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Introduction 
Due to the existing realities in the educational system of 
medical universities, teaching holds special importance, 
on the one hand, and enhancing the quality of students’ 
education requires a change in the teaching style and 
content, on the other hand (1). According to proponents 
of educational approaches, traditional teaching methods 
alone lack the capability to respond to the needs and 
challenges arising from new technologies (2).

Moreover, courses in nursing currently taught in 
many nursing faculties are primarily based on traditional 
principles and methods, transferring a substantial 

amount of information to students without a clear impact 
(3). Therefore, in recent years, the need for reconsidering 
traditional teaching methods and adopting innovative and 
active learning styles, with a focus on student-centered 
approaches, has been felt by educational systems. The 
application of these methods has become common in 
various fields, including medical sciences (4). Accordingly, 
due to the focus of active methods on student-centered 
learning (5) and the humanistic paradigm in education 
(6), participatory learning methods, which culminate 
in learning through group interaction (7, 8), have been 
developed. 
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Abstract
Background and aims: Medical universities are shifting from traditional teaching to active, 
student-centered approaches. This study evaluated the effectiveness of the flipped classroom 
and jigsaw methods on nursing students’ understanding of the learning environment during 
cardiopulmonary resuscitation (CPR) training for COVID-19 patients.
Methods: In this quasi-experimental study, 41 seventh-semester nursing students were randomly 
assigned to either a jigsaw (n = 20) or flipped (n = 21) classroom. Comprehension was assessed 
using Fraser’s questionnaire, and data were analyzed with SPSS through means, standard 
deviations, and independent t-tests.
Results: The jigsaw classroom group achieved significantly higher average scores across various 
dimensions compared to the flipped classroom group. Specifically, the jigsaw group scored 
27.35 ± 3.63, 26.75 ± 4.96, 22.60 ± 1.79, and 20.55 ± 2.93 for personalization, participation, 
innovation, and individualization, respectively, with an overall average of 180.20 ± 20.32. In 
contrast, the flipped classroom group scored lower at 24.67 ± 3.51, 23.38 ± 4.51, 20.48 ± 2.48, 
and 18.86 ± 2.39, with an overall average of 165.38 ± 19.38.
Conclusion: This study emphasizes the significance of the learning environment in educational 
success, showing that student-centered strategies like the flipped classroom and jigsaw methods 
enhance learning, discussion, and communication skills. These approaches can effectively 
complement or replace traditional methods, particularly in teaching critical skills such as CPR 
for COVID-19 patients.
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The jigsaw method is one type of new educational method 
based on participatory learning. This method was first 
introduced by Aronson with the aim of developing group 
collaboration skills in learners (9). The implementation 
of this method involves initially dividing the written 
content of the lesson, provided by the instructor, into 
several parts (usually five or six parts). Additionally, the 
instructor assigns students to small groups, and each 
group is given one part of the content. The members of 
each group are then responsible for teaching the segment 
of the lesson they have to their fellow group members 
(10-12). In this method, the instructor, considering the 
learning conditions, establishes an environment based 
on collaboration. In such an environment, learners learn 
to engage in discussions and conversations with their 
classmates at times when they need assistance. Instead 
of the instructor being the primary reference, classmates 
are presented as valuable and significant sources of 
knowledge. Hannani et al explored the jigsaw method 
in undergraduate operating room students, identifying 
potential benefits in learning and understanding the 
environment (13). However, its specific application in 
CPR training for patients with coronavirus disease 2019 
(COVID-19) warrants further investigation to address 
gaps in high-stakes clinical skills education.

On the other hand, with the development of educational 
technologies, learners tend to have a greater inclination 
toward using online teaching methods. These methods 
are considered the elements of blended learning (learner-
centered approaches) (14). In this type of learning, various 
forms of technology are utilized to enhance active learning 
for learners. Thus, the flipped classroom is considered a 
specific learning model, a subset of blended learning (15). 
This method was initially introduced by two American 
educators named Jonathan Bergmann and Aaron Sams 
(16). According to the research by Lage et al, flipped 
learning involves conducting activities outside the class 
that would traditionally be done inside the classroom and 
vice versa (17). In this method, the instructor provides 
learners with electronic content containing pre-recorded 
lectures, either by themselves or with other educators. In 
addition, learners are required to review these electronic 
materials before class and come prepared to actively 
participate in various activities arranged by the instructor 
during the class. Therefore, the flipped classroom 
provides conditions that cater to different learning styles 
of learners (18). In other words, in the flipped classroom, 
instead of spending time explaining content through 
lecturing, instructors can use this limited class time for 
more interactive activities, such as class discussions, peer-
supported learning, and group work (19). 

