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Comparison of education using the flipped
class, gamification and gamification

in the flipped learning environment on the
performance of nursing students in a client
health assessment: a randomized clinical trial

Raziyeh Ghafouri'", Vahid Zamanzadeh' and Malihe Nasiri?

Abstract

Background Since effective education is one of the main concerns of every society and, in nursing, can lead to the
education of successful people, the development of learning and teaching methods with greater effectiveness is
one of the educational priorities in every country. The present study aimed to compare the effect of education using
the flipped class, gamification and gamification in the flipped learning environment on the performance of nursing
students in a client health assessment.

Methods The present study was a Parallel randomized clinical trial study. The participants were 166 nursing
students. The clinical trial data was collected from December 14, 2023, to February 20, 2024. The inclusion criteria
were nursing students who had passed the first semester, who were willing to participate and install the app on
their mobile devices, and who had no experience with the designed application for this study. The participants
were allocated to four groups with colored carts. In the first group, teaching was performed via gamification in a
flipped learning environment; in the second group, teaching was performed via the gamification method. A flipped
class was implemented in the third group. In the fourth group, the usual lecture method was used. The practical
performance to assess the physical health assessment with 10 questions using the key-feature questions, along with
the satisfaction and self-efficacy of the students, was also checked with questionnaires.

Results In this study, 166 nursing students, (99 female and 67 male), with an average (standard deviation) age of
21.29 (1.45) years, participated. There was no statistically significant difference in the demographic characteristics of
the participants in the four intervention groups (P> 0.05). Comparing the results before and after the intervention,
the results of the paired t test indicated a significant difference in the satisfaction, learning and self-efficacy of the
learners (P<0.001). In the comparison of the four groups, the ANOVA results for the comparison of the average
scores of knowledge evaluation and satisfaction after intervention among the four groups indicated a statistically
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significant difference (P<0.001). When the knowledge evaluation scores of the groups were compared, the scores for
gamification in the flipped learning environment were significantly different from the other methods (P<0.05), and
there was no significant difference between the scores for the flipped class and lecture methods (P=0.43). According
to the ANOVA results, when comparing the satisfaction scores of the groups, the students in the flipped learning
environment and gamification groups were more satisfied than the flipped class and lecture groups (P<0.01).

Conclusion Based on the results of the present research, it can be concluded that teaching methods have an effect
on students’learning and satisfaction. The teaching method has an effect on the satisfaction of the students, and the
use of the flipped class method with the use of gamification was associated with more attractiveness and satisfaction
in addition to learning. Teachers can improve the effectiveness of education with their creativity, depending on
situation, time, cost, and available resources, by using and integrating educational methods.

Keywords Flipped classroom, Gamification, flipped learning environment, Nursing, Student, Mobile application

Introduction

Effective education is one of the main concerns of every
society [1]. Because the traditional methods of teaching,
learning and management have little effectiveness [2],
multiple learning strategies of active learning and the use
of technologies [3-5], it is helpful to integrate the class-
room approach among these methods. The reverse is the
use of a playful method [6, 7]. The flipped classroom was
presented in 2007 by Bergmann and Sams, two chemis-
try teachers at Woodland Park High School in Colorado
(USA). Their goal was to ensure that students who could
not attend class for various reasons could proceed at the
pace of the course and not be harmed due to not attend-
ing class [8]. Bergmann and Sams videotaped and dis-
tributed instructional content and found that this model
allowed the teacher to focus more attention on the indi-
vidual learning needs of each student [5, 8].

In 2014, the Flipped Learning Network (FLN) was
introduced, in which flipped learning was defined as
“an educational approach in which direct instruction is
transferred from the group learning dimension to indi-
vidual learning, and in a dynamic and interactive learn-
ing environment, where the instructor guides students
in applying concepts and engaging creatively with course
content” The four pillars of flexible environment, learn-
ing culture, purposeful content and professional instruc-
tor have been described in opposite directions [9, 10]. In
addition to the ever-increasing complexity of the health-
care environment and the rapid advancement of health-
care technology, a global pandemic (COVID-19) has
affected educational structures. The pandemic has caused
a global educational movement toward blended learning
to meet students’ technological and hands-on learning
needs. Indeed, at no time in history has there been such a
sudden transition to this type of learning [11], where the
flipped classroom was widely used [9].

