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Article History:  Abstract. The aim of this research is to obtain another point of view with collaborative prob-
lem-based learning to increase writing creativity in the field of scientific work in the form of 
exposition text by investigating cognitive style as an individual character and using concept 
mapping media. This study uses descriptive research methods and multivariate analysis is 
used to provide a clear picture of writing creativity that considers the use of learning methods, 
concept mapping media, and students’ cognitive style backgrounds. The research subjects 
were students of the second-semester Islamic religious education study program from the 
Islamic Senior High School Diniyah Putri Pekanbaru, Indonesia. Sample selection was done by 
means of cluster random sampling. The sample was divided into two, the experimental class 
which collected 30 people, and the control class with a number of 30. The cognitive style 
must be considered in the application of the learning method. Students with field-dependent 
cognitive styles are more adaptable in collaborative learning. The use of media mapping to 
foster writing creativity was evident during the research. Concept mapping, which involves 
higher-order thinking skills, stimulates students to continue to involve the imagination in their 
creative process. Several educational implications are discussed and can be used as future 
research directions. The interpretation results are obtained by considering the relevant liter-
ature findings.
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1. Introduction

The active role of students in the implementation of learning needs to get support from all 
parties, parents, teachers and students. They are a major factor in completing their academic 
assignments. Without interaction, cognitive resources, and individual motivation can affect 
the implementation of learning and performance (Bråten et al., 2022). On the other hand, 
when these resources become operational in the implementation of learning through in-
volvement in relevant learning tasks, the true competencies of students can be revealed and 
even tasks that were previously considered out of reach can be revealed (Bråten et al., 2022). 
Resources can be utilized by using media that can increase understanding of the problems 
experienced by students. Utilization of resources in problem-solving can bring the actual 
situation and environment closer to direct experience (Suryanto et al., 2021a).

Utilization of resources by using mind mapping learning media can trigger the emergence 
of ideas. Learning activities in Indonesia that do not involve creativity and experience in prob-
lem-solving, students’ abilities in creative aspects are low. So that Indonesia is ranked 2nd 
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out of the bottom 81 of 82 countries (Suryanto et al., 2021a). Cultivating creativity in writing 
requires media that can make them see something that encourages them to write something. 
By using the concept of mapping, students get an overview of the circumstances, forms, and 
situations that are close to the real situation so that they can improve their thinking skills (Jász, 
2018; Silberman, 1996). Such a situation encourages researchers to produce new views on 
writing creativity in students. Writing is a cognitive skill that involves all domains (Finn, 2019; 
Stagg Peterson et al., 2018; Suryanto et al., 2021b). Writing an exposition requires creativity 
in formulating problems and finding ideas related to the topic to be discussed. To facilitate 
this, concept map media is needed to formulate the flow of learning objectives starting from 
identifying problems, formulating problems, conveying ideas and finding new solutions to the 
topics discussed. In order for the creative process to occur during the learning process, it is 
necessary to pay attention to students’ cognitive styles so that the flow of learning objectives 
in an effort to develop creativity through learning activities can run optimally. Using adopting 
the flow of creative writing learning objectives with the theme of expository writing, it can be 
applied to second semester students of the Islamic religious education study program and Is-
lamic Senior High School Diniyah Putri Pekanbaru (ISHSDPP). Some students’ initial references 
still have limitations in developing creativity through conveying ideas and solving problems 
in writing. The aim of this research is to explore the application of problem-solving methods 
assisted by concept mapping which is moderated by cognitive learning styles in the creativity 
of writing scientific papers in exposition form. The expected contribution in the future is to 
provide an alternative route for implementing the use of concept map media which is mod-
erated by cognitive style in creative writing through PBL experiences in finding creative ideas 
and solutions in writing scientific papers in the form of expositions. Therefore, we tested a 
model in which differences in previous exposition writing topic knowledge, cognitive style, and 
the use of concept map media on writing creatively indirectly influenced student performance 
and productive effort when working on writing assignments. 

