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This study evaluated the effect of group computer-based creating and presentation of concept map 

on creative and analytical thinking in nursing students. Thirty nursing students participated in a 

pretest-posttest quasi-experimental study. The participant were divided into 6 groups and they 

designed and presented five conceptual maps in emergency situations nursing course using 

MindMapper software. The results showed that there is a significant increase in creative thinking 

compared to analytical thinking immediately and one month after the intervention.  
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Introduction 

The process of creative thinking is the ability to extract past thoughts and experiences, and combining them into new 

practices [1]. Findings of several studies show that creativity can be trained [2]. Regarding the need for training creative 

thinking to medical students, it should be said that these people should step beyond the normal course of care and develop 

creative thinking in order to decide in a better manner due to the dynamism and applicability of their profession as well as 

exposure to unexpected conditions and care for patients [3]. To confirm this, researchers believe that there is a direct 
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significant relationship between creativity and the quality of clinical care [4]. Studies have shown that traditional teaching 

methods prevent students from developing creativity at the end of their courses [3]. Therefore, the teaching of various 

medical disciplines should develop student-centered teaching methods to form problem-solving learning, group skills, and 

creativity, among which it can refer to the "conceptual map" method [5]. 

Some researchers defined the concept map as a tool for illustrating the relationships among concepts in a coherent and 

organized way [6]. Applying this method would enable professors and learners to deepen the teaching and learning process 

as well as provide the conditions for achieving higher levels of cognitive, abstract, creative, and critical thinking [7]. 

Concept maps, such as the "teacher-made" concept map and “learner-made" conceptual map, were used in educational 

situations and in the teaching–learning process in a variety of ways [6]. 

Different studies reported contradictory results on the effect of presenting the mapping concept. For example, [8] believed 

that the greatest benefit of training the concept map belonged to its developer, not the person who received it. There is 

another study were consistent with it [9]. The result of previous research indicated that the concept map developed by the 

teacher would be more effective than the one made by the student as the former would be a more complete and precise 

concept map [10]. 

In terms of the used tools, the concept map fell into "pencil-paper" and "computer" methods [11]. In drawing a concept map 

with the pencil-paper method, the learner could easily create shapes, words and lines, and add some brief descriptions. 

However, erasing the words could be tedious and could cause problems with revision of the maps [11]. The same reasons 

encouraged learners to use the conceptual mapping software. The most important advantages of using a computer method 

could be the ease of drawing, revising, and customizing it [12].  

In another study, there was no significant difference between the effectiveness of creating by paper-pencil and computer-

based methods on learner learning [13]. In terms of developing and creating, the concept map fall into "individual" and 

"group" forms [14]. The results of the studies showed that when members of the group made concept maps during group 

discussions, there was a significant learning between the group members [9]. In connection with the concept map with group 

method, it was argued that the process of developing a concept map as a group activity could be more productive than 

developing it individually [15].  

Regarding the contradictory results on the effects of using the concept map, the importance of considering creative thinking 

in the theoretical and clinical fields, and the lack of a similar study in the students of nursing, we decided to determine the 

effect of creating and presenting a concept map in a group computer-based method on creative and analytical thinking in the 

students of nursing. 

Methods 

This was a pretest-posttest quasi-experimental study. The purpose of this study was to evaluate the effect of creating and 

presenting a concept map by using a computer software and group method on creative and analytical thinking of nursing 

students in nursing and midwifery faculty in Saveh University of medical sciences in 2017. 

The inclusion criteria included all of the nursing students who had selected the course of "nursing in emergency course", and 

not attending similar and concurrent sessions. Exclusion criteria included discontinuation of education, absence of more than 

three continues sessions, and unwillingness of the students with the continuation of the study. To select the samples, a census 

method was used in this study and thirty nursing students in the second year of the Academic Year 2016–2017 were selected 

and randomly divided into six groups. 

After obtaining the informed consent from subjects and ethics code from the ethic committee of vice chancellor of research 

of the university, the necessary information was collected before and after the intervention (as mentioned below). Data was 

collected in three steps; before the conceptual map, immediately after the concept map, and one month after implementation 

of the conceptual map (Fig. 1). To collect information "Peter Honey's Creative Thinking Questionnaire" was used. The 

questionnaire included demographic information and creative-thinking questions. The questions were divided into 24 

phrases and 12 pairs. In this questionnaire, students were asked to mark one that was closer to their behavior among each 

pair of questionnaire statements. 