In nursing education, the use of flipped classrooms [9,
12] and technologies [3, 5] has been emphasized. The
results obtained in the systematic review of the effect
of the flipped classroom on academic performance in

nursing education indicated its positive effect, and the
opinions of most students about this method included
aspects such as its usefulness, flexibility, greater inde-
pendence or greater participation [13—19]. According to
the cognitive bases related to the Bloom’s taxonomy, with
the flipped classroom method, the student works in the
first stage of the learning process at home, which is the
simplest stage, and in the second stage, through active
learning with the help of the teacher and classmates, in
class time, which is used to increase and empower more
[20, 21]. In addition, the flipped classroom method has
certain advantages over traditional learning. The flipped
classroom is student-centered and makes students
responsible for their own learning [22], and its use in
nursing has been emphasized in systematic review stud-
ies [3, 23, 24].

One of the interactive teaching methods using comput-
ers is the gamification method. Gamification in education
includes the use of game elements to increase motivation
and participation and to involve students in the personal
learning process [1, 25]. Gamification is an active educa-
tion method. The gamification system increases the level
of engagement and motivation of learners by provoking
excitement and creating challenges for them. Addition-
ally, with this method, it is possible to provide an oppor-
tunity for testing, and in that test, in addition to creating
a challenge, learners are given the opportunity to display
their achievements through competition [26].

Nursing education institutions are obliged to improve
the ability of nursing students to make correct clinical
judgments through various educational programs and
the use of new teaching methods [27, 28] so that when
nursing students enter the clinic, they can fulfill their
role as members of the medical team [27]. Therefore, it is
necessary to carry out more research regarding the iden-
tification of effective teaching methods that can improve
the attractiveness of education and its satisfaction among
nursing students [1, 27].

This study addresses the lack of comparative
research on the effectiveness of flipped classrooms and
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gamification in nursing education, an area that has not
been sufficiently explored. The advantages of combining
education methods are that they can be used together
[6, 7]. For example, by combining education using the
flipped class with gamification, more study time is pro-
vided by using the flipped class, and the attractiveness of
the method is provided by gamification [7]. Therefore,
considering the attractiveness of the new application that
is prepared in a flipped class, the current research was
conducted aimed at comparing the effects of education
using the flipped class, gamification and gamification in
the flipped learning environment on the performance of
nursing students in terms of client health assessment.

Method

The present study was a parallel randomized clinical
trial research aimed at comparing the effect of education
using the flipped class, gamification and gamification in
the flipped learning environment on the performance of
nursing students in a client health assessment. The clini-
cal trial data was collected from December 14th, 2023,
until February 20th, 2024.

Participants

First, in a call, 247 nursing students registered to partici-
pate in the study. After checking the entry criteria, 188
people met the entry criteria for the study. The inclu-
sion criteria were nursing students who had passed the
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Page 3 of 8

first semester, who were willing to participate and install
the app on their mobile devices, and who had no experi-
ence with the designed application for this study. Exclu-
sion criteria were: miss the mobile and drop out of study,
for example, because of transferring, migration or do not
like to continue participating in the study. So, 18 students
were excluded from study for unwillingness to continue,
2 students because of migration were excluded, and 2
people were excluded for missing their mobile (Fig. 1).

The participants were allocated to four groups with
using colored carts. Before sampling, 188 carts in 4 blue,
red, black and white colors (from each color, 45 carts)
were prepared in one enveloped pocket. After complet-
ing the informed consent and pre-test questionnaires,
each student took a colored card from the enveloped
pocket. Then, with the lottery, it was determined that the
participants with the blue card participated in the gami-
fication in a flipped learning environment, the red cart in
the gamification, the black cart in the flipped class, and
the white cart in the lecture method. The study and sam-
pling process is shown in Fig. 1.

Intervention

The education course was 4 class in 60 min of health sta-
tus assessment in 4 weeks. Each group has a classroom
weekly. Education content was health assessment and
clinical examination courses of the Bachelor of Nursing

The application was
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Fig. 1 Study and sampling process
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Education curriculum. Course plan was developed based
on the curriculum.

