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Introduction  

Nursing education is the foundation of providing 

efficient human resources to meet the needs of society 

and includes theoretical and practical processes (1, 2). 

The main mission of nursing education is to train quality, 

capable, and competent nurses who have the necessary 

knowledge, attitude, and skills to maintain and improve 

the health of society (3, 4). The development of 

education and making changes in it require 

understanding the educational process and being aware 

of new ways to execute it, which is highlighted in nursing 

education more than in other fields (5). 

Nowadays, the traditional lecture method, as the most 

common method in teaching medical sciences and 

nursing, has faced numerous challenges. Among these 

challenges, one can mention inefficiency in motivating 

students to participate in class and engaging them (6), the 

existence of one-way communication between teacher 

and student (7), and the inability to advance critical 

thinking and teach behavioral skills (8). In the education 

of medical and nursing sciences, to eliminate these 

deficiencies, the tendency to replace passive learning 

methods, such as lectures, with active ones has widely 

grabbed attention since it is believed that active learning 

methods have the ability to eliminate the deficiencies of 

lectures, cause a better understanding of educational 

content, and develop new skills (9). 

Team-based learning (TBL) is an interesting and novel 

educational strategy (10) that is used to create active 
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Background & Objective: The use of team-based learning (TBL) as one of the active learning 

strategies in the education of nursing students is expanding. The purpose of this study was to 

investigate the effect of employing the TBL method on improving the knowledge of the 

cardiovascular system in nursing students. 
 
Materials & Methods: This semi-experimental study was conducted on nursing students of 

Hormozgan University of Medical Sciences, Hormozgan, Iran, in 2017. The students were 

divided into intervention (TBL method) and comparison (traditional lecture method) groups. 

The intervention group was taught by the TBL method, while the control group received 

teaching by the lecture method during three 2-hour sessions. Pre-test and post-test were 

administered to all students. The data were analyzed using SPSS23 software and the 

significance level was considered ≤ 0.05. 
 
Results: The results showed a significant difference among the students in the intervention 

group, whose mean score of knowledge increased from 12.45±5.22 before the test to 32.26±4.25 

after the test (P<0.001). Moreover, the comparison of the post-test mean scores in the 

intervention (32.26±4.25) and control (17.33±4.05) indicated a significant difference between 

the two groups (P<0.03). 
 
Conclusion: The adoption of novel educational methods, such as TBL, in the education of 

nursing students can improve their knowledge. 
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learning in large group lectures (11). This strategy is 

based on social learning theory (12) and is increasingly 

employed in medical education and other health-based 

professional education programs (13). Team-based 

learning is designed in four stages, namely individual 

work, group work, immediate feedback, and application 

of exercises, to increase students' understanding and 

evaluate knowledge concepts (14). In various previous 

studies conducted in different fields, TBL has been 

reported to benefit in numerous ways, including 

increasing student satisfaction compared to traditional 

methods(15), improving grades and raising students' 

Grade Point Average (16), increasing participation and 

learning enjoyment (17), deepening understanding of 

delivered education (18), improving intra-group 

cooperation skills and problem-solving skills (19). 

Considering this, specialized courses are of specific 

importance in the chapters of nursing courses, and if 

these courses are taught in a scientific and up-to-date 

manner, they can improve the knowledge of students 

more and more. It seems that the importance of using 

TBL has not been investigated in specific nursing 

courses, and its benefits should be well demonstrated in 

the education of nursing students (20, 21). 

However, it is recommended that TBL be used more in 

the learning stages of basic science education in medical 

education (22). Based on the monitoring of students' 

previous years' scores in learning the knowledge of 

cardiovascular system examination, and subsequently 

identifying the shortcomings and weaknesses of students' 

learning in this field, it was decided to conduct research 

in the form of an active learning course of TBL for 

medical students (nursing). Therefore, this study was 

performed to investigate the effect of using the TBL 

method on improving the knowledge of the 

cardiovascular system in nursing students. 