 In general, the manner of scoring the questionnaire was that questions related to creative thinking, that is, those who had 

scored more points in questions 1-4-5-7-10-12-14-15-17-19-22-24 had a higher creative thinking. In this questionnaire, the 

maximum score 12 and the minimum was zero. The remaining questions were about analytic thinking, where those who 

scored high in those questions had a higher analytical thinking. In this section, the maximum score was 12 and the minimum 

was zero. In the previous study it was confirmed the validity of the questionnaire and reported its reliability as 0.85 by 

Cronbach's alpha coefficient [16].  

Each group designed and presented five conceptual maps in emergency situations nursing course using MindMapper 

software. The intervention plan was to draw up and present a concept map for the aforementioned course based on the 

content announced by the approved chapters of Ministry of Health and Medical Education of Iran. 

In order to implement a conceptual map, three steps were considered—preparation, engagement, and evaluation steps. In the 

preparation stage, the teacher read the course content and explained the words and the method of working with the software 

with the participating students. The learners got acquainted with the conceptual map, concept map features, how to draw the 
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map, and samples of the conceptual map. They were then asked to identify the main concept of the text and the sub-

concepts, these concepts were recorded by the teacher on the board. The students—individually and with the help of the 

teacher—drafted a concept map of the text using the software.  

At the engagement stage, students were asked to draw up a concept map for specific processes of content during the next 

session with the participation of their team members. During each session, a student from each group was selected to present 

a concept map of the group for 20 minutes.  

The final phase (evaluation) included the developmental assessment of sessions and feedback from students performance by 

the teacher and other students.  

Data was analyzed using descriptive statistics and inferential statistics (Paired t-test and analysis of variance with the 

repeated measures) using SPSS version 20 software. 

   

Results 

The results of demographic information showed that the mean age of participants was 20.8 ± 0.95. Moreover, 73% of 

subjects were female and 27% of them were male. The mean and standard deviation of their "grade point average" of the 

students were 16.98 ± 0.87. 

The paired t-test showed that there was no significant difference between the mean scores of creative thinking and analytical 

thinking in the pre-test stage (p = 0.17), but the same test showed a significant difference between post-test scores of creative 

thinking and analytic thinking scores (p <0/0001). The difference in creative thinking scores on analytical thinking was 

observed in the follow-up phase one month later, in which case the paired t-test showed a significant difference (p <0.0001) 

(Table 1). 

As shown in Table 2, the results of the variance analysis test with repeated measure showed that the mean change trend in 

the score of creative thinking in the three tests—pre-test, post-test, and one month after the intervention (follow-up) —was 

incremental and these changes were statistically significant (p <0/0001). However, the mean changes trend of the analytical 

thinking scores decreased in the three mentioned times, and there was a significant difference in this case (p <0.0001). 

Discussion 

The findings of this study indicated that creating and presenting concept maps by the group method, using the mental 

mapping software had a positive effect on students' creative thinking. Accordingly, the findings showed that there was no 

significant difference between the scores of pre-test of creative thinking and analytical thinking, but after the end of the 

intervention and one month later, the students' creative thinking scores increased significantly compared to the pre-test 

scores. Moreover, the analytical thinking scores of participants fell significantly a week and a month later. 

In a research similar to Hsu, it was shown that training in the form of conceptual mapping helped develop and strengthen 

skills such as creative thinking, problem-solving, analysis, and communication power in nursing students [17]. Also, the 

results of Torre et al. showed that developing concept maps enabled the creativity development through an intellectual 

structure consisting of a modeling and the ability to think deeply on different subjects, and eventually the integration of 

knowledge became possible [18]. it also believed that the concept maps helped foster creativity [19]. In addition, the results 

of Brinkman's study showed that the use of concept maps promoted the creativity of learners in mathematics, which was the 

reason for this kind of creativity enhancement, using expressions, colors, symbols, or images in this way [20]. 

