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Abstract: Concept maps are closely related to students' understanding of knowledge and creative
thinking skills. This study aims to determine the effectiveness of concept maps as in increasing
understanding of knowledge and creative thinking skills when students are involved in learning
activities. The type of research method chosen is descriptive analysis. Research data were
collected through (1) questionnaires, (2) concept map assessment rubrics, and (3) interviews. The
results of the questionnaire were evaluated using the percentage technique. Students' answers to
open-ended questions about the advantages and disadvantages of applying concept maps are
summarized and analyzed descriptively. The results showed that most respondents stated that
learning with concept maps was fully effective. Analysis of answers to questionnaires and open-
ended questions cloncludes that concept maps are effective as a tool to improve students'
understanding of knowledge and creative thinking skills that have implications for meaningful
learning, student positive attitudes, and student academic achievement.
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INTRODUCTION

Students' creative thinking competence iis crucial in the era of global competition because
the level of complexity of problems in all aspects of modern life and the world of work is
currently getting higher (Cooper & Zimmerman, 2020; Luton, 2021). Given the importance
of creative thinking, this ability should be developed and get the teacher's attention. In
learning, teachers can provide tasks that allow children (students) to engage in creative
and imaginative thinking activities (Huang et al., 2020).

The development of creative thinking skills in education helps improvethe quality of
human resources (Astuti et al., 2020). This development can be seen from the quality of
the learning process, namely how the teacher's efforts to activate students in learning
through appropriate learning strategies (Sayani, 2015). Learning strategies act as
cognitive operators who are directly involved in completing student learning tasks
(Darling-Hammond et al., 2020).

Constructivism states that learning is an active process that involves students
building their understanding (Kojo et al., 2018; Kusmaryono et al., 2021). Meanwhile, the
theory of Ausebel (1968, in Kusmaryono et al., 2021) argues that meaningful learning will
occur when new knowledge or concepts are linked to existing concepts (already owned by
students) previously. Based on the opinion of these experts, the acquisition of knowledge
and understanding by students can occur if and only if students are mentally active in
constructing their knowledge by linking new concepts with existing concepts (Kinchin et
al,, 2019). Referring to constructivism theory from Piaget (1964, in Kusmaryono et al,,
2021) and Ausubel's meaningful learning theory (1968, in Kusmaryono et al., 2021), one
effort that can be applied to improve creative thinking skills and meaningful learning is
through learning strategies with concept maps (Kinchin et al,, 2019).

Experts explain that a concept map is an image (visual) composed of interrelated
concepts as a result of concept mapping (Ahlberg, 2013; Baig et al, 2016; Nair &
Narayanasmy, 2013; Vodovozov & Raud, 2015). The preparation of a concept map is a
process that involves identifying the concepts of a subject matter and arranging the
concepts in a hierarchy (Baig et al, 2016; Erdimez et al, 2017). The nature of the
hierarchy starts from the most general, less general concepts and more specific concepts
in the form of terms and concept labels which are woven with conjunctions as
propositions (Baig et al., 2016; Huang et al., 2020).

The application (strategy or method) of concept maps in learning is a creative
activity (Cooper & Zimmerman, 2020), where students must exert efforts to clarify the
meaning of concepts in specific domain knowledge, by identifying important concepts,
building concept relationships and the structures they control (Kusmaryono et al., 2020).
Concept maps can be an excellent activity to assess their mastery and understanding of the
material and their level of creativity in representing their cognitive structures (Ahlberg,
2013; Romero et al., 2017).

Concept maps can be used as a solution option or alternative to solve problems in
education (Erdimez et al., 2017). Teachers can use concept maps to find out what students
already know and master while producing a meaningful learning process (Kinchin et al,,
2019; Kuech, 2014; Safdar, 2012). Thus the concept map can be used as a study tool to
evaluate lessons or plans in a lesson, or the entire curriculum (Mukhopadhyay et al., 2019;
Safdar, 2012; Vodovozov & Raud, 2015).