Materials & Methods 
 

Design and setting(s) 

This semi-experimental study was conducted based on a 

pre-test and post-test nonrandomized control group 

design (23) on third-semester nursing students in 2017. 
 

Participants and sampling  

After describing the objectives of the research, informed 

consent was obtained from all participants. The statistical 

population included all undergraduate nursing students 

in the third semester studying at the School of Nursing 

and Midwifery in Bandar Abbas (n=35) and the School 

of Nursing and Midwifery in Bandar Lengeh (n=35), 

affiliated with the Hormozgan University of Medical 

Sciences, Hormozgan, Iran. The samples were entered 

into the study using a census sampling method. The 

inclusion criteria were being a third-semester nursing 

student and willing to participate in the study. On the 

other hand, students in semesters other than the third one, 

reluctant to take part in the study, and absent in 

educational sessions were excluded from the study. 

Because of the availability of students and the presence 

of all students in the classrooms, there was no missing 

sample in this study. The reason for the equal selection 

of participants from the two schools was the equal 

number of student entries in these two schools. 
 

Tools/Instruments  

The required data were collected using questionnaires, 

namely a demographic information form, individual 

readiness assurance test (I-RAT), and group readiness 

assurance test (G-RAT), as well as educational tools. All 

the designed tests were first reviewed by other professors 

in the two faculties in terms of the validity of the content 

and were used after undergoing modifications. The 

reliability scores of the I-RAT and G-RAT using 

Cronbach's alpha analysis were obtained at 0.87 and 

0.86, respectively. 

The demographic questionnaire included information on 

age, gender, marital status, residence status, and 

educational status of parents. The I-RAT contained four-

choice questions that measured the main concepts of the 

course content. At this stage, students could not use the 

sourcebook. To complete the G-RAT, the group 

members needed to agree on each question, and this 

discussion and negotiation in the group provided an 

opportunity for students to learn. At this stage, students 

could not use the sourcebook either. Due to the fact that 

in this study there was no drop in the participants and all 

students were present to the end of the study, the Prism 

Diagram was not drawn. 
 

Data collection methods  

The purpose of selecting the third-semester students was 

that these students had not yet completed the 

cardiovascular course, and since the topic of the research 

was knowledge of the cardiovascular system, the impact 

of confounding variables was minimized. In this way, the 

groups were matched in terms of placement in the same 

semester and also the lack of a history of learning the 

subject of heart examination knowledge. 

The intervention group received training based on the 

TBL method, while the comparison group underwent 

teaching by the lecture method. The course material was 
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taught from the translated book of Bruner and Sodarth, 

which is one of the main sources of the internal surgery 

course. Before starting the research and to find out the 

students' level of knowledge in cardiovascular system 

examination, a pre-test was taken from all the students 

participating in the study. After the pre-test, the 

educational content was provided to all students in the 

form of pamphlets and slides during a module. 

Afterward, the students were divided into two groups, 

namely the comparison group (undergoing the traditional 

lecture method) and the intervention method (being 

taught by the TBL method). The training in the 

comparison group was conducted using the usual lecture 

method in the form of three two-hour sessions, while in 

the intervention group, TBL was conducted based on a 

study by Maslakpak et al. (24) in a five-hour workshop. 

This workshop included the following steps: 

First stage: A few days before the course, the educational 

module was provided to the students and they were asked 

to study for the second stage. Students studied the 

material independently and outside the class. 

Second stage: As soon as the workshop started, the 

students filled out the I-RAT to evaluate their 

understanding of the knowledge and concepts acquired 

in the first stage. Each I-RAT included 40 questions in 

various formats about the course's educational materials. 

Answering these questions correctly required the use of 

materials that the student should have studied in the first 

stage. After completing the I-RAT, the students were 

randomly divided into 5 groups of 7 people, and the same 

test was given to the groups. Each group had to reach a 

consensus in their group to choose the answers to all the 

questions in this phase of the test, which was called the 

G-RAT. 

