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Abstract: Background: Problem Based Learning (PBL) is an innovative educational approach that adopted in 

several nursing schools around the world. It prepares nurses to solve problems and make effective clinical 

decisions in a systematic manner. Concept mapping is one of the contemporary educational strategies that enhance 

the PBL when incorporated into it. Aim of the study: To assess the relationship between students’ performance in 

PBL and their attitude toward using concept mapping at the Faculty of Nursing. Research design: A correlational 

descriptive design was used in this study. Setting: The study was conducted at the Faculty of Nursing in Suez 

Canal University. Subjects: Ninety-two first-year students were included in the study. Tools of data collection: 

Data were collected using two tools; students’ performance in PBL tutorial sessions and students’ attitude of using 

concept mapping in PBL. Results: The total score of students’ performance in PBL sessions was high, and their 

total score in attitude toward using concept mapping in PBL sessions was moderate. Conclusion: Nursing students 

have a good level of performance in PBL sessions and a moderately favorable attitude toward using concept 

mapping in PBL sessions. Totally, there is a significant moderate positive correlation between the students’ 

performance in PBL sessions and their attitude toward using concept mapping. Recommendations: Providing 

nursing students with a training program on using concept mapping in PBL sessions could contribute to more 

improvement in PBL students’ performance. 
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I.   INTRODUCTION 

Problem Based Learning (PBL) is an innovative educational approach that adopted in several nursing schools around the 

world. It improves nursing students’ abilities in acquiring basic clinical knowledge and progress in personal learning 

skills. Hence, it improves dynamism and motivation to learn (Azer, 2011; Mansoori, Abedini-baltork, Lashkari, & 

Bagheri, 2017; Noordegraaf-Eelens, Kloeg, & Noordzij, 2019). It prepares nurses to solve problems and make 

decisions in a systematic manner, which ultimately benefits patients and ensures high-quality holistic care (Cartwright, 

Bruce, & McInerney, 2017). So, other approaches to maximize the benefits of PBL are encouraged. Concept mapping is 

one of the contemporary educational strategies that enhance the PBL when incorporated into it as concept mapping 

improves knowledge construction, retention, and application (Bastable, 2021; Bridges, Corbet, & Chan, 2015; Tseng et 

al., 2011). 

PBL is an educational approach in which complex problems act as a framework challenging the students to learn and 

work in groups to take care of one or more confusing issues related to real-life clinical situations. Students in PBL 
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develop skills in the gathering, blending, and assessment of resources to characterize issues first and afterward working on 

the problems to reach an arrangement of the issue or conclusion of it in addition to a clear understanding of the concepts 

(Ajmal, Jumani, & Malik, 2016). 

The PBL process is implemented through several steps across its sessions (brainstorming and debriefing) in addition to 

the self-study period between them. In the brainstorming session, the teacher acts as a facilitator who introduces a 

problem scenario to learners without providing them with any previous teaching input or study. Students work in small 

groups composed of five to ten students to solve the problem by suggesting several possible hypotheses and in doing so 

they realize that their knowledge base is insufficient to solve the problem or explain how it can be solved. This leads them 

to identify areas for further learning and collect materials to build the necessary knowledge and evidence base during the 

self-study period to solve the problem. Lastly in the debriefing session, students work through the problem in a systematic 

way to meet the learning outcomes associated with the problem (Ousey, 2007). 

Students in PBL acquire and develop several skills such as group interaction, active participation, independent study, and 

reasoning (Valle et al., 1999). Group interaction enhances the critical thinking process of students and encourages them to 

explore deep learning (Mergendoller, Maxwell, & Bellisimo, 2006). Also, PBL encourages the active participation skills 

of all students rather than being passive consumers of knowledge (Moallem, Hung, & Dabbagh, 2019).  Although 

students work in groups, they became more independent because they receive little instruction from their teachers. 

Therefore, their independent study skills could be improved in their self-study (Gupta, 2021). Moreover, reasoning is the 

process of using existing knowledge about the patient in drawing a conclusion about the case. It helps students in the 

processes of decision-making, problem-solving, and understanding content knowledge (Misra, 2021).  

The application of concept mapping is effective in PBL as it helps bridge the gap between basic sciences and clinical 

practice (Veronese, Richards, Pernar, Sullivan, & Schwartzstein, 2013). It stimulates active deep learning, improves 

critical-thinking skills, and encourages self-directed learning skills among students (Tseng et al., 2011).  