Another expert opinion (Alkilany, 2017; Kinchin et al., 2019) says that a concept
map is a creative exploration that represents the relationship between one concept and
another, and the relationship between knowledge structures that a person has. Concept
maps are very well used by teachers to improve memory, strong understanding of
concepts, and increase student creativity through freedom of imagination (Alkilany, 2017;
Taadi, 2019). This also makes students trained in linking the concepts they have to help
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help solve problems in learning that involve several interrelated concepts (Davies et al,,
2013; Ritter & Mostert, 2017). Learning with a concept map strategy allows students to
think creatively in doing given tasks (Alkilany, 2017).

Creative thinking is the ability to find new relationships, see the subject matter from
a new perspective, and form new combinations of concepts already in mind (Ulger, 2016).
Creative thinking is seen as the ability to see things in new ways resulting in finding new
combinations (Barchi, 2019). This illustrates that creative thinking skills allow an
individual to view a problem from various perspectives, thus enabling him to find creative
solutions to problems to be solved (Davies et al., 2013; Ritter & Mostert, 2017).

Creative thinking is a thinking activity to produce something creative and original
(Dewi & Mashami, 2019). Someone is said to have the ability to think creatively if the
results of his thoughts meet specific indicators. Some indicators of creative thinking
(Arvyati et al,, 2015; Dewi & Mashami, 2019; Ritter & Mostert, 2017) include (1) fluency,
namely the ability to generate many ideas, (2) flexibility, namely the ability to generate
various ideas, (3) originality, namely the ability to generate new ideas or ideas that
previously did not exist, and (4) elaboration, namely the ability to develop or add ideas so
that detailed or detailed ideas are produced.

The application of a concept map strategy oriented toward the ability to think
creatively, where students construct and make connections between concepts from
various knowledge possessed, is the teacher's effort so that students gain a thorough
understanding (Mester, 2008).Some literature shows evidence that concept maps are
helpful for better understanding a topic and improving student performance (Baig et al,,
2016; Singh, 2015). Students who can connect information from one source to another
into new informationare said to have the ability to think creatively and get meaningful
learning (Darling-Hammond et al., 2020).

Many previous researchers have offered the results of research on concept maps
Their research reports focus more on experimental research with relatively high
effectiveness in improving learning outcomes in research samples of high school and
college students (Latif et al., 2016; Safdar, 2012; Singh, 2015; Taadi, 2019; Taie, 2014;
Vodovozov & Raud, 2015). Given the importance of conceptual understanding and critical
thinking skills to be cultivated in students from an early age, the ability to compose
concept maps needs to be trained since elementary school. Therefore, it is necessary to
conduct research that focuses using of concept maps as a dynamic tool to improve
knowledge understanding and creative thinking skills. Therefore it is necessary to conduct
research that focuses on using concept maps as a dynamic tool to increase understanding
of knowledge and the ability to think creatively.

This study investigates the effectiveness of concept maps in increasingi
understanding of knowledge and creative thinking skills when students are involved in
learning activities. The results of this study are expected to make a real contribution in
revealing that concept maps can be used as an assessment tool for student performance on
a learning topic. Also, it can improve understanding of knowledge, and creative thinking
skills ,which have implications for meaningful learning, positive attitudes, and student
academic achievement.