For intervention, the application was designed using
the cascade model (initial analysis, system analysis,
design, programming, testing (alpha and beta), imple-
mentation and modification) [29, 30]. In the initial analy-
sis stage, the need or the desired problem, which is the
issue of education improvement, is raised, and can tech-
nical solutions be provided for it? If there are possible
solutions, the practicality is evaluated, and in the analysis
of the visual appeal system, the up-to-date information,
simple language, and comprehensiveness of the informa-
tion provided in the educational content are checked. In
the design phase, the design of the desired system was
written, and a program was written by the programmers
according to the initial design of the system.

The educational content of the application was pre-
pared based on the health assessment and clinical exami-
nation courses of the Bachelor of Nursing Education
Program, approved by an expert panel. The application
was designed in two parts: education and scenario-based
games. In the education section of the application, the
content of the education was presented, and in the sce-
nario base game section, the 10 scenarios of health status
assessment and clinical examination were designed based
on real situations.

In the scenario base game section of the application,
the application was embedded as a game in such a way
that the student, at the first, observes the chief compli-
ance of the patient, and they must complete patient
examinations and choose the correct answer. If they
choose correctly, they will take a green cart, and if they
make a mistake, they will take a red cart. They could take
4 green carts in each scenario. A yellow cart was shown
when the answer was not incorrect, but it was not an
exact answer. In each scenario, they must find the correct
nursing diagnosis. They must provide a nursing diagnosis
based on the priority of care in the scenario.

The fundamental elements of gamification are mechan-
ics (motivating students through points, budgets and
rewards), dynamics (engaging users through stories and
narratives), and aesthetics (user experiences from appli-
cations about being user-friendly and attractive) [31-33].
The mechanics element was considered in the applica-
tion, with green carts in each stage. The dynamic element
was considered in the scenarios. The aesthetic element
was considered and checked in alpha and beta tests.

In the test phase, the Application was checked for
errors, and it was tested for user acceptance in two parts,
the alpha and beta tests. In the alpha test, the program
was used by the designers (four academic nurses and 4 IT
men) as users, and in the beta test, a group of users (20
nursing studentsThe fundamental elements of a flipped
class are that the students must read the content before
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the class and do the assignment in the class. In this study,
this element was considered, and the provided content
was given to participants at first. The students read con-
tent for each class before the class, and they solved the
assignment in the class. The provided content for the
flipped class group was designed in the PowerPoint files,
and for the gamification in the Flipped Learning Environ-
ment group was designed in the application.

It was improved based on their opinions, and in the
next stage, the approved application by the designer and
user was used in this study.

Lecture group

In the Lecture group, the content of the education was
held in the lecture method, and in each section, at the
end of class, a scenario of the designed was given to the
students as an assignment. They must solve it by next
week. At the end of the study, four scenarios were per-
formed by the students as assignments in this group.

Flipped class group

In the Flipped class group, the content was prepared in
the four voiced PowerPoints and presented them to the
students in the first session. Students read the content
of each class, and in class they discussed the educational
content and solved the scenarios as an assignment. Eight
scenarios were discussed by the students as assignments
in this group.

Gamification group

In the Gamification group, in each class, after the edu-
cational content was presented, the homework was pre-
sented, and students played a scenario of application in
the class. Four scenarios were performed by the students
as assignments in this group.

Ganmification in the flipped learning environment group

In the Gamification in the Flipped Learning Environment
group, the designed mobile application was presented
in the first session of the course. Students must read the
content of the session before the class, and in class they
discussed the educational content and solved the scenar-
ios as an assignment. Eight scenarios were performed as
homework by students in a gamification environment.

Data collection tools

In this study, a questionnaire with 10 key-feature ques-
tions (KFQs) was designed by an expert panel of 10 aca-
demic nurses. After designing a KFQ questionnaire, its
validity and reliability were examined. Validity was con-
firmed with a content validity ratio (CVR) of 14 expert
(academic nurses) and qualitative validity with 7 aca-
demic and 7 clinical nurses; reliability was checked by
test-retest. The CVR of the questionnaire was 0.96 and
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Table 1 Demographic characteristics of the participants
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Group

Gamifcation in flip environment Gamifcation Flipped Class Lecture Test Result

Count N % Count N % Count N % Count N %
Gender Male 16 9.6% 20 12.0% 19 11.4% 12 7.2% X2