Concept mapping is a visual representation of the knowledge structure of the person who constructs the map (Farooque, 

2020). It is a structured process of identifying and drawing the connections between ideas or concepts (Railean, Elçi, & 

Elçi, 2017). The product of the concept mapping process is called a concept map which is a visual representation of 

how information is organized in memory and the potential for meaningful learning (Drummond, 2018; Railean et al., 

2017).   

Concept mapping is a feasible technique for the improvement of PBL (Joshi & Vyas, 2018; Veronese et al., 2013). Its 

implementation across PBL could help students to develop organized, integrated knowledge structures built on specific 

clinical problems (Kassab et al., 2016). Students can easily classify their old and new knowledge, emphasizing key 

concepts or main ideas, and integrate their new knowledge with what they have learned previously to make a deeper 

understanding of the problem. This could assist learners in reaching higher levels of cognitive learning rather than 

memorizing a series of new concepts (Nasser, 2018). 

A good attitude towards any skill is essential for its good practice (Greasley, 1999). Consequently, students’ good attitude 

towards using concept mapping in PBL sessions is essential for the good practice of concept mapping skills in PBL which 

in turn could be reflected in improving students’ performance in PBL sessions. However, there are no identified studies 

evaluating the relationship between students’ performance in PBL sessions and their attitude toward using concept 

mapping. Hence, studying this relationship could be beneficial to the PBL strategy at the Faculty of Nursing in Suez 

Canal University. 

Aim of the study:  

The study aims to assess the relationship between students’ performance in PBL and their attitude toward using concept 

mapping at the Faculty of Nursing. 

Research question: 

Does students’ attitude toward using concept mapping in PBL sessions have a positive correlation with students’ 

performance? 
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II.   SUBJECTS AND METHODS 

Research Design 

A correlational descriptive design was used in this study. 

Setting 

Faculty of Nursing in Suez Canal University. 

Participants 

All first-year nursing students (92) were included in the study after pilot study exclusion. 

Instruments 

Data were collected using two tools. 

Tool 1: Students’ Performance in PBL Tutorial Sessions  

It was geared to identify nursing students’ performance in brainstorming and debriefing sessions. It is a self-instructed 

questionnaire composed of 24 statements covering four skills: independent study (9 items), group interaction (5 items), 

reasoning (6 items), and active participation (4 items).  It was rated using a six-point scale ranging from never = 1 to 

always = 6 (Valle et al., 1999). The scoring system for this tool was developed as; a total score of < 86.4 indicates a poor 

level of students’ performance in PBL, 86.4 - < 100.8 indicates an accepted level, 100.8 -< 115.2 indicates a good level, 

115.2 - < 129.6 indicates a very good level and 129.6 - 144 indicates an excellent level. 

Tool 2: Students’ attitude of using concept mapping in PBL 

It was geared to determine nursing students’ attitude toward using concept mapping in brainstorming and debriefing 

sessions. It is a self-instructed scale composed of six statements that were rated on five points Likert scale ranging from 

strongly disagree = 1 to strongly agree = 5. The total score ranged from 1 to 5 (Zwaal & Otting, 2012). The scoring 

system was developed by Nirmala and Shakuntala (2012), a total score of < 2.5 indicates an unfavorable attitude, 2.5 - 

< 3.75 indicates a moderately favorable attitude and 3.75 – 5 indicates a most favorable attitude.  

Tools’ Validity and Reliability 

The validity of Tool 1 was checked by Valle et al. (1999), and both tools were translated into the Arabic language 

followed by a back-translation process to be suitable for the study sample. The total reliability coefficients (Cronbach’s 

Alpha) of tool 1 and tool 2 in the current study were 0.91, and 0.70, respectively. 

Data collection 

Data were collected from ninety-two students at the beginning of the second semester of the academic year 2017/2018 

with the second PBL case after excluding the fifteen students who participated in the pilot study to evaluate the tools’ 

feasibility. The students needed from 15 to 25 minutes to fulfill the questionnaires.  

Ethical Considerations 

The procedure and purpose of the study were fully explained to the students followed by signing the informed consent. 

Students included in the study had the right to refuse to participate in the study or withdraw from it at any time, and the 

confidentiality of their responses was guaranteed by the anonymity of the questionnaires. The Research Ethics Committee 

at the Faculty of Nursing at Suez Canal University approved the study proposal. 

