agree 50 53.1 62.5 80 60.3
Agree 29.2 32.8 31.3 7.5 27.2
Disagree 20.8 7.8 6.3 10 10.3
Strongly Disagree 0 6.3 0 2.5 2.2

I found the use of
Kahoot! innovative for
teaching and learning.

Strongly Agree 39.6 40.6 60 70 52.2
Agree 56.3 32.8 33.8 27.5 37.1
Disagree 4.2 21.9 6.3 2.5 9.5
Strongly Disagree 0 4.7 0 0 1.3

I have been able to
participate from home
in the Kahoot! activities.

Always 77.2 65.6 75 70 72
Often 22.9 29.7 22.5 30 25.9
Rarely 0 3.1 2.5 0 1.7
Never 0 1.6 0 0 0.4

My overall satisfaction
with the Kahoot!
activities and reward
cards.

Very Satisfied 47.9 46 60 55 52.8
Moderately
Satisfied 37.5 33.3 33.8 37.5 35.1

Slightly Satisfied 14.6 15.9 6.3 7.5 10.8
Dissatisfied 0 4.8 0 0 1.3

4. Discussion

This study showed that a post-lecture activity of testing with Kahoot! and reward
cards affected retention of lecture contents over a 15-week retention interval as measured
by a final exam. In addition, we determined that taking several previous short answer
tests through both gamification techniques produced significantly better retention of the
material than taking the traditional teaching methodology. In addition, the students
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positively assessed, in general, the inclusion of these new teaching tools in the development
of the classes. The degree of participation was very high in all the subjects, mainly due to
the high percentage of student attendance in class, and none of them refused to participate.
Comparable studies that applied gamification techniques obtained similar participation
rates [31–33]. The total number of students in the study was high (n = 313) since a large part
of the students of the entire Physiotherapy Degree participated. Therefore, it is a higher
sample than that of most related studies [32,34,35]. Regarding the study duration, it was
approximately 15 weeks (the period in which the complete teaching of each one of the
subjects was carried out), more than enough time to regularly apply the teaching tools at
the end of classes and in line with other related studies [36–38].

The primary finding was that taking multiple choice tests through gamification
(Kahoot! combined with reward cards) produced superior retention of lecture contents after
almost four months relative to the traditional teaching method.

There is considerable scientific evidence in cognitive psychology that testing can im-
prove the retention of explained material in the classroom through a post-class testing
procedure that can be easily implemented in the classroom [39,40]. In addition to boost-
ing retention, frequent testing can help to lower students’ test anxiety and increase the
regularity of studying [41]. Moreover, many studies have determined that taking a test
produces greater material retention than re-studying of the material [42,43]. The testing
effect is definitely a robust and reliable phenomenon demonstrating that taking an initial
test improves performance on subsequent tests [44]. In line with this and subsequent
finding [45], we applied the Kahoot! game after the subject was taught, as the repetition
at the end of the lesson provides reinforcement and facilitates better knowledge retention
related to the content. Finally, we decided to choose multiple-choice tests as the post-lecture
reinforcement since the final exam will be conducted in the same manner.

The results were statistically significant in all the courses analyzed (students of differ-
ent age and knowledge groups) and in different subjects, which suggests that they may
be independent of these factors and that the best academic performance was due to the
combined use of the tools of gamification and reward. Both techniques motivated and
reinforced the students to assimilate the contents, regardless of what they were. Further-
more, the standard deviation of the correct answers in the group of contents reinforced
by gamification was also lower in all courses, indicating that the results were grouped
around the mean with little dispersion, showing a more consistent and stable academic
performance. Furthermore, the standard deviation of the correct answers in the group of
contents reinforced by gamification was also lower in all courses, indicating that the results
were grouped around the mean with little dispersion, showing a more consistent and stable
academic performance and a reflection of the Kahoot! app’s ability to boost accuracy in
responses. Our goal was not to promote competitiveness, but to make the learning process
exciting. The latest studies in neuroeducation indicate that it is difficult to learn without
conscious and sustained attention. In addition, it is known that attention is aroused when
teaching is different, gamified and curious [12].

The most significant effect of this positive reinforcement learning through gamification
and reward was obtained in the first and third-year courses. The specific characteristics of
each subject or teacher can explain this result.