Female 24 145% 22 133% 28 169% 25 1519%  df=3
P=0.59

Semester 3 20 12.0% 27 16.3% 23 13.9% 16 9.6% P=027

20 12.0% 15 9.0% 24 14.5% 21 12.7%

Mean SD Mean SD Mean SD Mean SD Pvalue
Age 21.98 1.44 21.71 1.25 22.28 1.68 2197 132 P=0.25
Overall GPA 16.91 097 17.00 1.07 16.94 1.06 17.18 0.78 P=032
Mark 17.34 0.84 17.09 0.77 16.86 147 17.35 093 P=033
KFQ Examination Result before  12.78 117 12,67 1.07 13.09 0.88 13.05 0.97 P=0.17
Self-efficacy before 19.08 253 19.17 248 19.38 238 19.48 2.35 P=0.88
Satisfaction before 4135 4.91 4145 393 41.26 7.20 4162 7.25 P=0.96

was confirmed. All seven academic and seven clinical
nurses confirmed the qualitative validity of the question-
naire. The content validity coefficient based on the num-
ber of participating professors (at least 10 people) is 0.49
as the minimum acceptable according to the Lauwshe
Tables (18, 19) and the necessity of the items of tools was
confirmed.

For the test-retest of KFQ questionnaire, 10 nursing
students participated. They filled out the questionnaire
twice, with an interval of two weeks. The correlation
coefficient between their answers was 0.93 with Spear-
man’s correlation coefficient. The correlation coefficient
above 0.7 is good [34, 35].

Additionally, education satisfaction was investigated
with the Measuring Student Satisfaction Scale from the
Student Outcomes Survey [27], which includes 20 items.
The validity of it was confirmed with CVR, and the reli-
ability was checked by Cronbach’s alpha. The CVR of the
questionnaire was 0.91 and was confirmed. Cronbach’s
alpha was 0.69. Cronbach’s alpha coefficient above 0.7 is
good, 0.3-0.7 is good, and less than 0.3 is poor [34, 35].
The overall Cronbach’s alpha was appropriate reliability.

The Sherer questionnaire tool was used to assess the
self-efficacy of the nursing students [36]. This tool con-
tains 17 items on a five-point Likert scale. Sherer et al.,
confirmed the reliability of the questionnaire with Cron-
bach’s alpha 0.76 [36]. Also, for this questionnaire, the
validity was confirmed with CVR, and the reliability was
checked by Cronbach’s alpha. The CVR of the question-
naire was 0.90 and was confirmed. Cronbach’s alpha was
0.45.

Data analysis

The analysis of the research data was performed using
the Statistical Package for Social Sciences version 20. The
Kolmogorov-Smirnov test was used to assess the nor-
mality of the data. Data analysis was performed by using

Table 2 The results of comparing the satisfaction and self-
efficacy of participants before and after the intervention

Mean N sD Pvalue
KFQs Examination Result before 12.90 166 1.03 0.001
KFQs Examination Result after 17.98 166 1.25
Satisfaction before 4141 166 5.96 0.001
Satisfaction after 4324 166 5.88
Self-efficacy before 19.27 156 242 0.001
Self-efficacy after 2732 156 1.63

descriptive tests, such as percentage, mean and standard
deviation, and statistical tests, such as the chi-square test,
paired t test, and ANOVA. In all statistical tests, a signifi-
cance level was considered less than 0.05.

Results

In the present study, 166 nursing students, 99 women
and 67 men, with an average (standard deviation) age of
21.29 (1.45) years, were participated. The demographic
characteristics of the participants are shown in Table 1.
The homogeneity of the intervention and control groups
was checked with statistical methods, and the results are
reported in Table 1. There was no statistically significant
difference in the demographic characteristics of the par-
ticipants in the groups (P>0.05).

Comparing the results before and after the interven-
tion, the results of the paired t test indicated a significant
difference in the satisfaction, learning and self-efficacy
of the learners (P<0.001). Table 2 shows the results of
paired t tests.

The ANOVA showed that a statistically significant dif-
ference between the mean scores of knowledge and sat-
isfaction after intervention in the four groups (P<0.001).
The result of the ANOVA was not significant difference
between the mean of the self-efficacy after intervention
in the four groups (P=0.101).