Another research findings showed that the technique of synectics had a positive effect on people's creativity [21]. Moreover, 

the positive effect of using concept maps on critical thinking and creativity of learners was confirmed previously [22]. Also, 

it was shown that concept map creating as a group had a significant correlation with the participatory interactions among 

students [12]. The results of a recent study showed that creating concept maps in groups had a positive effect on learner-

cognitive indices [23]. It was also believed that the use of concept map as a meta-cognitive intervention could lead to 

profound and significant learning in nursing students [24]. Some researchers also believed in their studies that teaching with 

brainstorming [25], problem-solving [26], and Electronic Dashboard [27], had contributed to the growth and prosperity of 

creativity and creative thinking of learners. 

In spite of the existence of research confirming the positive effect of concept maps on creative thinking, there were also 

studies that had reported the lack of influence of this method on creation and promotion of creativity, which emphasized the 

confusing and time-consuming nature of this method as its weaknesses [28]. In addition, the study by RILEY and Ahlberg 

suggested that there was no significant difference between the group with the concept map teaching and the traditional 

teaching group in terms of creativity promotion [29]. 

In justifying the growing trend of creative thinking and reducing the level of analytical thinking of learners in this study, it 

could be said that the kind of used instrument lead to increasing in score in an aspect of thinking and reducing in other aspect 

of thinking. In fact, it seemed that the questionnaire also showed people's desire for thinking. Of course, it was necessary to 

remind and emphasize that both types of thinking were necessary to solve problems. Further review of the literature 

suggested that creativity was, in fact a new, useful, appropriate, accurate, and accessible response, with innovative 

dimensions, to solve the problem and issues [30], and it seemed that most of these features in the teaching method of 

"Concept map with Group Participation" had been integrated as an active teaching method. In fact, this teaching method 
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emphasized the participation of other students in finding new solutions. In justifying the effectiveness of this teaching 

method, the growth mindset theory could be referred to. This theory supported educational programs aimed at developing 

creativity by learning and practicing creative thinking strategies.  

In principle, the transfer of information and experiences through the teaching of new knowledge and creativity skills could 

be done through active teaching methods. It should be noted that in this study to develop creative thinking, creating and 

presenting a concept map using a computer software program was used. 

  The limitations of this study included the absence of a control group due to the lack of identical samples and the 

impossibility of comparing this with other methods in equal conditions. However, it was suggested that further research in 

this field be conducted in other medical and control groups. 

Conclusion 

In summary, it may be acknowledged that creating and presenting a concept map in a group using software could enhance 

the creative thinking of students; it may turn out to be one of the new methods of teaching and learning that could develop 

creativity in learners. Therefore, it seems that creativity, which is the product of creative thinking, could lead to a new line of 

thinking and design to improve the quality and quantity of educational activities. 
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Fig 1. Schematic view of method. As it was depicted, in the present study the questionnaire was filled in three step by the 

students as indicated above. 

 

Table 1. The difference between creative and analytical thinking scores in pre-, post and one month after intervention 

(follow up). 

Variables P Value Analytical thinking Creative thinking 

Pre-test 0.017 6.25 ±1.51 5.75±1.51 

Post-test <0.0001 4.35±1.63 7.65±1.63 

Follow up <0.0001 3.75±1.58 8.25±1.58 

 

Table 2. The variation of mean and standard deviation of creative and analytical thinking scores in pre-, post and one month 

after intervention (follow up). 

 P Value F Follow up Post-test Pre-test Variables 

<0.0001 109.09 8.25± 1.58 7.65± 1.63 5.75±1.51 Creative thinking 

<0.0001 109.09 3.75±1.58 4.35±1.63 6.25 ±1.51 Analytical thinking 
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Research highlights: 

 Creating and presenting concept maps by group computer-based method can improve creative thinking in nursing 

students. 

 Improvement in creative thinking scores in the three phase tests-pretest, posttest, and follow-up test - after by 

group computer-based method concept maps is incremental in nursing students. 

 The analytical thinking scores for the nursing students had a decreasing trend during the three phase tests-pretest, 

posttest, follow-up test- after group computer-based method concept maps. 
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