The impact of the flipped classroom on learner-centered 
learning outside the classroom and interactive learning 
inside the class indicates its favorable outcomes on 
learning (20). In the flipped classroom method, students 
learn based on their needs and priorities, and instructors 
have more time to guide students and provide feedback 

to each of them (21). Özüdoğru and Aksu examined 
the flipped classroom in pre-service teachers, noting 
similarities in environmental understanding but higher 
progress test scores compared to traditional methods 
(19). Nonetheless, in the context of CPR training, where 
real-time collaboration is critical, additional research 
is needed to evaluate its efficacy relative to other active 
methods.

Students’ perception of the psychosocial environment 
prevailing over the learning space is also an essential aspect 
in learners’ perspectives on the presented courses (22). In 
addition to the importance of learning and the method 
of learning acquisition, one cannot ignore the influence 
of the learning environment and students’ perception of 
the educational environment on the outcome and the way 
learners acquire knowledge (23). More precisely, the quality 
of the learning environment can indicate the effectiveness 
of an educational program (24). Furthermore, the learning 
environment is one of the principal and crucial criteria for 
learners’ behavior, and its components are aligned with 
academic progress and satisfaction with the course (25). 
The learning environment encompasses all spaces and 
places where instructors and learners interact to achieve 
their common goals (26). Improving learners’ access to 
educational objectives is one of the significant impacts 
of this environment (27). Therefore, any ambiguity in 
this space can lead to a decrease in learners’ interest in 
various academic subjects and ultimately in their field of 
study (28). One of the most important responsibilities of 
instructors is to create an effective learning environment, 
especially in the education of medical sciences, given the 
continuous and growing changes in healthcare fields. 
This is crucial because students are expected to be able 
to investigate and address unexpected issues that may 
arise in the care environment, make timely decisions, and 
collaborate with other members of the healthcare team to 
resolve them (29). 

Cardiopulmonary resuscitation (CPR) is one of the 
unexpected clinical interventions that is continuously 
under examination and modification due to its 
significance in the medical sciences (30). During the 
prevalence of infectious agents (e.g., COVID-19), CPR 
becomes particularly more challenging and requires more 
precise considerations in preventing the transmission of 
infectious microorganisms to other patients, caregivers, 
and healthcare staff (31). Considering the impact of 
the learning environment and students’ perception of 
the learning environment on the learning process, it is 
necessary to conduct research on the effectiveness of 
educational methods on nursing students’ understanding 
of the psychosocial environment prevailing in the 
classroom during CPR training for COVID-19 patients. 
Thus, the present study is conducted to evaluate the 
effectiveness of the flipped classroom and jigsaw methods 
on nursing students’ understanding of the prevailing 
classroom environment at Bushehr University of Medical 
Sciences, Iran, specifically in the context of CPR education 
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for COVID-19 patients.

Materials and Methods
Research Design and Participants
This quasi-experimental, two-group posttest study was 
conducted to determine the effectiveness of the flipped 
classroom and jigsaw methods on nursing students’ 
understanding of the prevailing classroom environment 
at Bushehr University of Medical Sciences, Iran, in 2022. 
The research participants included all seventh-semester 
undergraduate nursing students (60 individuals) who 
were purposefully selected based on the entrance criteria 
through a census approach (41 individuals). Initially, 
all 60 students in the seventh semester expressed their 
willingness to participate in the study. However, during 
the training and implementation of the methods, only 41 
students were present. The students were then randomly 
assigned to the jigsaw class (n = 20) and the flipped 
classroom class (n = 21) groups. 

Research Approach
In this study, an effort was made to ensure consistency 
among all students in factors other than the different 
teaching methods (e.g., content, facilitator, and the 
learning environment). This implies that the same 
educational content was presented by a specific facilitator 
in a uniform learning environment, namely, the Nursing 
and Midwifery School of Bushehr University of Medical 
Sciences. Before the start of the teaching sessions, an 
introductory session was held with the students. Before 
the teaching sessions began, a separate and in-person 
introductory session was conducted with the students. 
In this session, necessary explanations about the research 
objectives were provided to the students, and their informed 
consent to participate in the study was obtained. Then, 
the flipped classroom and jigsaw methods were explained 
to the first and second groups, respectively. During the 
same session, for the purpose of monitoring the training 
course, students joined two separate WhatsApp groups 
(the flipped classroom and jigsaw groups). Through these 
groups, they received information regarding the course 
commencement, coordination details about the day and 
time of the course for the jigsaw group, the CD delivery 
day, and ongoing monitoring and studying of content for 
the flipped classroom group. At the end of this session, 
the demographic information form was completed by the 
students.