In the analysis of the groups, there was a significant dif-
ference in the comparison of the knowledge evaluation
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scores, such that there was a significant difference
between the average of the gamification methods in the
flipped learning environment group and the gamifica-
tion compared to the inverted class and lecture, consid-
ering equal variance (P<0.001). There were significant
differences at the 0.05 level between the two gamifica-
tion methods in the flipped learning environment group
and the gamification group (P=0.03). Gamification and
flipped classes had no significant difference (P=0.054).
There was no significant difference between the two
methods of flipped class and lecture (P=0.43).

According to the ANOVA results, when comparing
the satisfaction scores of the groups, there was no sig-
nificant difference between the means of gamification in
the flipped learning environment and the gamification
method (P=0.49); however, there was a significant dif-
ference between the gamification in the flipped learn-
ing environment and the gamification with the flipped
class and the lecture. Additionally, there were significant
differences between the flipped class and the lecture
method (P<0.01).

Discussions
This study aimed to compare the effects of the lecture
method, flipped class and gamification in a flipped learn-
ing environment on the performance of nursing students
in assessing the health status of clients. The demographic
characteristics of the participants (gender, age, academic
semester, grade point average and theory course score)
had the same distribution among the four groups, and
there was no statistically significant difference (?<0.05).

Comparing the results before and after the training,
the results of the paired t test indicated a significant dif-
ference in the satisfaction, learning and self-efficacy of
the learners (P<0.001). The results indicate that all four
teaching methods effectively affected the learning, sat-
isfaction and self-efficacy of students in evaluating the
health status of their clients. However, in the comparison
of the 4 groups, ANOVA revealed a statistically signifi-
cant difference (P<0.001). In the analysis comparing the
knowledge evaluation scores of the gamification group
with those of the other methods group, there were signif-
icant differences (P<0.05), and there was no significant
difference between the two methods (Flipped class and
lecture) (P=0.439). According to the ANOVA results,
the satisfaction scores of the groups were greater for the
gamification in the flipped learning environment and
gamification groups than for the flipped class and lecture
groups (P<0.01). The results of the present research indi-
cate that teaching methods have an effect on students’
learning and satisfaction.

Rachayon and his colleagues also used a task-based
learning method in combination with digital games in
a flipped learning environment to develop students’
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English language skills, and their results also indicated
the success of combining the above methods [7]. Muntri-
kaeo and his colleagues also used a similar model of task-
based learning in combination with games in a reversed
environment for teaching English, and their findings were
also successful [6]. The results of the current research,
which involved the integration of the gamification in the
flipped learning environment for teaching health status
assessment to nursing students, are similar to those of
the above research.

Zou et al,, in their systematic review, found that success
in the flipped classroom is related to teachers’ creativity
in making the classroom interactive, students’ readiness,
and the use of technology [37]. In the present study, the
flipped class, along with the use of gamification in the
flipped learning environment, increased learner satisfac-
tion and learning. Therefore, their findings are similar to
the findings of the present study.

Hernon and his colleagues reported that the use of
technology plays a significant role in the development of
nursing students’ skills [4]. Regarding the use of educa-
tional applications for health assessment, the results of
their research are the same as the current research, and
the use of technology not only plays a role in learning but
also it has role in education satisfaction. Considering the
results of the present study and similar studies, we can
conclude that the use of gamification in the flipped learn-
ing environment is an interactive teaching method and
can be used to improve nursing education. Gamification
can increase the attractiveness of education and promote
education. If a good application is designed as a flipped
enviroment, it provides more time in the classroom for
discussion, interaction, and scenario-based education
and promotes education satisfaction.

In this study, the satisfaction with education had a sig-
nificant difference between the groups, but the students’
self-efficacy, despite the significant difference before and
after the intervention, did not have a significant differ-
ence between the groups. Since all three studied methods
were effective in students’ learning and self-efficacy, it
can be said that teachers can improve educational effec-
tiveness and satisfaction by using different methods and
combining them in educational situations by considering
resources and conditions.

The gamification method was associated with higher
satisfaction, but it requires more resources, equipment,
and skilled personnel. The flipped class method requires
fewer resources, is more cost-effective, and provides
more time for practice and group discussion. By com-
bining these two methods, the advantages of both can
be used, which is confirmed by the results of the present
study. It seems that the upside-down environment pro-
vides a good opportunity for life-long training, including
the promotion of interaction and teamwork, and along
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with other methodes, it is also associated with more effec-
tiveness and benefits.