METHODS
Research Design

The research method chosen was qualitative with a phenomenological research
orientation. This phenomenological research explores the significance of the themes
raised based on students' learning experiences (Sharma, 2020), namely concept maps as a
tool to improve understanding of knowledge and creative thinking skills. Researchers
explore data and information using questionnaires and in-depth interviews then the data
obtained is processed and analyzed to conclude (Kim et al., 2017).
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TABLE 1. The characteristics of the participants

No. Participants Total Characteristics

1 Teacher 1 The teacher has a professional certificate and has 8
years of teaching experience

2 Observer 1 Senior teacher and has a professional certificate

3 Male Students 30 Students are between 10 - 11 years old and are
spread out in two classes of the same level

4 Female Students 30 Students are between 10 - 12 years old and are
spread out in two classes of the same level

* Total 62

TABLE 2. Concept map effectiveness indicators

No.  Concept map
effectiveness
indicators

Questionnaire Response (%)

Completely Not Not at all

Completely

1 Concept maps help
understand the
topic of the lesson

2 Concept maps help
store information

3 Concept map
motivates learning

4 Concept maps make
learning fun and
challenging

5 Concept maps help
connect some
knowledge

6 Concept maps make
learning meaningful

7 Concept maps help
assess and control
self-knowledge

8 Concept map
improves
performance

9 Concept maps
promote active
student learning

10 Concept maps
improve creative
thinking skills

Do concept maps help you
understand the lesson’s
topic in greater depth?

Do concept maps help you
retain muchof information?
Do concept maps motivate
you to study hard?

Do concept maps make you
arere learning more fun
and challenging?

Do concept maps help you
connect multiple pieces of
knowledge

Do concept maps make for
meaningful learning?

Do concept maps help you
self-assessment and control
self-knowledge?

Does the concept map
improve your performance
(competence) in taking the
test?

Can concept maps promote
active student learning
(construct knowledge)?

Do concept maps help you
improve your creative
thinking skills?

Participants

This research was conducted in the sixth grade of a private elementary school in
Semarang, Indonesia. The participants involved in this study were 62 people consisting of
one teacher, one observer, and 60 students. The teacher carries out learning in different
classes, namely classes VI-A (30 students) and VI-B (30 students), with the same choice of
topics in learning mathematics. The activities of teachers and students in learning are
observed and recorded by observers. The characteristics of the participants are presented

in TABLE 1.
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Instruments

The research data collection instrument consisted of (1) a concept map effectiveness
questionnaire, (2) a concept map assessment rubric, and (3) a list of interview questions
(semi-structured). The questionnaire instrument contains questions to determine the
effectiveness of concept maps in learning. On the questionnaire, respondents can provide
response options, namely completely appropriate, not completely appropriate, or not at all
appropriate.

The reliability test resultsusing the Cronbach's Alpha formula obtained a value of
0.770 with high-reliability criteria (Taber, 2018). The value of the r table for n = 20 with
an Alpha significance of 5% is 0.444 (Esezi & Eric, 2018). With these results, the result of
the r count is greater than the r table so that the questionnaire instrument being tested
can be declared reliable.

This concept map assessment rubric was developed and modified from the results of
previous research by experts (Erdimez et al, 2017; Huang et al., 2020; Romero et al,,
2017) for each point of the concept map, namely: ( a) the main concept or main idea, (b)
valid propositions, (c) hierarchical levels, (d) crosslinks, and (e) specific examples.

TABLE 3. Rubric of concept map assessment criteria

No. Assessed Aspects of Score
Concept Map very satisfactory good enough needs
satisfactory (15 points) (10 points), improvement (5
(20 points) points)

The main concept
Valid propositions,
Hierarchical levels
Crosslinks

Specific examples
Total score

OB [(WIN|F-

The interview instrument contains several main questions to determine the
advantages and disadvantages of learning using concept maps. In the TABLE 4, a list of the
main questions during the interview is presented. Interview questions can also be
developed while in the field to obtain information about students' creative thinking
abilities.

TABLE 4. List of interview questions (semi-structured)

No. Questions

1 What are the advantages of learning by making concept maps?

2 What are the disadvantages of learning by making concept maps?
3 Is your learning concept map more systematic and structured?

