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Introduction 

A crucial nursing policy is the use of the nursing process to provide high-quality, 

efficient care. This process encompasses the nurse’s role and combines both 
scientific knowledge and artistic skills (1). Assessment serves as the first step in 

the five stages of the nursing process, which includes regular and continuous data 

collection, organization, documentation, and analysis (2). According to the 
American Nurses Association, “assessment” includes, but is not limited to, 

demographic information, social determinants of health, and psychological, 

social, emotional, cognitive, cultural, environmental, and age-related factors (3). 
Physical examination is a critical component in the assessment stage, providing 

the nurse with information about the patient’s health status and the results of the 

presented care (2,3). Improving physical examination skills contribute to better 
executive processes, improved disease management, and prevention (2). These 

skills serve as the basis for nursing diagnoses and the identification of abnormal 

findings (3). 
Studies have demonstrated that enhanced knowledge and skills bridges the 

gap between science and practice, ultimately leading to a reduction in healthcare 
costs (4). Learning plays a vital role in changing behavior, making it crucial to 

establish an effective learning environment, especially in nursing. However, 

despite many changes in healthcare environments, the focus on medical 
education methods has been lacking (5,6). Considering the multifaceted roles of 

a nurse, it is necessary for nurse instructors to equip students with the necessary 

skills to apply in the nursing process using fundamental principles such as client-
centered and holistic care (7). Lecture-based learning has long been a popular 

method in medical education (8,9). This method relies on a curriculum and 

passive transfer of knowledge from teachers to learners (8). However, these 
traditional time-consuming teaching methods, characterized by one-way transfer 

of information, can lead to fatigue (8), reduced attention of learners (9) and rapid 

forgetting of the material. 
To overcome the limitations of traditional teaching methods and leverage 

technological advancements, there has been a growing inclination toward 

adopting new comprehensive approaches like blended learning. This approach 
entails the use of different technologies to promote active learning among 

students. The flipped classroom method, a subset of integrated learning (9), was 

developed by Jonathan Bergmann and Aaron Sams (10). In this method, 
educational content is prepared using new technologies, such as video files, 

multimedia, audio recordings, and printed texts, which are made available to 

learners outside the classroom through online platforms or social networks. Prior 
to the face-to-face class, students are provided with these materials, enabling 

them to engage in discussions, share opinions, and solve problems during the 

classroom session. This active learning method aligns with the theory of adult 
education, emphasizing the meaningfulness of learning and its relevance to 

learners’ work and life (4). 

In the flipped classroom method, the role of the teacher undergoes a 
transformation. Instead of being actively involved in the teaching-learning 

process, the teacher has an interactive role. As a facilitator or guide, the instructor 

gives individual feedback to learners and promotes cooperative learning (9). This 
approach is rooted in the theories of self-regulated and social-adaptive learning. 

The self-regulated learning theory considers the learner as an active participant 

in the learning process, while the social-adaptive theory emphasizes the role of 
classroom discussions and interactions in promoting higher-order cognitive skills 

(11). The flipped classroom method offers various benefits, such as facilitating 

question-and-answer sessions to address doubts (5,12), strengthening critical 
thinking skills (11), and enhancing problem-solving abilities (12). It also 

increases student satisfaction (13). Another advantage of this educational strategy 

is its personalized nature, allowing each student to learn concepts at their own 
pace. Students have the flexibility to play and stop lecture videos based on their 

preferences, and they can watch them multiple times if needed. In addition, this 
method allows students and nurses to learn the material at their preferred time 

and place, making it a flexible educational strategy (11). Several studies have 

reported the positive effect of this method on student learning outcomes, 
performance improvement, and satisfaction (9,14,15). However, a study 

examined the effect of the flipped classroom method on nursing students’ 

physiology knowledge and found that most students were accustomed to social 
and face-to-face learning. Therefore, transitioning to new educational methods, 

such as the flipped classroom method, may require time and self-regulation (16). 

Highlights 

What is current knowledge? 

• There are limitations in traditional medical teaching methods. 

• The proficiency in physical examination is a crucial aspect of the 

nursing process. 

What is new here? 

• The results of this study demonstrated that the use of the flipped 

classroom method in teaching physical examination skills to nursing 

students leads to better learning outcomes when compared to 

traditional teaching methods. 