These promising results could be explained by the fact that the innovative techniques
motivate students to attend classes and be more engaged with them [46–48]. Students are
usually excited and motivated to experiment with different technologies while learning,
mainly because they have skills in operating mobile technologies and enjoy using mobile
apps and games. The learning benefits of the Kahoot! web platform are well documented
by numerous studies [31,34,36,46,48–53]. Furthermore, these tools also motivate students
taking online courses, where the lack of attention is frequent [54] and there is a need to
focus on and engage with the class [55,56].

The design of the studies about gamification in education is very heterogeneous. In
some cases, there are case studies or quasi-experimental studies (without a control group)
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with a test–retest design [32,40,51,55,57,58], and some of them compare academic results
of previous courses with results after gamified teaching [59,60]. In our study, the research
team decided on the correct response rate of reinforced content with these gamification
tools as the primary variable to encourage all students to participate and benefit from the
innovative learning method.

Although the methodology of our study differs from that implemented in many of
the studies, we have observed similar results with an improvement in students’ academic
results in most of them [31,32,37,40,46,53,59–62]. Castro et al. (2019) developed a study
with a methodology similar to our research [32]. Their results showed that the questions
previously answered using Kahoot! in the classroom were significantly easier questions
for students in the final exam. These findings are consistent with our study that showed
significantly better scores in questions on the reinforced contents by Kahoot! combined with
reward cards than those that were not reinforced.

In all cases, feedback was provided after responses (the correct answer was given
or explained) to improve retention [63]. As results are shown immediately, students can
discuss results and solve doubts forthwith [64] in a safe environment [65]. In addition,
feedback should also be provided to ensure students learn from the test, especially in the
event of poor performance.

During the study, at some point, almost all the students had to attend class and
gamification activities online due to the COVID-19 regulations in effect at that time, which
compelled students to take rotating shifts in classes to keep a safe distance at all times. The
student–teacher interaction was remote and synchronous, and it was possible through the
application of Google Meet; the students were able to use gamification tools with no issues
reported. However, very few studies analyze this tool in online classes [33,66], and our
findings are consistent with them. Predictably, due to reduced face-to-face class contact
because of COVID-19, further research in health education and the use of Kahoot! will
substantially increase [46,67].

Response time in Kahoot! quiz games is a relevant element because it is essential
for solving problems in the clinical practice of healthcare professionals [32,68]. Therefore,
one of the main advantages of using Kahoot! in class is that it provides a ranked score
based on the number of correct answers and response time, promoting a certain degree
of competitiveness among students. The implementation of educational games which
consider response time and correct answers favors competitiveness, motivates students to
actively participate in their learning process [32] and positively affects students’ academic
results [24].

Although the vast majority of the studies show favorable results of using Kahoot! as
a teaching tool compared to traditional methods, some evidence does not support this.
The reasons these authors provided to justify these results were diverse. For example,
distractions due to visual effects [69], less direct interaction with the teacher to ask specific
questions [70], little time to answer questions [32], students not used to or who did not like
mobile games presenting more anxiety with the quiz competition [71] or little intervention
time and new content that needed more time to assimilate [72] were the unfavorable aspects.
Therefore, to further enhance the possible positive effect of gamification with Kahoot!, the
research team proposed introducing another motivation element into the study: reward
cards. The students who managed to appear on the leaderboard of the Kahoot! were gifted
with a reward card, representing direct benefits for the student in the subject’s final exam
(e.g., extra time or elimination of incorrect answers in any question chosen by the student
themself). Although some studies explore the effects of digital rewards [73,74], we have
not detected evidence in university studies of the type of reward tool we have used in ours.

Both gaming activities motivated more than 65% of students to study every week,
and not only on the days before the final exam, changing the students’ study behavior.
Surprisingly, this aspect has not received much attention in previous studies [75], although
it may be an essential element of academic success.
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In general, students showed a high level of satisfaction with using these game-based
tools in the classroom; these results are consistent with related research [23,32,34–36,46,76].
The highest-rated options in the survey were “The games with Kahoot! helped me to review
concepts of the subject” and “The games with Kahoot! have helped me to clarify doubts”, with more
than 90% of the students choosing these options [47,51,57,76]. In addition, approximately
90% of the students agreed with the following: “I think that games with Kahoot! might
be useful in other subjects” [51]. In other words, students asserted that Kahoot! increased
teacher–student interaction and was a valuable tool in the learning process. Our results
suggest that students positively evaluated the use of educational games and considered
games helpful learning strategies that could capture their attention and engage them in the
learning process [32,77].