In this study, knowledge and satisfaction of educa-
tion had significant differences between groups, but stu-
dents’ self-efficacy had not significant difference between
groups. Maybe it was due to the fact that we participated
in the second and third semesters of nursing students,
and the interactive skills of students were not assessed.
So, the researchers recommended that more research
be conducted with the aim of investigating interactive
and communication skills using gamification in a flipped
environment.

Therefore, this method is helpful in nursing educa-
tion as well as other medical fields. It is suggested that
this method could be combined with other educational
methods, such as task-based and team-based methods, to
develop the possibility of developing team-based educa-
tion and task-based education. Integrated gamification
methods in the flipped learning environment with mobile
applications have greater attractiveness and satisfaction
with effective education, and with the use of appropriate
applications, it is necessary to create a sense of competi-
tion and learning. But, in this study, the interactive skills
of students were not assessed. Finally it is emphasized
that teachers can improve the effectiveness of education
with their creativity, depending on situation, time, cost,
and available resources, by using and integrating educa-
tional methods.

Conclusion

The teaching method has an effect on students’ satisfac-
tion with the teaching method, and the use of gamifica-
tion in the flipped learning environment is more effective
than the flipped class method, gamification, and the lec-
ture method. Based on the results of the present research,
it can be concluded that teaching methods have an effect
on students’ learning and satisfaction. The teaching
method has an effect on the satisfaction of the students,
and the use of the flipped class method with the use of
gamification was associated with more attractiveness
and satisfaction in addition to learning. Teachers can
improve the effectiveness of education with their cre-
ativity, depending on situation, time, cost, and available
resources, by using and integrating educational methods.

Limitations

Not installing the program on IOS phones made it
impossible for these users to use the application and drop
out study, so we recommended that designed application
for android and IOS. The ability of the professor to teach
with the method of gamification in the flipped learn-
ing environment and his mastery of the application are
necessary to provide necessary training to the teachers
regarding the above methods.
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Integrated gamification methods in the flipped learn-
ing environment with mobile applications have greater
attractiveness and satisfaction. But, in this study, the
interactive skills of students were not assessed. So the
researchers recommended that more research be con-
ducted with the aim of investigating interactive and com-
munication skills using the gamification method in an
upside-down environment.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-024-05966-2.

Supplementary Material 1

Supplementary Material 2

Acknowledgements

The authors also wish to thank all the participants and those who helped

us in carrying out the research especially all the staffs of Department of
Medical Surgical Nursing of School of Nursing & Midwifery of Shahid Beheshti
University of Medical Sciences.

Author contributions

VZ and RG formulates the research question that represents the systematic
review objective. VZ and RG provide proposal and reports. RG collected the
data. MN: Data analysis. All authors read and approved the final manuscript.

Funding
The authors received no specific funding for this work.

Data availability
Data is provided within the manuscript or supplementary information files.

Declarations

Ethics approval and consent to participate

This study was approved by the ethics committee of Shahid Beheshti
University of Medical Science (IRSBMU.PHARMACY.REC.1402.152), and all
methods were carried out in accordance with the research ethical codes of
the Iran National Committee for Ethics in Biomedical Research. The authors
guarantee that they have followed the ethical principles stated in the
Declaration of Helsinki (to protect the life, health, dignity, integrity, right to
self-determination, privacy, and confidentiality of personal information of
research subjects) in all stages of the research. This is the online certificate of
the research ethical code: https://ethics.research.ac.ir/ProposalCertificateEn.
php?id=404003&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPr
intPageBorder=true&LetterPrint=true. This study was registered in the Iranian
Registry of Clinical Trials (https:/irctbehdasht.gov.ir) on 14/12/2023, with the
IRCT ID: IRCT20210131050189N7. To observe ethical considerations, School of
Nursing & Midwifery of Shahid Beheshti University of Medical Sciences agreed
to participate in the study; the research goals and procedures were elucidated
to the participants, the participants were assured of information anonymity
and confidentiality, and informed written consent was obtained from each
participant and documented. They participated in the study voluntarily and
could leave the study at any stage.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
'Department of Medical Surgical Nursing, School of Nursing & Midwifery,
Shahid Beheshti University of Medical Sciences, Vali-Asr Avenue, Cross of


https://doi.org/10.1186/s12909-024-05966-2
https://doi.org/10.1186/s12909-024-05966-2
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=404003&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=404003&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=404003&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true
https://irct.behdasht.gov.ir