2. Literature review

2.1. Problem-based learning

Problem-based learning (PBL) is rooted in the educational principle adopted by John Dewey, 
namely “learning by doing”. Dewey’s (1997) point of view uses the school as a laboratory to 
solve real-life problems of students (Glaveanu et al., 2013; Schenkels & Jacobs, 2018). The 
problem-solving process fulfils the five stages of Dewey’s (1999) theory, namely recognizing 
the problem, defining the problem, collecting several solutions, predicting the consequences 
of the problem-solving solution, and testing or evaluating the solution. The definition of PBL is 

“Learning strategies to empower students to pursue their own content knowledge and 
demonstrate their new understanding through a variety of exploring information, defining 
problems, conveying ideas and finding solutions” (Dewey, 1999; Glaveanu et al., 2013). 

The concept of PBL is 

“Problem solving learning uses authentic real world problems, based on questions, 
tasks, or problems that are highly motivating and interesting to teach academic 
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content to students in the context of working together to solve problems” (Glăveanu, 
2018; Paek, 2019; Suryanto et al., 2021a).

An individual who has difficulty building his cognitive model will have difficulty building 
his thinking skills, not doing the problem-solving process well. According to cognitive psy-
chologists, mental models represent internal scale models of external reality or a person’s 
mental representation of an idea or concept (Thompson et al., 2019). PBL has the potential to 
change students’ thinking models. Creating learning situations can further enhance students’ 
actual experience of learning through students’ mental models. 

This type of learning through project implementation is called project-based learning 
(Frenchs, 2012; Lavie & Sfard, 2019; Suryanto et al., 2021b). The PBL method involves stu-
dents in authentic tasks and real-world contexts, to improve their learning and life skills in 
solving problems (Dewey, 1944). Students are given a project or problem in which there are 
many ways to solve it, which aims to stimulate a real situation. PBL begins with setting goals, 
creating a product, and introducing who the audience is. 

The new experience is not only oriented to mental models but also thinking skills or what 
are called creative thinking skills. This is an important skill for solving problems in an era of 
openness. These skills are interpreted as the ability to offer new perspectives, generate new 
and meaningful ideas, ask new questions, and generate solutions (van Laar et al., 2019). The 
learning model that focuses on group learning activities solve problems or cases and encour-
age students to think with their knowledge, identify needed information, find more relevant 
information, and analyze and evaluate to build problem-solving paths.

Solving this problem begins with the task of writing a project-based exposition text start-
ing with choosing a title, concept and writing procedure to be completed. The freedom to 
choose a theme in writing an exposition text is expected to foster their creativity towards 
themselves and their environment.

2.2. Concept mapping

Concept mapping is a graphical tool for organizing and representing knowledge. Concepts 
are summarized in a kind of circle or square and between these concepts are drawn with a 
line connecting the two concepts. Students are still lacking in creating independence in learn-
ing during learning, the presentation of material is still dominated by the teacher. In contrast, 
students have not found a good way of learning. Students feel confused to develop their con-
ceptual framework. Concept maps provide an overview of the flow of problem-solving and 
links between existing concepts. Concept maps are tools or methods that teachers can use to 
find knowledge that students already know (Demetriou et al., 2017; Gwiaździński et al., 2020). 
Based on learning theory (Ausubel & Fitzgerald, 1961), teachers must understand the con-
cepts that students have to learn meaningfully (Aluri & Fraser, 2019; Forthmann et al., 2019). 
In the application of meaningful learning, new knowledge must be associated with concepts 
that already exist in the cognitive structure (brain) of students. If there are no related concepts 
in the cognitive structure, then the new knowledge that has been learned is only a memory. 
Students make a thinking effort to understand complex systems and construct appropriate 
thought representations to model and explain these systems. Students continuously modify 



422 R. Rubiah et al. The effect of problem-based learning assisted with concept mapping founded on cognitive style...

and rearrange their thinking skills in every new experience, especially after the learning pro-
cess. Conceptualization is a flow of thinking by identifying important points to be discussed. 
Understanding the flow of goals stimulates creativity in exploring information, finding ideas 
and finding solutions. If concept maps are used to improve high-level skills in the form of 
creativity, then concept maps will become a guide through the flow of thinking with concept 
maps. Writing exposition requires creative thinking skills and this is in line with the use of 
concept map media.

