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Abstract. Education in Indonesia is gradually shifting from being oriented towards 

cognitive learning outcomes to 21st-century skills. Therefore, this study investigated the 

ability of the mind mapping techniques to affect students’ creativity and cognitive learning 

outcomes. This pre-experimental study employed an intact-group comparison design with 

data collected from 68 eighth-grade students of SMP Negeri 5 Tanjungpinang. The 

students were selected for experimental and control groups based on the homogeneity and 

normality tests results. The instrument used to measure their creativity, and cognitive 

learning outcomes were easy and in multiple-choice tests. The result showed that the mind 

mapping technique has no effect on creativity but affects cognitive learning outcomes. 

Meanwhile, its simultaneous implementation affects both learning outcomes.  

Keywords: Cognitive Learning Outcomes; Creativity; Human Respiratory System 

Subjects; Mind Mapping. 

1   Introduction 

Although creative thinking has long been a concern for teachers, it starts to be prioritized by 

students in this 21st century [1]. According to Ramadhan, the teacher is one of the main factors 

that support the growth and development of students' knowledge and skills. Therefore, they do 

not just carry out learning as part of their routine work, rather they act as role models [2]. Young 

peoples' creative abilities are most likely to be developed in an atmosphere where the teachers 

are properly engaged [3]. Creativity is characterized by the ability to perceive the world from a 

different perspective, make connections between seemingly unrelated phenomena, and generate 

solutions [4]. Creativity skills enable students to develop, implement, and convey new ideas to 

others while being open and responsive to new and different perspectives. Both students and 

teachers need to apply this skill in their learning process, especially with the complex challenges 

associated with the 21st century. 

Although educators claim to value creativity, they do not always prioritize its usage while 

teaching in the classroom [5]. Some researchers used the term ‘creativity gap’ to describe the 

inconsistency between its perceived value and committed usage. Several educators do not 

prioritize the creativity possessed by their students, despite agreeing to the need for them to be 

creative in a classroom or environment learning. This skill is limited to certain contexts, such as 

painting on Learning Arts and Culture, which is unfortunate because creativity does not only 

cover art. When the creativity of students is low, the potential for development in the cognitive 

realm becomes narrow, thereby decreasing the learning outcomes. Therefore, it can be 

concluded that creativity is needed for students to easily understand difficult lessons with 
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adequate information capable of broadening their knowledge. Teachers as decision-makers need 

to be able to choose and determine appropriate strategies, models, methods, and learning 

techniques in delivering material to ensure students achieve the right learning outcomes.  

One of the learning techniques that can be applied to understand better the use of mapping 

techniques is creativity. According to [6], this process is effective and requires a lot of writing 

or note-taking activities [6]. In mind mapping, the theme is written in the central part to ensure 

other related- ideas are emitted. Hence, it is easy for someone who applies mind mapping to 

focus on the main ideas to understand better the information collected. Mind mapping is a tool 

used to make even the most boring task fun and interesting, thereby improving concentration 

and recall while promoting the flow of thoughts more smoothly. Furthermore, it increases 

creativity and enhances one's ability to remember [7]. Mind mapping learning technique is 

applied to improve students' memory, creativity, and ability to understand a concept.  

During the initial observation process at SMP Negeri 5 Tanjungpinang, the result 

represented that the students' creativity was quite good. However, this was not fully visualized 

in the science learning process, as indicated when students were asked to mention examples of 

monocot and dicot plants during a quiz on Plant Structure and Tissue material. Some were only 

able to give general examples such as those in books even though many types of plants in their 

school environment can be mentioned. The low variety of answers signifies a decrease in the 

creativity and fluency section. When the group was tasked with making a wall magazine 

(mading) on Simple Aircraft material, some only displayed pictures of simple planes and their 

formulas, leaving a space filled with unrelated decorations. This is quite unfortunate, 

considering that they can insert the meaning and function of each simple machine in the unused 

part. The low quality of the variety of answers provided by students in the making process 

illustrates their low creativity in the flexibility section. 

The interview results with 3 of the 4 science subject teachers at SMP Negeri 5 

Tanjungpinang, show that (1) The common difficulties encountered by teachers in class are 

when students become passive fail to focus on the learning process. (2) The three teachers 

interviewed had no knowledge of mapping, (3) The method that is often used in learning is the 

discussion and assignment with learning techniques in the form of memorization. (4) Students' 

learning outcomes are lacking in the material that contains physics and quite good in those 

containing biology. (5) Student creativity is sufficient, but only a few are active and have not 

seen it thoroughly in science subjects. Finally, (6) the learning outcomes of superior and regular 

class students have completeness of almost 75% and 62-70%, with a minimum completeness 

criterion value (KKM) of 73 in junior high school.  