Ghafouri et al. BMC Medical Education

(2024) 24:949

Vali-Asr Avenue and Hashemi Rafsanjani (Neiaiesh) Highway, Opposite to
Rajaee Heart Hospital, Tehran, Iran

Department of Basic Sciences, School of Nursing & Midwifery, Shahid
Beheshti University of Medical Sciences, Tehran, Iran

Received: 15 March 2024 / Accepted: 28 August 2024
Published online: 30 August 2024

References

1.

Khaledi A, Ghafouri R, Anboohi SZ, Nasiri M, Ta'atizadeh M. Comparison of
gamification and role-playing education on nursing students' cardiopulmo-
nary resuscitation self-efficacy. BMC Med Educ. 2024;24(1):1-6.

Pellegrino JL, Vance J, Asselin N. The Value of songs for Teaching and Learning
Cardiopulmonary Resuscitation (CPR) competencies: a systematic review.
Cureus. 2021;13(5).

Chi M, Wang N, Wu Q, Cheng M, Zhu C, Wang X, et al. editors. Implementa-
tion of the flipped Classroom combined with problem-based learning in

a medical nursing course: a Quasi-experimental Design. Healthcare: MDPI;
2022.

Hernon O, McSharry E, MacLaren |, Carr PJ. The use of educational technol-
ogy in teaching and assessing clinical psychomotor skills in nursing and
midwifery education: a state-of-the-art literature review. J Prof Nurs.
2023;45:35-50.

River J, Currie J, Crawford T, Betihavas V, Randall S. A systematic review exam-
ining the effectiveness of blending technology with team-based learning.
Nurse Educ Today. 2016;45:185-92.

Muntrikaeo K, Poonpon K. The effects of Task-based instruction using
online Language games in a flipped learning environment (TGF) on English
oral communication ability of Thai secondary students. Engl Lang Teach.
2022;15(3):9-21.

Rachayon S, Soontornwipast K. The effects of task-based instruction using

a digital game in a flipped learning environment on English oral commu-
nication ability of Thai undergraduate nursing students. Engl Lang Teach.
2019;12(7):12-32.

Bergmann J, Sams A. Flip your classroom: Reach every student in every class
every day. International society for technology in education; 2012.

Barbour C, Schuessler JB. A preliminary framework to guide implementation
of the flipped Classroom Method in nursing education. Nurse Educ Pract.
2019;34:36-42.

Talbert R, Mor-Avi A. A space for learning: an analysis of research on active
learning spaces. Heliyon. 2019;5(12).

Jowsey T, Foster G, Cooper-loelu P, Jacobs S. Blended learning via distance
in pre-registration nursing education: a scoping review. Nurse Educ Pract.
2020;44:102775.

Blegur J, M@mun A, Mahendra A, Mahardika IMS, Tlonaen ZA. Bibliometric
analysis of micro-teaching model research trends in 2013-2023. J Innov
Educational Cult Res. 2023;4(3):523-33.

Yun S, Min S. A study on learning immersion, online class satisfaction, and
perceived academic achievement of flip-learning online classes. J Surv
Fisheries Sci. 2023;10(45):432-41.

Sullivan JM. Flipping the classroom: an innovative approach to graduate
nursing education. J Prof Nurs. 2022,38:40-4.

Ng EKL. Student engagement in flipped classroom in nursing education: an
integrative review. Nurse Educ Pract. 2023:103585.

Kazeminia M, Salehi L, Khosravipour M, Rajati F. Investigation flipped class-
room effectiveness in teaching anatomy: a systematic review. J Prof Nurs.
2022;42:15-25.

Ozbay O, Cinar S. Effectiveness of flipped classroom teaching models in nurs-
ing education: a systematic review. Nurse Educ Today. 2021;102:104922.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 8 of 8

Betihavas V, Bridgman H, Kornhaber R, Cross M. The evidence for flipping
out”: a systematic review of the flipped classroom in nursing education.
Nurse Educ Today. 2016;38:15-21.