Besides being used in the teaching and learning process, concept maps can also be used 
for various purposes, namely: a) learning what students already know; b) learning how to 
learn; c) finding, and d) as an evaluation tool. Concept maps are used to express meaningful 
relationships between concepts in the form of a proposition (de Oliveira Sousa et al., 2020; 
van Wart et al., 2020). Propositions are two or more concepts placed before words in a se-
mantic unit. In its simplest form, a concept map can be in the form of two concepts made 
with a connecting tool to form a proposition. For example: “The sky is blue” represents a 
simple concept map, which becomes an effective proposition about the concepts of “sky” 
and “blue”. Therefore, students can arrange the concepts of the subjects studied according 
to the relationship between the meaning and its components. The relationship between one 
concept (information) and another is called a proposition. Concept maps describe the rela-
tionship between the concepts discussed in the chapter related to the concepts expressed 
in terms of concept labels (Demetriou et al., 2017; Amorim Oliveira et al., 2013). Concepts 
and conjunctions are meaningfully related to each other so that they can form propositions. 
A proposition contains two concepts and a conjunction. One concept has a wider scope than 
other concepts (Kahn, 2020). In other words, one concept is more inclusive than another. 
The overall concept is arranged hierarchically from the most general concept, the less gen-
eral concept to the most specific concept. The levels of this concept are called hierarchies. 
The concepts that have been formed with students can bring out creativity in the form of 
new perspectives, ideas, and ideas that are meaningful. Students also become independent 
learners (Giza, 2021). 

Concept mapping is one of the alternative learning strategies that can be chosen to 
improve the quality of education and student creativity. This learning strategy was initially 
developed in scientific fields such as biology, physics, or chemistry, and support. Concept 
mapping is a technique that externalizes concepts and propositions (van Wart et al., 2020; 
Williams et al., 2016). This conception mapping can also be applied to reading to help under-
stand the text (Frenchs, 2012; Gandolfi et al., 2021). The text consists of parts of the text that 
are interconnected. If explained further, each section also includes smaller and more coherent 
sections. Reading activity is understanding the relationship between various parts of the text 
so that the reader can get a complete picture of the content of the text. Concept mapping 
not only helps to understand written texts but also helps to understand literary books such as 
novels. Therefore, a concept map is a special graphic description that shows how a concept 
is related to another concept in the same category. 

Understanding concept maps, the characteristics of concept maps are as follows: (a) con-
cept maps are a method of presenting concepts and propositions in the field of research. 
By using concept maps, students can see the research area more clearly and study it more 
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meaningfully; (b) the concept map is a two-dimensional description of the research field. 
This feature can show the proportional relationship between concepts; (c) not all concepts 
have the same weight. This means that there are concepts that are more inclusive than other 
concepts; (d) when two or more concepts are described under a more inclusive concept, a 
hierarchical structure exists in the concept map (Gwiaździński et al., 2020; Kahn, 2020). Based 
on this, concept mapping should be arranged hierarchically, which means placing more in-
clusive concepts on the map and placing fewer, less inclusive concepts. Student experience 
in presenting concepts, and showing proportional relationships between concepts is a skill 
that is interpreted as the ability to offer new perspectives, generate new and meaningful 
ideas, raise new questions, and generate solutions. These skills need to be utilized to help 
individuals find solutions to solve problems. The ability to think creatively is useful in dealing 
with various problems in the era of globalization.

The concept map method is used to uncover problems in designing expository text-writ-
ing project plans. This project-based learning process provides freedom to express problems 
in designing project plans. The creativity in selecting titles, concepts, and writing procedures 
is of course very varied, and concept maps are used to regulate the procedures for writing 
exposition texts. The use of concept maps is also used to write down some important points 
in exposition writing which will later be useful for developing material writing. The concepts 
that have been formed with students can bring out creativity in the form of new perspectives, 
ideas, and ideas that are meaningful. Students also become independent learners (Giza, 2021).

2.3. Cognitive style

Everyone has different characteristics in problem-solving ability, thinking ability, and appli-
cation ability, one of which is cognitive style. Cognitive style is a consistent and enduring 
individual characteristic that uses cognitive functions (thinking, remembering, solving prob-
lems, making decisions, organizing and processing information, etc. (Suryanto et al., 2021a). 
Cognitive style is an important position in the learning process. Even cognitive style is one 
of the learning variables that need to be considered in designing learning. As one of the 
variables, cognitive style can not only reflect the characteristics of students, but also other 
characteristics such as motivation, attitudes, interests, thinking abilities, and so on (Bechara 
et al., 2000; Leikin et al., 2020). Cognitive style is an important position in the learning process. 
Even cognitive style is one of the learning variables that need to be considered in designing 
learning. As one of the variables, cognitive style can not only reflect the characteristics of stu-
dents, but also other characteristics such as motivation, attitudes, interests, thinking abilities, 
and so on (Morales-Martinez et al., 2015, 2020).