5 Will learning with concept maps add to your learning load?

Procedure

The application of learning with a concept map strategy is carried out based on the
following stages: (1) the first week the teacher determines the topic of learning about
points, angles, lines, and planes, (2) the second week the teacher determines the topic of
learning about flat plane geometry; (3) in the third week the teacher determines the topic
of learning about geometric shapes, and (4) the fourth week the teacher gives a test. the
teacher introduces a concept map strategy to discuss a topic in each meeting. The teacher
explains how to compile a concept map to make connections between concepts. Student
activities are to carry out discussions to discuss issues related to the topic and compile a
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concept map according to the topic. (5) at the end of the meeting, the four teachers asked
students to fill out a questionnaire, and (6) the teacher reflected and evaluated the
implementation of learning.

Data analysis

The questionnaire resultson students' perceptions of the effectiveness of the concept map
as a learning tool were evaluated using the percentage technique. The percentage of
respondents’ responses was calculated for each question item. Students' answers to open-
ended questions about the advantages and disadvantages of applying concept maps are
also summarized, analyzed, and presented in the table. The use of concept map
effectiveness criteria in this study is shown in TABLE 5 below (Mekonnen, 2020).

TABLE 5. Criteria for the effectiveness of the concept map

No. Range Criteria
1 81.00 % - 100.00 % Very effective
2 61.00 % - 80.00 % Effective
3 41.00 % - 60.00 % Effective enough
4 21.00 % - 40.00 % Less effective
5 <21.00 % Ineffective
RESULTS

learning with the concept map strategy applied in mathematics class was carried out for
four weeks. At first, the students did not understand the concept of map-making. Some of
the concept maps made by students are still not good because students are not used to
learning with concept maps. However, after several exercises with the teacher's guidance,
finally, the students were able to make a concept map quite well.

Concept Maps Students Work

Before we present concept map assessments and further discussion, it is to present two
examples of concept maps of student work. Each concept map was taken from a group of
students in class VI-A and class VI-B. The learning topic chosen was geometry. The results
of student performance in compiling a concept map on the same material were
deliberately chosen from two different concept map models to compare the two.

FIGURE 1 is a counseling map created by a group of class VI-A students. On this
concept map, students have been able to construct their knowledge (Alkilany, 2017) about
the concept of a quadrilateral, where a rectangle is a parallelogram. They can see the
relationship between the quadrilateral - the levels - the rectangle. Whereas the rectangular
shape is a quadrilateral that has two pairs of parallel sides (parallelograms) with right
angles. Based on in-depth analysis, the concept map in FIGURE 1 shows that students
already understandthe topic at the relational understanding level (Hammond et al., 2019).
Students who are already at the relational understanding stage will not experience
significant obstacles in explaining the relationship between concepts (Abramovich et al,,
2019).

FIGURE 2 is a concept map with the sub-topic "Plane Geometry and Space
Geometry" which is an example of a concept map created by class VI-B students with
group members consisting of 4 students. The arrangement of the concept map in FIGURE
2 appears to be made systematically. The concept map explains several propositions and
cross-links on the sub-topic "Plane Geometry and Space Geometry". The ability to make
concept maps has a positive effect on students, where students can more easily
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understand the relationship between topics as a whole (Taadi, 2019; Taie, 2014;
Vodovozov & Raud, 2015).
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FIGURE 1. Concept map with the sub-topic "Polygons”
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FIGURE 2. Concept map with the sub-topic "Plane and Space Geometry”

Questionnaire Response

The questionnaire responses of respondents (as many as 60 students) about the concept
map have been recapitulated in Table 2. Analysis of students' perceptions about the
concept map shows a percentage of 72.67%. This means that 72.67% or most of the
students stated that the concept map was useful and liked by students. In other words, the
level of perception of the effectiveness of the concept map application in learning reaches
72.67% with effective criteria. Meanwhile, respondents (students) who had the perception
that concept maps were not useful at all were only 13.00%.