This research is based on several relevant sources, including preliminary studies conducted 

by [8], [9], [10], [11], and [12], which show a positive influence from the use of mind mapping. 

This research aims to determine the effect of applying mind mapping techniques on the 

creativity, cognition, and outcomes of class VIII students on the respiratory system material at 

SMP Negeri 5 Tanjungpinang in the 2020/2021 academic year. 

2   Method 

This is a pre-experimental study with an intact-group comparison design used to investigate 

the mind mapping techniques affecting students’ creative thinking skills and cognitive learning 

outcomes. The sample population is the 220 students from 6 classes in the eighth grade at SMPN 

5 Tanjungpinang. From the sample, data were collected from 68 students equally assigned to 



 

 

 

 

 

the experimental and control groups. The classes selection was based on the result of the equality 

test containing multiple choice questions on the materials studied by the students. The 

experimental (X) and control (C) groups were taught mind mapping and summarizing 

techniques. The research design carried out in this study, which was conducted from August to 

November 2020, is shown in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1: Research design 

 

The independent variable of this study is the students’ creative thinking skills measured 

using seven essay questions. The instrument was developed by first making a grid that refers to 

the indicators fluency, flexibility, originality, and elaboration [13]. The creative thinking 

assessment was performed using a rubric. Furthermore, test instruments were used to obtain 

data on students' cognitive learning outcomes through the provision of posttests with 20 

multiple-choice questions. The questionnaire instrument was used to obtain student response 

data from the experimental class regarding the application of mind mapping techniques.  

Data collected were grouped into creativity and cognitive learning outcomes and further 

processed using Ms. Excel 2010 and SPSS 24.0. Furthermore, the data collected were analyzed 

using comparative and multivariate analysis to determine whether or not there is a significant 

difference in the sample mean of the two variables. The comparative and multivariate analysis 

performed Normality, Homogeneity, Hypothesis and F-MANOVA Tests using Kolmogorov 

Smirnov, Lavene, Independent Sample T-Tests, and multivariate analysis.   

2   Result and Discussion 

2.1   Result 

 

2.1.1 Students’ Creativity thinking skills 

According to Guilford [14], creativity in this research covers aspects of fluency, flexibility, 

originality dan elaboration. The results is represented in Table 1. 
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Table 1: Recapitulation of the results of the creativity assessment in the two groups 

 

Creativity aspect 

Experiment group (X) 

mind mapping technique 

Control group (C) 

summarizing technique  

Tes ke-1 Tes ke-2 Tes ke-1 Tes ke-2 

Fluency 54.3 (Good) 55.3 (Good) 53.3 (Good) 53 (Good) 

Flexibility 54 (Good) 56 (Good) 53 (Good) 55 (Good) 

Originality 53 (Good) 56 (Good) 51 (Good) 45 (Good) 

Elaboration  49 (Good) 47.5 (Good) 45 (Good) 44 (Good) 

Average (%) 48.25 (Good) 44.5 (Good) 

Average creativity 

score 
79.5151 76.441 

 

Table 1 shows that students' creativity in each group is good, with average creativity greater in 

the experimental group by 48.25% compared to the control (44.5%). 

 

 

 

2.1.2.   Cognitive Learning Outcomes  

 

Learning is carried out online through Google Classroom using mind mapping and note-

taking techniques in the experimental and control groups. The next step is to give a post-test to 

determine students' cognitive abilities from the two groups. The questions given are compiled 

based on the cognitive aspects of Revised Bloom's Taxonomy and validated by expert lecturers. 

The minimum completeness criteria value (KKM) of students in science lessons at SMP Negeri 

5 Tanjungpinang is 73. Meanwhile, their classical mastery diagram and the average learning 

outcomes in both groups are shown in Table 2. 

 
Table 2: Comparison of cognitive learning outcomes data in the two groups 

 

Group 
The result of cognitive aspect (%) The learning 

outcomes 

Classical 

completeness (%) C3 C4 C5 

Experiment (X) 91 97 94 87,65 94 

Control (C) 82 76 85 80,44 79 

 

Based on Table 2, it is known that the difference in the results of the percentage of cognitive 

aspects that include the abilities of C3, C4, and C5 is greater for students in the experimental 

group than those in the control group. 