Third stage: After collecting the individual and group test 

papers, the groups discussed their answers with other 

groups and justified their answers. To provide immediate 

feedback, the instructor, as a facilitator, discussed with 

the students about their questions and answers and 

clarified any concept for which the students had 

difficulty in understanding. In the end, a post-test was 

administered to the two groups. 
 

Data analysis  

Two months after the end of the course, the members of 

both groups participated individually in a post-test, 

which was different from the previous post-test in the 

writing of questions. Data analysis was reported with the 

assumption of normality using central indicators of the 

mean (standard deviation) as well as frequency 

(percentage) for qualitative variables. The chi-square test 

was used to check the statistically significant 

relationships between qualitative variables. The effect of 

training in two groups was evaluated using a t-test and 

paired t-test. Data were analyzed using SPSS23 software. 

The significance level was considered at ≤ 0.05. 

Results 

This study was conducted on the third-semester 

undergraduate nursing students at schools of nursing and 

midwifery in Bandar Abbas and Bandar Langeh in 

Hormozgan province. Examining the data in the 

demographic section of the questionnaire, including age, 

gender, marital status, place of residence, and 

educational status of parents, showed that the students of 

the two groups had statistically significant differences in 

terms of age and paternal educational level (P≤0.05). 

(Table 1). 

Table 1. Demographic information of participants in the study 

Variable Intervention group Control group P-value 

Age (mean±SD) 21.06±2.64# 22.12±1.31# 0.002* 

Gender 
Male 19 18 

0.9** 
Female 16 17 

Marital status 
Married 1 2 

0.7** 
Single 34 33 

Residential place 
Dormitory 18 16 

0.4** 
Non-dormitory 17 19 

Father's educational status 

Diploma and lower 10 13 

0.03** Bachelor's degree 18 18 

Above bachelor's degree 7 4 

Mother's educational status 

Diploma and lower 12 10 

0.08** Bachelor's degree 17 18 

Above bachelor's degree 6 7 
*T-test, **Chi-square, #Mean±(SD) 

 

According to the pre-test, the mean of the knowledge 

scores showed no significant difference between the 

intervention (12.45±5.22) and control (14.86±5.92) 

groups. However, a significant difference was observed 

in the mean of the post-test knowledge score between the 
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intervention (32.26±4.25) and control (17.33±4.05) 

groups (P≤0.03) (Table 2). 

The results of the intra-group comparison of students' 

mean scores showed that the mean of the knowledge 

score in the pre-test (12.45±5.22) was significantly 

different from that in the post-test (32.26±4.25) among 

the students in the intervention group (P≤0.001). 

However, this difference was not significant in the 

control group (Table 3).

 

Table 2. Between-group comparison of before and after mean scores of knowledge of the 

cardiovascular system in the intervention and control groups 

Knowledge 
Intervention group 

mean±SD 

Control group 

mean±SD 
Statistics(t) P-value* 

Pre-test 12.45±5.22 14.86±5.92 -1.85 0.176 

Post-test 32.26±4.25 17.33±4.05 4.11 0.03 
*Paired t-test 

 

Table 3. Intra-group comparison of before and after mean scores of knowledge of the cardiovascular 

system in the intervention and control groups 

Group Number 
Pre-test  

mean±SD 

Post-test  

mean±SD 
Mean difference Statistics(t) P-value * 

Intervention group 35 12.45±5.22 32.26±4.25 19.81 (3.16) -25.18 0.001 

Control group 35 14.86±5.92 14.86±5.92 2.47 (2.26) -1.25 0.156 
 *Paired t-test 

 

Discussion 
Considering the limited adoption of new educational 

methods in the education of nursing students, this study 

was conducted to examine how TBL affected students' 

knowledge of the cardiovascular system. The findings of 

the current study revealed that the implementation of the 

TBL method, as opposed to the traditional lecture 

method, resulted in a notable improvement in students' 

knowledge of the cardiovascular system examination. 

Additionally, it was found that the TBL method not only 

enhanced students' knowledge but also boosted their 

desire to learn. 

Nowadays, growing attention is given to modern 

educational methods employed to teach the students of 

medical sciences, as well as to influencing and inhibiting 

factors in education (25). It is necessary to pay attention 

to new educational methods to improve students' 

awareness to prepare them for their professional duties 

(26). 