Cognitive style is one of the new ideas in developmental psychology research and peda-
gogy. This idea was developed in research on how individuals receive and organize informa-
tion from their environment. The results of this study indicate that individuals differ in how 
they complete the experiment, but these differences reflect certain levels of intelligence or 
patterns of ability. they do this in a preferred way, that is, individuals who have to process 
and organize environmental information and facts (Yeonjoo Lee et al., 2019; Potměšilová & 
Potměšil, 2019; Suryanto et al., 2021a). 
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Cognitive style is the way a person receives and organizes information from the world 
around him, besides that cognitive style is divided into independent and dependent fields 
(Kulophas et al., 2015). The characteristics of individual domain independence are: 1) focus 
on curriculum; 2) focus on facts and principles; 3) rarely interact with teachers; 4) only interact 
with teachers and commit to assignments. And tend to choose awards individually; 5) likes to 
work alone; 6) likes competence; 7) able to organize information independently (Potměšilová 
& Potměšil, 2019; Reindl et al., 2020). 

Students with field-independent cognitive styles can learn to the fullest, including 1) pro-
viding learning in a personal learning environment; 2) providing more opportunities to learn 
and discover concepts or principles; 3) providing more resources and degree materials; 4) just 
provide some guidance and learning objectives; 5) prioritizing personal guidance and goals; 
6) provide opportunities to summarize the model or concept map according to their ide-
as (Arends, 2012; Eliot & Hirumi, 2019). Individual indicators that are field-dependent and 
field-independent are as follows: 1) when the task is carried out or solving a problem, if the 
independent person is released it will work better. And if a field-independent person gets 
additional guidance or guidance then he or she will work better; 2) individuals with independ-
ent domains tend to be less sensitive to the environment, on the other hand, individuals with 
independent domains tend to be more sensitive to the environment (Arends, 2012). When 
solving or solving problems that require skills, a person who is independent of the spot will 
produce better results than a person who is dependent on the place.

Cognitive style measurements are carried out before problem-solving activities are carried 
out with the aim of knowing the cognitive style of each individual. In this research practice 
there is no grouping of students who have certain cognitive style characteristics. Cognitive 
style becomes a certain variable related to student characteristics. In practice this learning 
becomes one of the factors in the selection and application of learning methods and media. 
The research considers cognitive style as one of the variables in writing expository texts, be-
cause creativity is an important individual student skill in gathering information, formulating 
problems, finding ideas and finding solutions.

2.4. Writing skills

Writing is a thought but instead of thinking for a certain reading and for a certain time, the 
most important thing is mastering the principles of writing and thinking to achieve goals 
and objectives (Hembrough, 2020). Writing skills will not be formed only with language 
skills, but also need to be supported by reasoning skills and knowledge of basic rhetorical 
(Anderson & Krathwohl, 2001; Roeser et al., 2024). Arousing students’ interest in writing can 
be started by stimulating efforts to respond to questions on the working paper, according 
to the explanation they understand about what is being developed. Whatever argument they 
write is the first step for their writing activities. The teacher’s efforts so that students dare 
to come up with ideas, something that blocks their curiosity, and they can see it in writing 
form (Suryanto et al., 2021a). This technique is carried out at the beginning of the delivery 
of material related to writing. Various students’ abilities in expressing ideas, concepts, and 
writing procedures require practice and habituation in class through learning activities. There-
fore, good innovation is needed by applying a PBL model so that it can empower students’ 
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problem-solving abilities and creative thinking abilities. By studying problem-solving, it gives 
students direct experience in writing scientific papers in the form of expository texts so that 
they can improve students’ skills in writing expository texts in the form of scientific works. 
The term exposition comes from the word expose which means to provide an explanation or 
analysis. As an expository text, it is an informative or knowledgeable essay that is concise, 
clear, concise and interesting to read (Sieck & Yates, 1997). It is hoped that the use of concept 
map media can be utilized in the creative process of scientific work in the form of exposition 
writing. Using concept maps to develop important points in writing expository texts. Crea-
tivity in writing begins with creating a concept map to facilitate the flow of writing scientific 
work in the form of an exposition. The positive exposition effect requires the influence of an 
alternative frame on the choice of subject to be chosen for certain reasons because of the 
demands of the exposition. Therefore, the ability to develop relationships between concepts 
is greatly influenced by students’ cognitive styles and this requires creativity in every process 
that occurs. In many cases it has been shown that, individuals differ in the way they com-
plete experiments, but these differences reflect a particular level of intelligence or pattern 
of ability. This difference is influenced by their cognitive style. Concept maps are a medium 
to help students plan the flow of writing and make connections between concepts that are 
influenced by cognitive style.