Data Analysis 

The Statistical Package for Social Sciences (SPSS) version 20.0 was used for data analysis. Mean and Standard Deviation 

(SD) were used for descriptive analysis whereas the Pearson Correlation test (r) was used for inferential analysis. P-value 

< 0.05 was set for the statistical significance. 
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III.   RESULTS 

Table (1): Students’ performance in PBL sessions (N=92). 

Skills of students’ performance in PBL sessions Min-Max Mean ± SD 

Independent study 9-54 40.34 ± 6.38 

Group interaction 5-30 25.62 ± 3.64 

Reasoning  6-36 27.28 ± 4.24 

Active participation 4-24 19.12 ± 3.20 

Total students’ performance in PBL sessions 24-144 112.36 ± 14.80 

Table 1 shows the students’ performance in PBL sessions. It was found that the total mean score of students’ performance 

in PBL sessions was high. Also, all skills of students’ performance in PBL sessions scored high mean scores. 

Table (2): Students’ attitude toward using concept mapping in PBL sessions (N=92). 

Elements of students’ attitude toward using concept mapping in PBL sessions Min-Max Mean ± SD 

1-Concept mapping supported the construction of learning goals 1-5 3.39 ± 0.66 

2-Concept mapping stimulated the activation of prior knowledge 1-5 3.33 ± 0.80 

3-Concept mapping helped in creating a better understanding of the problem 1-5 3.38 ± 0.64 

4-Concept mapping enhanced the process of PBL 1-5 3.40 ± 0.79 

5-Concept mapping enhanced my interest in the subject matter 1-5 2.92 ± 0.87 

6-Concept mapping will help me to memorize relevant information for the test 1-5 3.25 ± 0.78 

Total students’ attitude toward using concept mapping in PBL sessions 1-5 3.28 ± 0.48 

Table 2 shows the students’ attitude toward using concept mapping in PBL sessions. It was found that the total mean 

score of students’ attitude toward using concept mapping in PBL sessions was moderate. Besides, the students’ attitude 

regarding the role of concept mapping in enhancing the process of PBL scored the highest mean score whereas their 

attitude regarding the role of concept mapping in enhancing interest in the subject matter scored the lowest mean score. In 

addition, the students’ attitude regarding the role of concept mapping in supporting the construction of learning goals and 

creating a better understanding of the problem scored high mean scores. 

Table (3): Correlation between the students’ performance in PBL sessions and their attitude toward using concept 

mapping (N=92). 

 

Students’ performance in PBL sessions 

Students’ attitude toward using concept mapping in PBL sessions 

Pearson Correlation (r) P-Value 

0.310 0.003* 

Table 3 shows the correlation between the students’ performance in PBL sessions and their attitude toward using concept 

mapping. It was found that there was a significant positive correlation between the students’ performance in PBL sessions 

and their attitude toward using concept mapping. 

IV.   DISCUSSION 

Regarding students’ performance in PBL sessions, the total mean score of students’ performance in PBL sessions was 

high. This result is higher than the results of Cordero, Rashid, El Hasnaoui, Ganesh, and Khired (2018). Whereas, the 

current study’s total score is lower than the total mean scores reported by Cerrillo (2016). The total mean score of 

students’ performance in PBL sessions in the current study ranged from accepted level to very good level and centralized 

in the good level. This indicates that first-year nursing students need more training in PBL.  

Concerning the skills of students’ performance in PBL sessions, the independent study scored a high mean score. This 

result is higher than the result reported by Cordero et al. (2018). In this regard, Sambas, Shahrill, and Sajali (2018) 

indicated that students engage in independent study to research the information needed to find a solution for the problem 

through different resources such as journal articles, the library, and the Internet. 
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In the current study, the skills of group interaction scored a high mean score. This result is higher than the result reported 

by Cordero et al. (2018). In this regard, Schmidt, Rotgans, and Yew (2011) indicated that group interaction is central to 

the different phases of the PBL tutorials. Also, Dolmans, Wolfhagen, and Van der Vleuten (1998) concluded that the 

quality of group interaction is essential for making a successful PBL tutorial group.  

Reasoning skills scored a high mean score in this study. This result is higher than the result reported by Cordero et al. 

(2018). This result is supported by Walker, Leary, and Hmelo-Silver (2015) who mentioned that the reasoning ability is 

reinforced in PBL. Also, Boud and Feletti (2013) indicated that the students working with the PBL problems improve 

their reasoning ability and knowledge application. In addition, students’ prior knowledge and their reasoning ability were 

significant predictors of their performance in PBL Moallem, Hung, and Dabbagh (2019).  