In a meta-analysis conducted by Chen et al. (2018) (27), 

which was conducted with the aim of investigating the 

effectiveness of teaching medical students by TBL 

method, it was found that TBL improved the knowledge, 

attitude, and skills of these students, compared to other 

educational methods; therefore, they recommended the 

higher employment of this method. These results were in 

line with those of our study. The results of a study 

conducted by Sannathimmappa et al. (2022) (28), in 

Oman with the aim of examining medical students' 

understanding of the TBL method showed that this 

method was a suitable model and strategy for teaching 

medical students, which could be used with confidence 

if the training conditions were favorable. 

Today, students are living in an era of technological 

advancement and new communication methods, which 

have made education face new challenges. It is vital to 

identify and implement novel educational methods that 

reduce existing challenges and are applicable to various 

sciences. TBL is one of these methods and has been 

investigated in students of other sciences. The results of 

the study by Ghaneib and Cagliesi (2022) (29), who 

examined the TBL method in economics students, 

demonstrated that this method, in addition to improving 

students' academic performance, made education more 

enjoyable, and perhaps because of this students' grades 

had raised. 

Active learning strategies, especially the TBL method, 

have a great effect on improving student learning H Xue 

et al. (2021) (9), in their study, compared the lecture 

teaching method with the TBL method in nursing 

students, and concluded that TBL raised awareness, 

increased efficiency, and improved the teaching process 

among the students of the intervention group, compared 

to the lecture-given group. It was also revealed that TBL, 

through effective feedback between professors and 

students, as well as proving conditions for more 

discussion and communication, had a positive result and 

a significant impact on the education process (30). In two 

studies conducted in Iran, in which the effects of the TBL 

method were examined on students, it was found that this 

method was associated with high satisfaction and had a 

positive effect on improving students' learning (31, 32). 
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These important and significant effects are supported by 

other studies (33, 34). 

However, based on the results of some studies, the TBL 

method has not been associated with significant positive 

effects. In a study by Dehghani and Sabour (2017) (35), 

which was conducted to compare the effect of two 

teaching methods (i.e., lecture and TBL) on pharmacy 

students, no significant difference was observed in the 

average scores of the two groups, which was not 

consistent with the results of the present study. The 

reason for this problem can be attributed to the small 

number of samples in the mentioned study, in which only 

30 students were included. 

In the TBL method, the active role of the student in 

learning leads to more and better learning of educational 

materials, which results in an increase in students' level 

of knowledge and average scores, while the traditional 

teaching method (i.e., giving lectures) is incomplete and 

incomprehensive due to the fact that students cannot be 

active, and therefore, forget the learning material. It can 

be concluded that TBL, compared to the lecture method, 

increases the depth of students' learning and perception, 

which in turn makes learning more stable and practical 

(36). 

The improvement of teaching strategies, such as TBL, 

would lead to the enhancement of the learning process 

through more enthusiasm for learning, more cooperation, 

teamwork, and creating competition. Since one of the 

main pillars of TBL is group work and interaction 

between group members, opportunities are provided to 

enhance social communication and develop skills and 

abilities for professional work and activity. All these 

components can play a positive role in students' learning, 

which will finally show their effect in raising students' 

grades as a manifestation of improved learning. 

One of the limitations of the study was that it was 

conducted only on a small topic of a bigger topic and that 

it was done in two separate settings. 

 

Conclusion 

The results of this research were indicative of the greater 

impact of the TBL method compared to the lecture 

method on the promotion and improvement of 

knowledge and learning in students. Based on this result, 

it is possible to act with more confidence regarding the 

application of active learning strategies, especially 

group-based learning, in educational processes at the 

university level. According to the findings obtained from 

this study, it is suggested that TBL be used as an effective 

and dynamic training method to extend students' 

knowledge in various fields of medical sciences. It is also 

recommended that this educational method be 

considered in learning highly important topics in the 

clinical and internship fields of students.  
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