3. Method

3.1. Participants

The research design uses a quasi-experimental design and a multivariate analysis test, which 
can be seen in Table 1 which is used to provide complete information about writing creativity 
by considering the use of learning methods, concept mapping media, and students’ cognitive 
style background (Figure 1). 

The subjects of this study were second-semester students of the Islamic religious educa-
tion study program from ISHSDPP. Sample selection was done by means of cluster random 
sampling. The sample was divided into two, namely the experimental class with 30 people 
and the control class with 30 people. The average age of students studying is 19 years. The 
experimental class consisted of 18 male students and 12 female students. There were 16 male 
students and 14 female students in the control class. Before conducting the PBL experiment, 

Problem-based learning
Clarify the problem

Formulate the problem

Finding ideas

Implement ideas

Cognitive style
Field-independent

Field-dependent

Concept maps

Creative writing

Figure 1. Research flow (source: created by authors)
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a learning style test and creative thinking skills instrument were first carried out. The sample 
selection was carried out by means of cluster random sampling. The sample was divided into 
two, namely the experimental class of 30 people and the control class of 30 people.

3.2. Data analysis

Researchers used multivariate analysis to determine the relationship between students’ so-
cial skills and creativity in writing scientific papers in the form of expository texts in class in 
solving problems with the help of concept maps and learning styles. The final results of data 
analysis are used to determine the results of implementing project-based learning using 
concept map media and moderated by the style of writing scientific papers in the form of 
exposition text. The relationship between elements can be seen in Table 2.

The research data was tested statistically using descriptive analysis techniques and two-
way multivariate inferential statistical analysis of variance. Researchers used multivariate anal-
ysis of variance to determine the relationship between the application of PBL and the use of 
concept map media moderated by learning style on creativity in writing scientific papers in 
the form of exposition text. Based on the factorial design, the two classes represent the four 
defined treatments. The research subjects in the experimental class who were taught using 
project-based learning assisted by concept mapping and project-based learning without the 
aid of concept mapping as a control class both consisted of students with field-independent 
and field-dependent cognitive styles. Thus, every criterion in the factorial design column can 
be met. Data on the number of students who participated in this study, which consisted of 
two treatment groups, can be seen in Table 2.

Table 1. Connections between elements (source: created by authors)

Scientific work in 
exposition form

Problem-based 
learning Creative process Concept maps Decision making

Determine the 
topic

Clarify the problem Digging information Connecting 
information

Field-independent

Formulate the 
problem

Formulate the 
problem

Field-dependent

Find facts Finding ideas Convey ideas Clarifying ideas Field-independent

Implement ideas Found a solution Field-dependent

Table 2. Research subjects (source: created by authors)

Learner’s cognitive style Without the help of concept 
mapping

Assisted by concept 
mapping Total

 Field-independent 24 21 45
Field-dependent 6 9 15
TOTAL 30 30 60
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3.3. Data collection

The researcher collected data from the two research groups to test the differences. The first 
data collection was obtained by giving cognitive style tests and writing skills essay tests to 
the two research groups before being given, while the second data collection was obtained 
by giving back-tests to both groups after the treatment was given. Writing creativity data 
collection was measured using the following instruments (Table 3).