As a strength of our study, it should be noted that much of the scientific literature
on the impact of higher education with tools such as Kahoot! has been widely studied in
numerous subjects of various university degrees and other related health disciplines such
as nursing and medicine [1,23,60,70,72,76,78,79]. Unfortunately, however, there is a lack of
literature regarding the use of Kahoot! in physiotherapy education.

In addition, as a newer and more innovative aspect, the integration in the present
study of reinforcement techniques (testing) through gamification (Kahoot!) and the extra
motivation of reward cards with the hypothesis of improving content assimilation should
be noted. So far, we have not detected any other study that brought together these valuable
teaching tools, neither in university studies related to Physiotherapy nor other studies from
other disciplines.

This study also has two limitations to highlight. The first is due to the methodological
design; our primary variable of results was the correct answer rate in the final exam
of the contents reinforced after class with the gamification and reward tools. In most
related studies, the primary variable is the student’s academic performance (most of
them quasi-experimental studies without a control group) [46] usually with a pre-test
and post-test evaluation [31,36,57,69,71]. The research team chose this design to provide
all students access to the gamification web tool and the reward system without denying
opportunities to any student. In addition, the correct answer rate in the reinforced content
(either traditionally or gamified) can also be considered a student’s academic result (it is an
objectively measured knowledge of the students). The second limitation is that the research
team created the general satisfaction scale, designed “ad hoc” for the study. However, many
articles related to this topic have also used a similar methodology with surveys developed
for this purpose without any additional validation process [31,33,46,55,56,58].

As has been shown in this study, including motivating elements such Kahoot! and
reward cards can promote the assimilation of concepts, enhance attention in class, and may
even improve final academic performance. However, one consideration to keep in mind
for future research is whether similar positive results would be obtained only with the
implementation of testing with Kahoot! but without reward cards. The motivation to obtain
subsequent academic benefits in the final content exam could be essential, and without it,
it may be that only the use of gamification as reinforcement would not have had such a
notable effect. In the same way, other aspects of interest to analyze could be (a) to include
the variable “time of study” or “time of content review” to directly and quantitatively relate the
motivation that gamification produces with changes in the student’s study behavior, and
(b) to evaluate the effectiveness of gamification tools in cooperative teamwork [76], both in
writing the tests and in solving them. However, gamification studies in other educational
disciplines have determined improvements in student motivation at an extensive level,
enhancing their academic performance [21].

Future research should also focus on learning frameworks with control group studies
(even crossover studies) to evaluate these gamification tools as potentially valuable strate-
gies in physiotherapy studies. On the other hand, it would also be interesting to carry out
an analysis from the qualitative point of view to determine the individual perceptions of
the students.
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We believe the present findings have direct implications for educational practice.
Our experiment combined ecologically valid presentation materials (lectures) and realistic
retention intervals (4 months). Furthermore, the benefits that were determined in this
study suggest that the combination of gamification and reward tools can also be helpful for
other disciplines, both health and non-health sciences. We encourage these educators to
incorporate testing through gamification into their daily classroom routine.

5. Conclusions

The students of all the courses of the Physiotherapy Degree obtained better academic
results in the questions about contents reinforced with testing through Kahoot! and reward
cards compared to those that were not reinforced. Test-enhanced learning through these
gamification techniques may be an effective tool for health educators to use in promoting
the retention of clinical knowledge. Most students who participated in the study valued this
new way of learning, especially in reviewing the concepts acquired and clarifying doubts.
With a more student-centered approach that motivates them playfully and competitively,
this teaching technique represents a powerful and innovative tool that can be used in any
subject in Physiotherapy. Furthermore, this new form of teaching interaction can be used
in a comfortable and accessible way to improve the learning process and the assimilation
of content in university teaching of Health Sciences, in face-to-face or online teaching.
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