Intervention 
In the jigsaw group, during the one-day class session 
lasting 110 minutes, the students were divided into groups 
of 5, and the content of CPR in COVID-19 patients was 
divided into 5 parts. Each part of the content was assigned 
to one of the members of the group, and individuals had 
the opportunity to individually study their assigned topic 
for 10 minutes. Then, individuals with similar content and 
discussions from each group were grouped into secondary 

groups, and within a 10-minute period, they discussed the 
common content in the new (secondary) group. After the 
allocated time, individuals returned to their initial groups, 
and each person was given 5 minutes to explain their 
content to other group members. Finally, the researcher, 
acting solely as a facilitator, addressed students’ questions 
and ambiguities through various learning activities, such 
as holding question-and-answer sessions and presenting 
different algorithms for CPR using fill-in-the-blank 
questions. All relevant content was reviewed within the 
60-minute session. At the end of the class, relevant exams 
were administered to the students, and all the content and 
materials provided to them were collected back in order 
to prevent interaction and sharing of written content with 
the flipped class group.

The intervention for the flipped class group was 
conducted one week later, after completing the 
intervention for the jigsaw class. In the flipped class group, 
one week before the class, a researcher-made audio-
narrated PowerPoint file, along with a PDF version, about 
CPR in COVID-19 patients, was provided to the students 
by the researcher on a CD. On the day of the one-day 
class, which lasted 90 minutes, a pre-test was conducted 
in the form of a face-to-face question-and-answer 
session to ensure students’ understanding of the course 
materials. In the class, the researcher, acting solely as a 
facilitator, presented a summary of the course topics to 
the students. Afterward, various learning activities (e.g., 
holding question-and-answer sessions and presenting 
various algorithms for CPR in the form of fill-in-the-
blank questions) were performed to address the students’ 
difficulties. At the end of the class, students were also 
assessed through relevant exams.

Survey Instrument
The university and faculty classroom environment 
questionnaire, designed by Fraser and Treagust 
(32), consists of 49 items and 7 domains (the 
domains collectively constitute three dimensions). 
“Personalization,” “Participation,” “Cohesion,” and 
“Satisfaction” constitute the connection dimension. 
In addition, the “task orientation” domain forms the 
personal development dimension. Moreover, the 
“innovation and individualization” domains comprise 
the dimension of change and system maintenance. The 
response options for the questionnaire items are on a 
5-point Likert-type scale (never, rarely, sometimes, often, 
and always). The stages of translation, cultural adaptation, 
and psychometric evaluation of this tool were performed 
while adhering to the principles of translation and cultural 
adaptation. Considering that there is a potential risk to 
the credibility of the questionnaire during the translation 
and back-translation process, the content validity and 
reliability of the tool were examined in the next stage 
and throughout the research process. Furthermore, the 
reliability of the questionnaire, an understanding of the 
classroom environment, was assessed through internal 
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consistency analysis. Further, Cronbach’s alpha for the 
areas of understanding the classroom environment 
ranged from 0.650 to 0.832, and it was 0.896 for overall 
classroom understanding. 

Data Analysis
The obtained data were statistically analyzed using SPSS 
statistical software, version 19. An independent t-test 
was employed to analyze the differences between the two 
groups.

Results
Out of 41 participating students in the research, 21 
attended the flipped class, including 7 females (33.3%) and 
14 males (66.6%). Additionally, 20 students participated 
in the jigsaw class, consisting of 10 females (50%) and 10 
males (50%). Approximately 76.2% of the participants 
in the flipped class and 70% of participants in the jigsaw 
class were dormitory residents. Moreover, the average 
interest in the nursing field among participants in the 
flipped class (with an average mean of 16.57 ± 1.11) was 
6.52 ± 2.36, and among participants in the jigsaw class 
(with an average mean of 16.59 ± 1.34), it was 6.70 ± 1.92. 
In addition, it should be noted that the two groups did 
not exhibit any statistical differences in terms of age 
(P = 0.171), gender (P = 0.279), residency in the dormitory 
(P = 0.655), interest in the nursing field (P = 0.822), and 
average (P = 0.943).