Abstract 

Background: Proficiency in physical examination is a crucial aspect of the nursing process. Enhancing this skill in 

nursing students will improve the quality of future nursing care. However, as technology evolves, new educational 

methods are required to keep pace. Therefore, the present study aimed to assess the effect of the flipped classroom 
method on nursing students’ physical examination skills. 

Methods: This quasi-experimental, non-randomized study used a control group and a posttest-only design. The study 

was conducted at the Birjand University of Medical Sciences, Eastern Iran, in 2023. A total of 77 nursing students 
were selected using a census method. The intervention group received training using the flipped classroom method, 

while the control group followed the routine method (lectures and practice on simulators). After the intervention, the 

physical examination skills of both groups were evaluated using the Objective Structured Clinical Examination. Data 
were analyzed in SPSS 16 using the Mann-Whitney test, Chi-square test, two-way analysis of variance, Spearman’s 

correlation coefficient, and the Point-Biserial correlation coefficient test. 

Results: The mean score of physical examination skills was 14.0±1.56 in the control group and 18.6±1.29 in the 
intervention group. The Mann-Whitney test showed a statistically significant difference in the mean scores of physical 

examination skills between the two groups (p=0.0001). 

Conclusion: The higher mean score of physical examination skills in the intervention group compared to the control 

group suggests that the flipped classroom method is effective in modern nursing education. 

 

 

© The author(s) 

https://nmj.goums.ac.ir/browse.php?a_id=1707&sid=1&slc_lang=en&ftxt=0
https://www.ncbi.nlm.nih.gov/mesh/?term=Active+Learning
https://www.ncbi.nlm.nih.gov/mesh/?term=Active+Learning
https://www.ncbi.nlm.nih.gov/mesh/?term=Physical+Examination
https://www.ncbi.nlm.nih.gov/mesh/?term=Nursing+Assessment
https://www.ncbi.nlm.nih.gov/mesh/68013334
https://www.ncbi.nlm.nih.gov/mesh/68009729
mailto:amouzeshiz9039@gmail.com
https://orcid.org/0000-0002-6436-268X
https://orcid.org/0000-0002-2155-3128
https://orcid.org/0000-0002-9949-1967
https://orcid.org/0000-0003-0258-0048
https://nmj.goums.ac.ir/article-1-1707-en.html


Journal of Research Development in Nursing and Midwifery, 2024, Volume 21, Number 2 38 

Given the significance of examining patients’ health status, the limited 

research on new educational methods in nursing, and the conflicting findings 

regarding the flipped classroom method, this study aimed to examine the effect 
of the flipped classroom method on nursing students’ physical examination skills. 

 

Methods 

This quasi-experimental, non-randomized study used a control group and a 

posttest-only design. The study was conducted at the School of Nursing and 
Midwifery, the Birjand University of Medical Sciences, Eastern Iran, in 2023, as 

the practical section of the health assessment course of second semester nursing 

students. The study population included 77 nursing students, recruited through a 
census method, who had not taken similar courses in the previous few months 

and were willing to participate in the study. Students with no prior clinical work 

experience were included, while those who were absent for more than one session 
were excluded. The sample population was non-randomly divided into an 

intervention group (n=32) and a control group (n=45).   

A physical examination skills checklist was developed based on the 
“Physical Examination & Health Assessment” textbook (17) and used to evaluate 

physical examination skills after implementing the flipped classroom 

intervention. The checklist included 52 items across cardiovascular (11 items), 
respiratory (7 items), abdominal (11 items), ear (15 items), and eye (8 items) 

systems. Each item was scored dichotomously as either correct or left blank. The 

sum of the station scores produced a total Objective Structured Clinical 
Examination score for each student. The means of the students' scores ± one 

standard deviation for each of the five stations were computed. A scenario was 

prepared for each station and approved by the nursing professors. The tasks at the 
five stations were defined as follows: appropriate patient-nurse interaction 

(Patient interaction), oral presentation of the history (Patient presentation), and 

correct performance of the physical examination (Physical examination 
technique). The students served as models for each other (See Appendix 1. 

Sample Physical Examination Skill Checklist in Persian).  