Tan C, Yue W-G, Fu Y. Effectiveness of flipped classrooms in nursing education:
systematic review and meta-analysis. Chin Nurs Res. 2017;4(4):192-200.

Sari NARM, Winarto, Wu T-T, editors. Exemplifying Formative Assessment in
Flipped Classroom Learning: The Notion of Bloom'’s Taxonomy. International
Conference on Innovative Technologies and Learning; 2022: Springer.
SivaKumar A. Augmenting the flipped classroom experience by integrating
revised Bloom's taxonomy: a faculty perspective. Rev Educ. 2023;11(1):e3388.
Merrett CG. Analysis of flipped Classroom techniques and Case Study Based
Learning in an introduction to Engineering materials Course. Adv Eng Educ.
2023;11:2-29.

Banks L, Kay R. Exploring flipped classrooms in undergraduate nursing and
health science: a systematic review. Nurse Educ Pract. 2022:103417.

Sezer TA, Esenay FI. Impact of flipped classroom approach on undergraduate
nursing student’s critical thinking skills. J Prof Nurs. 2022;42:201-8.

Nevin CR, Westfall AO, Rodriguez JM, Dempsey DM, Cherrington A, Roy B,

et al. Gamification as a tool for enhancing graduate medical education.
Postgrad Med J. 2014;90(1070):685-93.

Verkuyl M, Romaniuk D, Atack L, Mastrilli P. Virtual gaming simulation for nurs-
ing education: an experiment. Clin Simul Nurs. 2017;13(5):238-44.

Jang K, Kim SH, Oh JY, Mun JY. Effectiveness of self-re-learning using video
recordings of advanced life support on nursing students'knowledge, self-
efficacy, and skills performance. BMC Nurs. 2021;20(1):1-10.

Roel S, Bjerk IT. Comparing nursing student competence in CPR before and
after a pedagogical intervention. Nursing Research and Practice. 2020,2020.
Ali WNAW, Yahaya WAJW, Waterfall -ADDIE, Model. An Integration of Software
Development Model and Instructional Systems Design in Developing a
Digital Video Learning Application. 2023.

Rodriguez S, Sanz AM, Llano G, Navarro A, Parra-Lara LG, Krystosik AR, et al.
Acceptability and usability of a mobile application for management and
surveillance of vector-borne diseases in Colombia: an implementation study.
PLoS ONE. 2020;15(5):e0233269.

Govender T, Arnedo-Moreno J, editors. A survey on gamification elements in
mobile language-learning applications. Eighth international conference on
technological ecosystems for enhancing multiculturality; 2020.

Landers RN, Armstrong MB, Collmus AB. How to use game elements to
enhance learning: Applications of the theory of gamified learning. Serious
Games and Edutainment Applications: Volume II. 2017:457 -83.

Toda AM, Klock AC, Oliveira W, Palomino PT, Rodrigues L, Shi L, et al. Analysing
gamification elements in educational environments using an existing Gamifi-
cation taxonomy. Smart Learn Environ. 2019;6(1):1-14.

Kellar SP, Kelvin EA. Munro's statistical methods for health care research. Wolt-
ers Kluwer Health/Lippincott Williams & Wilkins; 2013.

Polit DF, Yang F. Measurement and the measurement of change: a primer for
the health professions. Wolters Kluwer Health; 2015.

Sherer M, Adams CH. Construct validation of the self-efficacy scale. Psychol
Rep. 1983;53(3):899-902.

Zou D, Luo S, Xie H, Hwang G-J. A systematic review of research on flipped
language classrooms: theoretical foundations, learning activities, tools,
research topics and findings. Comput Assist Lang Learn. 2022,35(8):1811-37.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Comparison of education using the flipped class, gamification and gamification in the flipped learning environment on the performance of nursing students in a client health assessment: a randomized clinical trial
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Participants
	﻿Intervention
	﻿Lecture group
	﻿Flipped class group
	﻿Gamification group
	﻿Gamification in the flipped learning environment group


	﻿Data collection tools
	﻿Data analysis
	﻿Results
	﻿Discussions
	﻿Conclusion
	﻿Limitations

	﻿References