This concept map assessment rubric was developed and modified from the results of
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previous research by experts (Erdimez et al, 2017; Huang et al, 2020; Romero et al,,
2017) for each point of the concept map, namely: ( a) the main concept or main idea, (b)
Valid propositions, (c) hierarchical levels, (d) crosslinks, and (d) specific examples. The
assessment score for each concept map criteria includes: very satisfactory (20 points),
satisfactory (15 points), good enough (10 points), and needs improvement (5 points).

TABLE 6 . Recapitulation of the questionnaire on the effectiveness of the concept map

No. Questions N* Response (%)
Completely Not Not at all
Completely

1 Do concept maps help you 60 66.67 13.33 20.00
understand the topic of the lesson in
greater depth?

2 Do concept maps help you retainalot 60 70.00 20.00 10.00
of information?

3 Do concept maps motivate you to 60 73.33 6.67 20.00
study hard?

4 Do concept maps make you're 60 70.00 16.67 13.33
learning more fun and challenging?

5 Do concept maps help you connect 60 83.33 13.33 3.33
multiple pieces of knowledge

6 Do concept maps make for 60 76.67 10.00 13.33
meaningful learning?

7 Do concept maps help you self- 60 50.00 40.00 10.00
assessment and control self-
knowledge?

8 Does the concept map improve your 60 83.33 6.67 10.00
performance (competence) in taking
the test?

9 Can concept maps promote active 60 73.33 10.00 16.67
student learning (construct
knowledge)?

10 Do concept maps help you improve 60 80.00 6.67 13.33
your creative thinking skills?
Avarage 60 72.67% 14.33% 13.00%

*Information: N = number of respondents

TABLE 6 shows that each respondent (60 respondents) has responded well to each
questionnaire questionabout the effectiveness of learning with concept maps. As many as
72.67% of respondents chose the answer "completely". This means that most respondents
stated that learning with concept maps was fully effective. Meanwhile, as many as 14.33%
of respondents stated that it was not completely effective, and 13% of the responses
stated that it was ineffective.

In addition, we also analyzed the results of students' responses to 2 open-ended
questions about the advantages and disadvantages of applying concept maps in learning.
Each student provides at least one response in response to each of these questions.
Various student answers were identified and the highest five answers that often appeared
were taken as shown in TABLE 7 below.

The responses to the open-ended questions tabulated in TABLE 7 show that
students know the importance of learning with concept maps. More than 70% of
respondents stated that concept maps are useful in learning. The benefits of learning with
a concept map are outlined in the top 5 answers, which are useful for (1) understanding a
broader and deeper topic (2) increasing creative thinking skills, (3) connecting some
knowledge, (4) controlling the occurrence of misconceptions, and (5) learning to be
meaningful and many challenges.

19



Kusumadewi, R.F., & Kusmaryono, I.

TABLE 7. Responses to open-ended questions, advantages, and disadvantages of the concept map.

No. Questions and Comments Number of
Respondens
1 What are the benefits of learning by creating a concept map?
a. Useful for understanding a broader and deeper topic 22 (73.33%)
b. Useful for improving creative thinking skills 24 (80.00%)
c. Useful for linking multiple knowledge. 26 (86.67%)
d. Useful for controlling misconceptions 20 (66.67%)
e. Learning becomes meaningful and challenges a lot 21 (70.00%)
2. What are the disadvantages of learning by creating a concept map?
a. Requires a lot of study time 19 (63.33%)
b. Makes learning less focused 10 (33.33%)
c. The study load becomes more difficult 9 (30.00%)
d. Must master many concepts (knowledge) beforehand 15 (50.00%)
e. Makes me bored and lazy to study 8 (26.67%)

In addition, to provide answers about the advantages of learning with a concept
map, the respondents also wrote down the disadvantages. It should be understood that
students who write down the disadvantages of learning with a concept map do not mean
that they do not like learning with a concept map. In TABLE 7, 63.33% of students said
learning with a concept map takes much time and 50% said they needed much knowledge
to make a concept map. Actually, this answer supports the advantages of learning with
concept maps. By studying diligently, they will have more and more in-depth knowledge
to make concept map relationships between the knowledge they already have and
understand (Ahlberg, 2013; Alkilany, 2017).