The comparison of the mean scores in understanding 
the classroom environment and its domains after the 
intervention between the flipped and jigsaw classes 
revealed that in the jigsaw group, the mean scores for 
personalization (27.35 ± 3.63), participation (26.75 ± 4.96), 
innovation (22.60 ± 1.79), individualization (20.55 ± 2.93) 
and the overall mean score of understanding the classroom 
environment (180.20 ± 20.32) were significantly higher 
than the mean scores for personalization (24.67 ± 3.51), 
participation (23.38 ± 4.51), innovation (20.48 ± 2.48), 

individualization (18.86 ± 2.39) and the overall mean 
score of understanding the classroom environment 
(165.38 ± 19.38) in the flipped class group. However, the 
average scores for other domains (cohesion, satisfaction, 
and task orientation) showed no statistically significant 
difference between the two groups (Table 1). These results 
underscore the facilitator’s role in guiding interactions 
without direct instruction, enhancing the collaborative 
learning experience in both methods.

Discussion 
The present study evaluated the effectiveness of flipped 
class and jigsaw class methods on the understanding of 
the classroom environment among nursing students at 
Bushehr University of Medical Sciences, Iran, with a focus 
on CPR training for COVID-19 patients.

Both active methods, the flipped class and the jigsaw 
class, had a positive impact on the understanding of 
nursing students. This aligns with the findings of Rana et 
al, demonstrating positive perceptions of active learning 
among nursing students (33), though our study specifically 
highlights superior outcomes in jigsaw for CPR-related 
collaboration. Furthermore, Koohestani and Baghcheghi 
reported that active learning has a positive and significant 
impact on nursing students’ overall understanding of the 
psychosocial environment of classrooms. In comparison 
with traditional lecture methods, nursing students’ 
understanding of this environment is better with active 
learning (34), which is consistent with our results, where 
jigsaw outperformed flipped in key domains, potentially 
due to its emphasis on peer teaching, which is critical for 
CPR scenarios.

In line with our findings, the results of the study by Khan 
et al revealed that easy access to study resources–similar 
to what happens in flipped classrooms through electronic 
means–anywhere geographically and at any time, leads to 
positive understanding and acceptance of learners toward 
learning (35). However, in our CPR-focused training, 

Table 1. Comparison of the Mean Scores of Classroom Environment Understanding and Its Dimensions After the Intervention Between the Flipped Class and 
Jigsaw Class Groups

Domain

Group Statistic and Significance Level
95% Confidence Interval for 
Mean Difference (Between-

Group Comparison)

Flipped Class Jigsaw Class Significance 
Level

*t Upper Limit Lower Limit
Mean SD Mean SD

Personalization 24.67 3.51 27.35 3.63 0.021 -2.405 -0.43 -4.94

Participation 23.38 4.51 26.75 4.96 0.028 -2.277 -0.38 -6.36

Cohesion 25.52 2.86 27.30 5.01 0.176 -1.386 0.84 -4.39

Satisfaction 26.10 5.59 28.40 4.66 0.166 -1.429 0.96 -5.57

Task orientation 26.38 4.12 27.25 3.49 0.471 -0.727 1.55 -3.29

Innovation 20.48 2.48 22.60 1.79 0.003 -3.129 0.75 -3.50

Individualization 18.86 2.39 20.55 2.93 0.049 -2.031 -0.01 -3.38

Overall environment 
understanding score

165.38 19.38 180.20 20.32 0.023 -2.363 -2.14 -27.50

Note. SD: Standard deviation.
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the pre-class preparation of the flipped method allowed 
for baseline knowledge, but the interactive elements of 
the jigsaw method could better simulate team-based 
resuscitation efforts. Busebaia and John also found that 
using the combination of events in the flipped classroom 
(e.g., pre-class activities, pre-recorded video lectures, 
and post-class activities) is an effective strategy for better 
understanding of educational content by learners (36); 
nonetheless, our findings confirmed that jigsaw led to 
higher personalization and participation, essential for 
mastering CPR protocols under COVID-19 constraints.

Due to the significance of the learning environment in 
the success of educational programs and the variability of 
this environment for each teaching-learning process, it 
was determined that, despite the positive impact of both 
methods on the understanding of the class environment, 
the jigsaw method had a greater influence on enhancing 
nursing students’ perception of the classroom space in 
this study. Consequently, it affected their interaction, 
management, self-confidence, and initiative more 
effectively. Similarly, Chopra et al concluded that the jigsaw 
method facilitates learning and provides opportunities 
for student discussions, improving communication 
and teaching skills (37), which translated to better CPR 
comprehension through group dynamics in our study. 
Torabizadeh et al found that there is no difference in 
the impact on students’ perception between the two 
active methods of puzzle and planned lecture, and both 
groups have similar understanding of the psycho-social 
environment of the classes (38); nonetheless, it seems 
that differences in the content of teaching, the number 
of sessions presented, the sampling method, and the 
academic term of participating students may contribute to 
the distinct results in our recent study, particularly when 
applied to CPR training where real-time collaboration is 
paramount (39).