Table 3. Instruments for creative writing (source: created by authors)

Number Indicator Domain

1 Able to make correct spelling starting from diction level to discourse Cognitive
2 Able to make sentences that can convey information precisely Cognitive
3 Able to write paragraphs that can convey ideas precisely Cognitive
4 Skilled in using spelling in composing sentences and paragraphs so as 

not to cause confusion
Psychomotor

5 Able to obey the general rules that apply in the spelling system Affective
6 Be able to find the main idea of reading correctly Cognitive
7 Able to make summaries and conclusions in accordance with the right 

concepts
Cognitive

4. Results

The results of the study were obtained by learning outcomes tests about writing skills and 
filling out questionnaires on the background of students’ cognitive style of learning, the 
results are known from the Table 4.

Table 4. Description of writing skills with cognitive style (source: created by authors)

Learner’s cognitive 
style

Without the help of… Assisted by concept mapping…

…means …standard 
deviation …means …standard 

deviation

Field-independent 67.86 6.04 73.75 5.37
Field-dependent 65.00 3.54 67.50 5.24
Writing style 67 10.45104 72.5 9.37102

Students’ cognitive style has a significant effect on the practice of choosing learning 
methods both in the classroom and in the field through direct practice. Students with field-in-
dependent cognitive style are more confident in participating in learning so that they get 
better learning scores in all classes, both without the help of concept mapping and with the 
help of concept mapping, namely 67.86 and 73.75. Cognitive field-dependence was 65 and 
67.5. Students who have a field-dependent cognitive style need more help from the teacher 
to understand the material being taught so that more attention is needed from the teacher.

The writing skills of students with PBL assisted by concept mapping have an average 
score of 72.5 better than students with PBL without the help of concept mapping, they have 
an average score of 67, the writing skills of students with field-independent cognitive style 
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have the ability to collect information, formulate problems, convey ideas and better, conclude 
more from better self-confidence. Furthermore, a test was conducted to determine the effect 
of PBL with the help of concept mapping on writing skills, the information can be obtained 
in the Table 5.

Table 5. Pairwise comparison (source: created by authors)

Mean difference 95% confidence 
interval for difference

Learner’s cognitive 
style

Learner’s cognitive 
style

(I-J) Standard 
error

Significanta Lower 
bound

Upper 
bound

Field-independent Field-dependent 4.554* 1.634 .007 1.281 7.826
Field-dependent Field-independent –4.554* 1.634 .007 –7.826 –1.281

The results of the writing skill test with paired comparison testing obtained test signifi-
cance value data between students who had field-dependent and field-independent cognitive 
styles obtained a value of 0.007 this data confirmed the difference between the two. The 
differences found in writing skills indicate a significantly different level of writing creativity 
(Table 6). 

Table 6. Multivariate test results (source: created by authors)

Source
Type III sum

of squares Difference Mean square Figure Significant

Corrected model 692.679a 3 230.893 7.939 .000
Intercept 204691.361 1 204691.361 7038.510 .000
Group 191.902 1 191.902 6.599 .013
Cognitive style 225.956 1 225.956 7.770 .007
Group* 
Cognitive style

31.361 1 31.361 1.078 .304

Error 1628.571 56 29.082
Total 294225.000 60
Total corrected 2321.250 59

The next stage is to examine the interaction between cognitive styles with the help of 
mapping the concept of creativity in writing from Table 6. The information obtained can be 
explained that the calculated F value is 7038.510 with a significance level of 0.013. The group 
that took the course with the help of concept mapping clearly differed in their writing skills 
without the help of concept mapping. The group of students with a cognitive style back-
ground scored 0.007. These data explain the differences in writing skills among students who 
have a field-independent cognitive style and students who have a field-dependent cognitive 
style. The interaction of cognitive style and concept mapping on the skills obtained is 0.304. 
These data explain that there is no real interaction between cognitive style and the use of 
concept mapping on writing skills. The interaction graph data generated during research 
testing are see in Figure 2.
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5. Discussion

Learning to solve problems with the help of concept mapping can increase creativity in writ-
ing. This shows that with writing skills, learning has better writing skills with an average score 
of 72.50. This writing skill is for students to explore information, formulate problems and con-
vey ideas. Learning to solve problems without the help of concept mapping obtained an av-
erage score of 6.599 which was lower than those who received the help of concept mapping. 
Concept mapping involves creative thinking by involving students’ imaginations so that it can 
stimulate students to make thinking concepts with direction and through creative activities 
and manifested in the writings produced by students. These results are in accordance with 
the opinion of Newland et al. (2019) who stated that creativity will grow quickly if stimulated 
by concept mapping which will give students concepts in thinking about something. Concept 
mapping is a learning media that can increase student learning creativity because students 
can see, imitate, practice, and can understand themselves from the material described. This 
practice also makes it easier for students to explain the problem they are looking for and 
find solutions faster through PBL.