The face and content validity of the Physical Examination Skill Checklist 
were evaluated by nursing professors. To confirm the inter-rater reliability of the 

checklist, two observers simultaneously scored the physical examination skills of 

six students using the checklist. The kappa coefficient was found to be 0.8, and 
Cronbach's α was 0.85. 

In this study, the flipped classroom method was employed for the 
intervention group. The research team created educational videos related to the 

physical examination of the cardiovascular, respiratory, abdominal, head, neck, 

and regional lymphatics systems. These videos were reviewed and approved by 
nursing professors, ensuring their sound and image quality and alignment with 

the study’s goals. Before the intervention, a briefing session was held to 

familiarize the students with the flipped classroom method. One week before the 
face-to-face classes, the educational videos were shared with the students in the 

intervention group via the Bale application, which they had already joined. 

Subsequently, the students attended the clinical skills hall. During the face-to-
face sessions, which consisted of six two-hour sessions, the teacher discussed and 

resolved any issues and answered students’ questions in the intervention group. 

The students then engaged in practice using simulators (18). The educational 
content and number of training and practice sessions were designed according to 

the guidelines approved by the Supreme Council of Planning of Medical Sciences 

of Iran, and these aspects were kept consistent between the intervention and 
control groups. 

The control group received traditional training, which involved lectures and 

practice on simulators. After the intervention, the physical examination skills of 
both the intervention and control groups were evaluated using the Objective 

Structured Clinical Examination in the form of five stations. At each station, the 

students had 5 minutes to complete a task. The evaluators were experts with 
experience in teaching and evaluating physical examination skills. Also, the 

second author of the article, holding a Ph.D. in medical education, fully 

supervised the various stages of the study. The sampling phase started after 
obtaining the ethical code and oral informed consent.   

Data analysis was performed in SPSS 16 software. The normality of 

quantitative variables was determined using the Kolmogorov-Smirnov test. 
Categorical variables were analyzed using the Chi-square test, and continuous 

variables were compared using the Mann-Whitney test and two-way analysis of 

variance. Moreover, Spearman's correlation coefficient and the Point-Biserial 
correlation coefficient test were conducted to analyze the relationships between 

the scores of physical examination skills and the nursing students’ demographic 

characteristics. A confidence level of 95% and a significance level of 0.05 were 
considered in all statistical tests. 

 

Results 

The mean age was 20.6±2.93 years in the control group and 19.5±0.81 years in 

the intervention group (19-29 years). The results showed that the two groups did 
not have a statistically significant difference in the mean age and were 

homogeneous (p=0.223) (Table 1). The majority of participants in the control 

group (60.0%) and the intervention group (53.1%) were females. The results 
showed no statistically significant relationship between the groups and gender 

and they were homogeneous (p=0.548).  

Interest in nursing was moderate for the majority of participants in the 

control group (52.2%) and high for those in the intervention group (45.2%), 

showing a significant difference between the two groups and heterogeneity 
among the participants in this aspect. The overall GPA from previous semesters 

was 15.6±1.12 in the control group and 15.6±2.35 in the intervention group. 

Therefore, the groups had no statistically significant difference in this regard and 
were homogeneous (p=0.691) (Table 1). The mean scores of physical 

examination skills were significantly different between the groups, with the 

control group scoring 14.0±1.56 and the intervention group scoring 18.6±1.29 
(p=0.000) (Table 1). 

 

 
Since there was a significant difference in the frequency distribution of 

interest in nursing between the control and intervention groups, two-way analysis 
of variance was used, and the mean scores of physical examination skills were 

compared after the intervention according to the group and interest in nursing 
(Table 2). 
 

 
The results in Table 2 show that the mean scores of physical examination 

skills were significantly different between the control and intervention groups 
after the intervention (p=0.023). However, no significant difference was observed 

between the mean scores of physical examination skills after the intervention 

regarding the students’ interest in nursing (p=0.471). Also, there was no 
correlation between the group and interest in nursing (p=0.137). 

Furthermore, the statistical test of Spearman's correlation coefficient showed 

no significant direct correlation between age (p=0.460, r=0.103), GPA (p=0.466, 
r=0.102), and the physical examination skills scores of the statistical population. 

However, the test indicated a significant direct correlation between the level of 

interest in nursing and the physical examination skills scores of the statistical 

population (p=0.022, r=0.311). Also, the Point-Biserial correlation coefficient 

test revealed no significant direct correlation between gender and the physical 

examination skills scores of the statistical population (p=0.907, r=0.014). 