Additionally, an examination of the dimensions of 
understanding the classroom environment between the 
two flipped and jigsaw groups showed that the average 
scores for personalization, participation, innovation, 
and individualization were significantly higher in the 
jigsaw group compared to the flipped group. However, 
in other domains, no statistically significant differences 
were observed, similar to the findings of the study by 
Özüdoğru and Aksu, where there was no difference in 
the understanding of pre-service teachers in both flipped 
and traditional groups regarding satisfaction, cohesion, 
and task orientation (19). However, our CPR context 
revealed jigsaw’s edge in innovation, aligning with recent 
research on active methods in nursing (40). As mentioned 
earlier, participation in the jigsaw group was higher 
than in the flipped group in our study, which could be 
related to different tools for measuring the understanding 
of the classroom environment and different teaching 
methods. Moreover, in the study by Koohestani and 
Baghcheghi, the comparison made between team-based 
learning and the traditional lecture method resulted in 

improved understanding of the learning environment 
for nursing students. In the dimensions of innovation 
and participation, similar to our study, a statistically 
significant difference was found between the two groups 
(34), reinforcing the value of jigsaw in CPR education for 
fostering these skills (41).

As evident in this study, in both jigsaw and flipped 
classes, the responsibility of learning was placed on the 
students, and each individual had the opportunity to 
memorize the content based on their abilities. However, 
in the jigsaw class, content personalization alongside 
individualization and opportunities for students to 
interact with the instructor in the moment of learning 
(compared to the flipped class where interaction with 
the instructor occurred after learning) and innovation in 
the learning-teaching method resulting from students’ 
engagement in the learning and problem-solving process 
improved nursing students’ understanding. Moreover, 
the interaction of jigsaw students in groups through 
feedback, effort to repeat and explain the content, and 
active collaboration for better learning and teaching 
contributed to the improvement of their understanding. 
This meaningful difference in these aspects in the jigsaw 
class compared to the flipped class highlights the impact 
of active engagement and collaborative learning in the 
jigsaw method, especially for CPR training, where team 
coordination can be life-saving (42).

Nevertheless, no statistically significant difference was 
observed in the cohesion domain between the two groups 
since the students were classmates, familiar with each 
other before the study, and willing to help each other 
in learning. In addition, given that nursing students at 
Bushehr University of Medical Sciences first encountered 
these teaching methods and were insufficiently familiar 
with students with the active and innovative methods 
of both jigsaw and flipped, there was no statistically 
significant difference between the two groups in terms of 
satisfaction and task orientation. 

Based on the findings of this study, it is essential to 
adapt and update the teaching methods and learning 
environment for more precise planning in order to 
improve the educational situation. Considering the 
results of the current study, student-centered and active 
methods, including flipped classes and especially jigsaw 
classes, can be effective in improving the quality of 
university education in CPR training. Eventually, these 
methods can be utilized as complementary or alternative 
approaches to traditional methods.

Limitations of the Study
This study had some limitations, including the specificity 
of its results to the Nursing and Midwifery School of 
Bushehr University of Medical Sciences, the focus only 
on nursing students, particularly in the area of CPR 
for COVID-19 patients, and the absenteeism and non-
participation of some students. In addition, the other 
limitations were students’ incomplete familiarity with 
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active methods and the lack of investigation into the long-
term learning outcomes of the students. Therefore, it is 
recommended that, due to the scarcity of research evidence 
in this area, future studies focus on other disciplines and 
course contents with a broader community and a more 
extensive sample. In addition to the influential factors 
in the present study, other effective causes of students’ 
education should also be taken into account.

Conclusion
In general, the study highlights the effectiveness of active 
teaching methods, particularly the jigsaw approach, 
in enhancing nursing students’ understanding of 
the classroom environment during CPR training for 
COVID-19 patients. Both the flipped and jigsaw classes 
fostered student engagement. Nonetheless, the jigsaw 
method proved superior in promoting personalization, 
participation, and innovation, as it not only facilitates 
learning but also provides the opportunity for student 
discussions and improves communication and teaching 
skills. The findings underscore the importance of 
adapting teaching strategies to improve educational 
outcomes, suggesting that student-centered methods can 
significantly enhance the quality of university education 
in nursing, especially in critical areas like CPR, where 
collaborative skills are essential.
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