Active participation skills scored a high mean score in the current study. This result is higher than the result reported by 

Cordero et al. (2018). This result is supported by Tick (2007) who indicated that students in PBL are actively 

participating in the learning process as well as actively taking part to gain knowledge.  

Concerning students’ attitude toward using concept mapping in PBL sessions. It was found that the total students’ attitude 

toward using concept mapping in PBL sessions scored a moderate mean score. This result is lower than the results 

reported by Zwaal and Otting (2012) for the students who trained and practiced concept mapping in PBL sessions for a 

period of time. The current study score regarding attitude indicates that the level of students’ attitude toward using 

concept mapping in PBL sessions is moderately favorable (Nirmala & Shakuntala, 2012). Hence, the students’ training 

and practicing of concept mapping during PBL sessions are essential for improving their attitude towards using concept 

maps.  

Regarding the elements of students’ attitude toward using concept mapping in PBL sessions, the students’ attitude about 

the role of concept mapping in enhancing the process of PBL scored the highest mean score. This result is supported by 

Zwaal and Otting (2012), and Smith (2014) who indicated the concept mapping role in enhancing the PBL process. 

Whereas the students’ attitude regarding the role of concept mapping in enhancing interest in the subject matter scored the 

lowest mean score. This result could be due to unfamiliarity with students’ practice of concept mapping in PBL sessions 

which is expected to be improved after students training on concept mapping and repeated practice of its skills. In this 

regard, Harrison and Gibbons (2013) indicated the improvement of students’ feelings towards concept mapping over 

time as students became more at ease with it. That could be reflected in evaluating students’ performance in PBL sessions. 

In addition, the students’ attitude regarding the role of concept mapping in supporting the construction of learning goals 

scored a high mean score. This result is supported by Kassab (2016) who indicated the role of concept mapping in 

generating learning goals relevant to the case in the brainstorming sessions. Besides, Nasser (2018) mentioned that 

concept mapping is expected to enhance and facilitate the production of learning goals. This indicates the importance of 

scheduling concept mapping as an educational strategy with PBL. 

Also, the students’ attitude regarding the role of concept mapping in creating a better understanding of the problem scored 

a high mean score. This result is supported by McCafferty & Beaudry (2018) who indicated that concept maps help in 

more and deeper connections between concepts and hence deeper understanding of the relations between these concepts 

resulting in better understanding.  

There was a significant positive correlation between the students’ performance in PBL sessions and their attitude toward 

using concept mapping. This result could be explained by the elements of students’ attitude that interact with each other to 

produce a positive relationship with the attitude regarding using concept mapping in PBL sessions. Hence it could be 

associated with improving students’ performance in PBL sessions. These elements of attitude could have an effective and 

high influence on students’ performance in PBL sessions through several aspects.  

Firstly, concept mapping plays an important role in the activation of students’ prior knowledge and the construction of 

learning goals, and hence it could enhance the brainstorming session. Also, concept mapping could help students target 

the needed learning resources that contribute to solving the problem in the debriefing session (Walsh, 2013). Secondly, 

the concept mapping role in problem understanding and enhancing the process of PBL could contribute to effective 

students’ practice of the steps for the PBL process. Hence, this could be a guarantee for achieving the purpose of PBL as 

an educational approach (Zwaal & Otting, 2012).   
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Thirdly, the student’s interest in subject matters creates a motive for learning among those students. Then they will be 

able to achieve higher academic achievement (Neuffer, 2016). This could contribute to a fuller understanding of subject 

matter knowledge and applying its science in real work situations. Therefore, it contributes to achieving the overall aims 

of subject matters and hence, the intended learning outcomes of the bachelor’s nursing program. Finally, the concept 

mapping role in memorizing relevant information for the test could help students to achieve high academic achievements. 

In this regard, Kassab and Hussain (2010) reported that there is a correlation between the concept mapping practice 

scores of students and their academic achievements. 

V.   CONCLUSION 

Nursing students have a good level of performance in PBL sessions and a moderately favorable attitude toward using 

concept mapping in PBL sessions. Totally, there is a significant moderate positive correlation between the students’ 

performance in PBL sessions and their attitude toward using concept mapping. 

VI.   RECOMMENDATIONS 

Providing nursing students with a training program on using concept mapping in PBL sessions could contribute to more 

improvement in PBL students’ performance in addition to providing them with more training on PBL. 
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