 

Discussion 

The current study investigated the effect of the flipped classroom method on the 

physical examination skills of nursing students. The research findings revealed 

that the intervention group achieved a significantly higher mean score in physical 
examination skills compared to the control group. These results are consistent 

with the results of various studies with different statistical populations and 

educational content. Khoshnoudi-far investigated the effect of the flipped 
classroom method on general practitioners’ knowledge about type 2 diabetes. The 

study found that the mean post-test score was significantly higher in the 

intervention group than in the control group, indicating that the flipped classroom 
method was effective for the continuous training of general practitioners (4). 

Joseph studied the effect of the flipped classroom method on Omani nursing 

students’ knowledge of anatomy and physiology and found that the mean post-

test score of the intervention group was significantly higher than that of the 

control group (5). Furthermore, Park investigated the effect of the flipped 

classroom method on adults’ nursing knowledge and reported that the mean post-
test score was significantly higher in the intervention group compared to the 

control group (13). In another study, Mortazavi Moghadam examined the effect 

of the flipped classroom method on the knowledge of pathophysiology among 

Table 1. Comparison of Mean Age, GPA, and Physical Examination Skills Scores 

among student groups 

The result of 

Mann-Whitney 

test 

Group 

Variables Control Intervention 

Mean ± SD N Mean ± SD N 

z= 1.2 

p=0.22 
20.6±2.93 23 19.5±0.81 31 Age (year) 

z=0.3 

p=0.69 
15.6±1.12 22 15.6±2.35 31 Grade Point Average (GPA) 

z=7.1 

p=0.00 
14.0±1.56 45 18.6±1.29 32 Physical examination skills 

 

Table 2. Comparison of mean differences in Physical Examination Skills Scores 

between control and intervention groups according to interest in nursing 

P- 

value 
F 

Mean 

square 

Degrees 

of 

freedom 

Sum of 

squares 

Source of 

changes 

Mean 

differences± SD 

after the 

intervention 

between the two 

groups 

Interest 

in 

nursing 

0.02 39.8 122.37 1 122.37 Group 5.1±1.43 Moderate 

0.47 1.15 3.23 3 9.70 

Level of 

interest in 

nursing 

2.7±1.26 High 

0.13 2.07 3.12 2 6.22 

Group and 

level of 

interest in 

nursing 

4.5±1.60 
Very 

high 

* Two-way analysis of variance 
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medical students and demonstrated that the mean post-test score of the 

intervention group was significantly higher than that of the control group (19). 

The study by Qutob examined the effect of the upside-down class on laboratory 
science students’ knowledge of hematology (20). This significant difference can 

be attributed to the dynamic change in the presentation of topics offered in the 

flipped classroom, especially for complex procedures (8). In addition, the flipped 
classroom is an active and student-centered educational method (12) that 

promotes group discussion and improves problem-solving skills (21). However, 

the study by Fakhari did not find any statistical difference between the 
intervention and control groups (8). This discrepancy could be due to the study’s 

cross-sectional design, where two topics with a similar difficulty level were 

taught using different methods. One group received the lecture format for the first 
topic, while the other used the new method. The groups then switched the 

methods for the second topic. 

The present study found a significant direct correlation between the level of 
interest in nursing and the physical examination skills scores among the 

participants. Salari's study also showed a positive and significant relationship 

between nursing students’ interest in nursing and their academic motivation and 
progress. According to Salari, a higher level of interest in nursing enhances 

motivation and subsequent efforts, leading to greater academic achievements and 

success, which is in line with the results of the present study (22).  

One limitation of our study was the use of a non-random sampling method, 

which limits the generalizability of our findings. Therefore, it is recommended to 

conduct a study using random sampling. Additionally, assessing students’ prior 
knowledge before practical sessions can lead to more effective teaching by 

addressing individual weaknesses. 

 

Conclusion 

The results of the present study showed that the mean score of physical 
examination skills was higher in the intervention group than in the control group. 

Given the importance of physical examination skills in enhancing the quality of 

nursing care and accelerating the treatment process, it is recommended that 
medical sciences educational centers take appropriate measures to incorporate 

this teaching method for clinical skills, including physical examination. 
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