 

2.1.3. Students response  

 

Questionnaires were given to 34 students in the experimental group (X) to determine their 

response to mind mapping techniques in the implemented learning process. The questionnaire 

was distributed online due to the current situation of the Covid-19 pandemic, while their 

response is shown in Table 3. 

 

 

 

 



 

 

 

 

 

Table 3: Student response to the implementation of mind mapping techniques 

 

Aspect No Questionnaire statement 

Questionnaire 

interpretation 

(%) 

The feeling 

when making a 

mind mapping 

1 I feel happy and excited when assigned to create a 

Mind Mapping 
74.2 

2 I became confused when the teacher gave the task to 

make a Mind Mapping 
58.8 

Clarity of 

assignment 

3 I find it difficult to make Mind Maps because I don't 

know what it is 
57.3 

4 I prefer only to be asked to take notes by summarizing 

rather than making a Mind Map 
50.7 

Easy to 

understand 

lessons 

5 I find it easy to remember the subject matter if I make a 

Mind Map 
73.5 

6 I find it difficult to understand the concept of material 

when making a Mind Map 
52.2 

Cultivation of 

creativity 

7 I am able to generate creative ideas when making Mind 

Maps 
76.4 

8 I feel the need to find additional information to explore 

ideas when creating a Mind Map 
77.2 

Overall interpretation 65% (Good) 

 

Table 3 shows that the lowest percentage of questionnaire interpretation is found in the 4th 

questionnaire item at 50.7%, with the statement "I prefer being asked to take notes by 

summarizing rather than making a mind map." This indicates that students feel happier taking 

notes on how to summarize compared to making a mind map. Furthermore, the highest 

percentage of questionnaire interpretation is in the 8th item at 77.2%, with the statement "I feel 

the need to find additional information to explore ideas when making mind maps." This shows 

that students need to find additional information to explore their ideas in taking notes with mind 

mapping techniques. Overall, though the results of the total percentage of the questionnaire are 

65%, it can be concluded that students respond well to the application of mind mapping 

techniques in their learning. 

 

2.1.4.   Mind Mapping  

 

This data was obtained by observing the instrument used to determine the quality of students' 

mind mapping in the experimental group. It consists of 5 assessment aspect, namely Structure, 

Explanatory, Communication, Connection between the sections, and Extent of coverage. The 

results of the mind mapping assessment are shown in Table 4. 

 
Table 4: Mind Mapping assessment results 

 

Mind mapping aspect Score (%) Criteria 

Structure 63 Good 

Explanatory 70.30 Good 

Communication 60 Good 

Connection between sections 66 Good 

Extent of coverage 60 Good 

Overall value of mind mapping 65 Good 



 

 

 

 

 

2.2   Discussion 

 

Several factors are used to describe the data obtained from the research results. First, the 

acquisition of the average value of creativity in each experimental and control group is 79.515 

and 76.441, with a significance value of 0.270 (Sig. > 0, 05) showed no difference in using the 

mind mapping technique. It can be concluded that students' creativity in both groups is at the 

same level, while those from the experimental group have more potential for good creativity. 

Hennessey & Amabile stated that a person's creative potential can be developed based on 

internal and external supporting factors in the form of openness to sources of information or 

ability to assess and select thoughts without being influenced by criticism or praise from others 

and the level of cognitive abilities and conditions of the social environment [14]. From the 

process, it was known that through student response questionnaires in the experimental group, 

those that used the mind mapping techniques felt the need to look for additional information 

from books or internet sources. Meanwhile, the learning process carried out by students in the 

control group using the summarizing technique indicated their need for relevant information to 

the topic of the summary and need to evaluate the sources of information and ideas generated 

through their thoughts to be able to put together the main ideas which are then written down 

properly. Kaufman and Baghetto grouped the level of creativity into 4 categories, and from the 

comparative results possessed by students in both groups, the fourth category, namely Mini-C 

Creativity, is based on experience, action, or events that occur when the individual shows 

flexibility, intelligence, and novelty in thinking by generating ideas [15].  