The teacher's concept map of student performance results is examined carefully
and thoughtfully. The assessment is carried out on the concept map of each group's
workthen an average score is made. TABLE 8 is a statistical description of the average
score for the concept map assessment for each class.

TABLE 8. Average concept map assessment scores

Main Cross Average
Grade Class Ideas Proposition Hierarchy Link Examples score
Class VI-A 82,14 82,14 64,29 82,14 67,86 75,71
Class VI-B 84,38 87,50 81,25 80,50 68,75 80,47
Average score 83,26 84,82 72,77 81,32 68,31 78,09

Paying attention to the teacher's response during the interview, the teacher is very open
andflexible and appreciates students for asking questions about things that have not been
understood. The purpose of this statement is for students to be active and understand
mathematics better, the teacher needs to provide examples and encourage alternative
solutions (Yeh, et al., 2019).

The aspects assessed from a concept map include main ideas, propositions,
hierarchies, cross-links, and examples (Alkilany, 2017; Erdimez et al., 2017). In Table 4, it
can be seen that the average score of the concept map assessment obtained by class VII-A
students was 75.71, and class VII-B students were 80.47. All aspects of the concept map
assessment were in a good category with an overall average of 78.09. Concept maps made
by students are also used to measure creative thinking skills. Aspects of assessing
students' creative thinking abilities are based on fluency, flexibility, originality, and
elaboration. The assessment results of creative thinking skills are presented in the graphic
image below.
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FIGURE 3. Graph of creative thinking indicator achievement

The graph in FIGURE 3 shows the achievement of indicators of creative thinking in class
VI-A students between 66.6 to 85.0 and class VI-B students between 72.4 to 82.4.
Meanwhile, the average achievement of indicators for creative thinking of class VI-A
students was 75.7, and grade VI-B students were 78.7. Based on the average score
obtained (FIGURE 3), it can be said that students can think creatively as outlined in the
form of concept maps (Cafias et al., 2017; Miranti & Wilujeng, 2018).

DISCUSSION

In the early stages of developing a concept map, some students had difficulty making a
concept map. This difficulty is because the practice of learning is still conventional by
applying the lecture and rote method in previous years, so it is difficult to switch to
meaningful learning patterns (Baig et al, 2016). However, with diligent practice and
guidance from the teacher in making concept maps, students can finally successfully
construct a good concept map for learning. This concept map encourages students to
explore the relationship between concepts holistically and creatively (As’ari, 2016).

In the early stages of developing a concept map, some students had difficulty making
a concept map. This difficulty is because the practice of learning is still conventional by
applying the lecture and rote method in previous years, so it is difficult to switch to
meaningful learning patterns (Baig et al, 2016). However, with diligent practice and
guidance from the teacher in making concept maps, students can finally successfully
construct a good concept map for learning. This concept map encourages students to
explore the relationship between concepts holistically and creatively (As’ari, 2016).

Students' work in the form of concept maps (see FIGURES 1 and 2) encourages
students to build deep and creative thinking constructs (Latif et al., 2018). Student
creativity is evident when compiling a concept map with an attractive visa presentation.
Students' ability to represent ideas is presented in various forms: images, colors, and
connecting lines to represent their creative ideas ((Alkilany, 2017). This shows that the
concept map is made with good planning and careful presentation and with different
forms between groups of students. The concepts presented in the concept map can be
used as a tool for meaningful learning by students (Safdar, 2012)

Learning strategies with concept maps have the power to empower students'
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creative thinking skills (Taie, 2014). The concept map method provides students with
more opportunities to seek information from various learning sources and build their
knowledge (Anohina-Naumeca, 2015; Vodovozov & Raud, 2015), and enables students to
gain better learning experiences by developing creative and imaginative ideas (Alkilany,
2017). When students compile a concept map, factual, conceptual, and procedural abilities,
critical thinking, and considering scientific thinking skills (high level) are needed (Cafias et
al, 2017; Abdul Latif et al, 2016). Concept maps help students achieve mastery and
understanding of knowledge in their disciplines theoretically and practically (Kinchin et
al,, 2019).

