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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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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 

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
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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 

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 

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 

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.

Gamification 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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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 

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 

Table 1 Demographic characteristics of the participants
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

df = 3
P = 0.59

Female 24 14.5% 22 13.3% 28 16.9% 25 15.1%

Semester 3 20 12.0% 27 16.3% 23 13.9% 16 9.6% P = 0.27
2 20 12.0% 15 9.0% 24 14.5% 21 12.7%

Mean SD Mean SD Mean SD Mean SD P value
Age 21.98 1.44 21.71 1.25 22.28 1.68 21.97 1.32 P = 0.25
Overall GPA 16.91 0.97 17.00 1.07 16.94 1.06 17.18 0.78 P = 0.32
Mark 17.34 0.84 17.09 0.77 16.86 1.47 17.35 0.93 P = 0.33
KFQ Examination Result before 12.78 1.17 12.67 1.07 13.09 0.88 13.05 0.97 P = 0.17
Self-efficacy before 19.08 2.53 19.17 2.48 19.38 2.38 19.48 2.35 P = 0.88
Satisfaction before 41.35 4.91 41.45 3.93 41.26 7.20 41.62 7.25 P = 0.96

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

Mean N SD P value
KFQs Examination Result before 12.90 166 1.03 0.001
KFQs Examination Result after 17.98 166 1.25
Satisfaction before 41.41 166 5.96 0.001
Satisfaction after 43.24 166 5.88
Self-efficacy before 19.27 156 2.42 0.001
Self-efficacy after 27.32 156 1.63
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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 (P < 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’ 

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 methods, 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.

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.
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