After knowing their creativity level, the next step is to see how the criteria for student 

creativity are based on the 4P dimensions described by Rhodes [16], namely Person, Process, 

Product, and Press through the fulfillment of the creativity aspect proposed by [13], namely 

Flexibility, Fluency, Originality, dan Elaboration. Person criteria are determined by observing 

students' habits and thoughts in showing their interest in a problem by questioning or expressing 

their opinion. This shows the character is always curious and able to think critically through the 

things asked or the opinions conveyed. The fulfillment of the creativity aspect is in the form of 

the quantity of fluency to produce a variety of questions or opinions on a problem and the quality 

of the flexibility of questions. Process and Product criteria are identified through the Originality 

and Elaboration creativity in determining the authenticity of the opinions raised by students 

based on their critical thinking and analysis explained in detail. Then the Press criteria are 

analyzed from the influence of the environmental conditions of learners or students. This is in 

accordance with Hurlock, environmental conditions that can be in the form of the time needed 

to explore ideas, the opportunity to develop imagination and thinking, motivation to be creative, 

supportive means, and self-confidence and independence due to good interpersonal 

relationships [17]. 

The existence of a significant influence on the application of mind mapping techniques to 

students' cognitive learning outcomes is shown by the hypothesis testing results using the 

Independent Sample T-Test with a Sig value of 0.002. This indicates the Sig. <0.05, and the 

mean value of cognitive learning outcomes in the experimental and control groups are 87.647 

and 80.441. Therefore, the comparative analysis results on hypothesis testing are accepted with 

a significant effect on mind mapping application to students' cognitive learning outcomes. The 

benefits of mind mapping proposed by DePorter, which stated that making mind mapping help 

students in compiling information will be more patterned and visually directed to help them 

record or store information, strengthen understanding, and easily recall activities [18]. This also 

strengthens Buzan's statement that when individuals make a mind mapping, there will be a 

connection between the newly received information obtained, thereby resulting in a new and 



 

 

 

 

 

different mind mapping process. According to Supratik, each student's learning outcomes differ 

in accordance with their experiences, abilities, acquisition, and skills [19]. 

The research conducted on applying mind mapping techniques to student creativity is also 

in line with preliminary studies. Examples are the research conducted by Rumanti, which 

showed a significant difference in the cognitive learning outcomes of the experimental and 

control groups that applied mind maps and lectures as well as questions and answers [8]. 

Subsequently, the research conducted by Tantowi showed that there are differences in student 

learning outcomes tests between the experimental and the control classes, thereby producing an 

effect of the application of mind mapping techniques on students' mathematics learning 

outcomes [10]. Meanwhile, Zahra's research shows the influence of mind mapping learning 

methods on students' Fiqh outcomes [11].  

The acquisition of F and significant -values of 3.575 and 0.040 (Sig. > 0.05) indicates and 

influences mind mapping techniques' application to creativity and student cognitive learning 

outcomes. The average value of the group of students that applied the mind mapping technique 

showed better results than those that used the summarizing technique. However, in terms of 

creativity, the difference was not significant, while in learning outcomes, the group in the 

experimental group gained new knowledge and skills regarding note-taking techniques. 

Cognitive learning outcomes obtained from the posttest in the experimental group showed that 

students' abilities in cognitive aspects of C3, C4, and C5 were in very good interpretation. This 

research is in line with the preliminary studies regarding the effect of using mind mapping on 

creativity and student cognitive learning outcomes. Examples include the research conducted 

by Zahra showing the influence of mind mapping learning methods on creativity and students' 

Fiqh learning outcomes [11]. The implementation of the mind mapping model with scattergories 

game can also improve creativity and learning outcomes in national education materials [20]. 

In economic subject, the mapping learning model can improve students' creativity and learning 

outcomes [21]. 

3   Conclusion 

Based on the research conducted, the following conclusions were drawn. First, the average 

value of the creativity of the experimental group is better (79.515) than the control group 

(76.441). However, the significance value (Sig. 0.270 > 0.05) shows no difference, therefore the 

application of mind mapping techniques does not affect the creativity of class VIII students on 

the material of the human respiratory system. Second, the average value of cognitive learning 

outcomes of experimental group is better (87.647) than the control (80.441). Also, the 

significance value (Sig. 0.002 <0.05) shows a difference, therefore the application of mind 

mapping techniques has an effect on the results. Third, the acquisition of an F-score of 3.575 

and a significance value (Sig. 0.040 < 0.05) indicates that the application of mind mapping 

techniques has a significant effect on creativity and cognitive learning outcomes of class VIII 

students on the human respiratory system material. 
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