Using a concept map strategy as a learning design allows students to ignore rote
learning, but it can support students' reflective thinking where ideas or concepts are
systematically arranged (Alkilany, 2017; Anohina-Naumeca, 2015). Concept map
strategies in learning have supported students in moving from rote learning to meaningful
learning (Safdar, 2012). Changes in understanding knowledge are partial to holistic, from
static to creative, and convergent to divergent (Ahlberg, 2013; Alkilany, 2017).

In addition, through concept maps, students can also reveal or recognize conceptual
errors and make conceptual changes to be promoted (Pilar Ibafiez-Cubillas et al., 2017). In
Figure 2, students build creative ideas through new links between new concepts and
meanings so that learning becomes more significant in organizing and understanding
information (Romero et al., 2017). The concept map strategy has increased power and
creative thinking and and positively impacts self-motivation to learn better(Alkilany,
2017).

Paying attention to the achievement of creative thinking indicators (FIGURE 3)
Concept maps of students' work have met the elements of creative indicators, namely (1)
the ability to present concept maps with many different models (fluency aspects), (2)
flexibility aspects, namely students solving problems from a different point of view,
different (solving problems), (3) Aspects of originality, namely the ability to generate ideas
different from the usual. Concept maps are original work of students, and (4) aspects of
elaboration, appear in the diligent and careful work of concept maps. They can process
knowledge better than others; they are able to combine the ideas;, these ideas come from
the knowledge they have learned. When viewed from the level of creativity, students with
higher levels of creativity, the more complex the student is in putting together ideas
(Kupers et al., 2019).

According to Elaine B. Johnson (2007, in Ritter & Mostert, 2017; Ulger, 2016)
creative thinking is a mental activity that fosters original ideas and new understandings.
This creative thinking ability will support individual performance in problem-solving
activities (Birgili, 2015; Khoiriyah & Husamah, 2018). Student creativity will grow and
develop if they are trained to explore, inquire, discover and solve problems (Ritter &
Mostert, 2017). In addition, student creativity will emerge if there is a stimulus from the
environment (Barchi, 2019).

Concept maps in teaching provide a series of advantages in promoting dexterity and
concept organizing skills in certain subjects (Hector, 2011). In this way, they (students)
understandnew concepts (Ritter & Mostert, 2017; Ulger, 2016),, analyze and synthesize
ideas, and explain them in their own words. What has been learned facilitates
comprehensive learning and encourages reflective development through pooling ideas
and collaborative activities (Yaacob et al., 2020). Empirical evidence shows that the
experience of making concept maps has aroused interest in the majority of students and
student academic achievement (Baig et al., 2016; Safdar, 2012). Although it always takes
the teacher's effort to develop a concept map that is easy and attractive to students, and
they can learn how to make it right.

CONCLUSION

Based on empirical evidence and discussion of this research, it can be concluded that

22



Kusumadewi, R.F., & Kusmaryono, I.

concept maps are effective to increase students' understanding of knowledge and creative
thinking skills It also has implications for meaningful learning, student positive attitudes,
and satisfying student academic achievement. We are aware that there are limitations to
this study, namely that it involved 60 respondents in mathematics learning and
respondents came from one junior high school only, thus limiting the generalizability of
the research results to other subjects and other students. As a suggestion to increase
student creativity, teachers must also develop themselves with creative thinking
processes, especially in the STEM field (Chung & Li, 2021). Further similar research can be
conducted with more respondents and a wider range of schools.
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