Students with a field-dependent cognitive style who receive concept mapping assistance 
are able to convey ideas, formulate problems, and convey solutions better than students 
who do not receive mapping assistance. Those who have better writing skills get the help 
of concept maps to guide their flow of thinking so that activities find ideas and solutions 
more quickly through concept maps. A concept map is like a flow of thinking so that using 
concept map media is a creative process in conceptual thinking. Creativity is a series of lines 
of thought to discover new things about something that involves many creative dimensions. 
To foster creative behaviour, you must understand the flow of creative thinking which starts 
from identifying problems, formulating problems, conveying ideas and implementing solu-
tions (Nurdiana & Suryanto, 2021; Suryanto et al., 2021a, 2021b).

The difference in writing creativity between students who have field-dependent and 
field-independent cognitive styles is clearly visible. Students with a field-dependent cognitive 
style have a character who likes to depend on the environment and is easily influenced by 

Figure 2. Interaction model (source: created by authors)
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their environment. Several findings show that students who have a field-dependent cognitive 
style are more dominant in collaborative activities and their creativity is influenced by group 
members. The better the quality of the work of group members, the better their writing crea-
tivity will be in collaborative practice. However, the bad impact of creative writing activities is 
that expository creative writing skills become less than optimal if group members are passive 
or wait for other members to carry out activities to dig up information, formulate problems, 
convey ideas and look for solutions. In this session, intervention is needed to moderate 
collaborative practices in group work practices. The information obtained shows how much 
cognitive style has a very dominant influence in responding to the stimuli they receive in 
collaborative activities. Cognitive style is a student’s way of understanding something and 
their response to themselves or the environment (Flavell, 1979). Cognitive style influences 
the application of learning methods, therefore it is necessary to consider cognitive style 
in practice in the flow of learning objectives to be achieved (Arends, 2012; Suryanto et al., 
2021b). Field-dependent students collaborate more easily in collaborative PBL due to their 
environment-dependent characteristics (Giancola et al., 2022; Witkin et al., 1977). In exposi-
tory writing activities, students with a field-independent cognitive style improve their ability 
to dig up information, formulate problems, convey ideas and find solutions through personal 
creative processes. The collaboration process in group work practice is more interactive in 
discussions. The good ideas conveyed by students with a field-independent cognitive style 
influence the creative work of other group members in solving existing problems. However, 
several findings show that the ability to analyze problems independently and not be easi-
ly influenced by the environment also needs serious attention. Once again, moderation in 
collaboration is a serious concern so that the creative process can be carried out optimally.

In-depth interpretation of the research results found that there was no interaction be-
tween PBL with concept mapping and cognitive style in creative writing. This fact is more 
influenced by their learning style in the creative process, the collaboration process determines 
exposition writing activities through the creative process. Students with a field-dependent 
cognitive style have better collaboration abilities. Ability, empathy, and helping behaviour 
enable groups to work well together but they are greatly influenced by the environment. 
Due to the dominance of environmental influences, strict moderation is required when they 
collaborate through group work, while students with a field-independent cognitive style have 
better writing skills, they can complete their own solutions, express ideas and find solutions 
more quickly so that their thinking abilities are better. Good. Creativity in writing is better and 
able to complete assigned work. When group work practices are carried out by considering 
learning styles, collaboration is actually better and group discussions become more interac-
tive. Providing ample opportunities for students in the creative process through collaborative 
group work practice activities is very necessary so that they can gain direct experience and 
improve their skills in solving existing problems in the future. The more it is clear and believed 
that education is a development in, by, and for the real experience given to students, the 
more important it is that we have a clear conception of what that experience is (Dewey, 1944). 
The results of the creative task differences between the third group of students in terms of 
the ability to pose problems and the complexity of the problems posed; while the first task 
(informal context), the difference between the second and fourth tasks was found between 
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groups, in the third task (formal context), there was no significant difference (Nicolaou & 
Xistouri, 2011). Cognitive style influences collaborative learning and this is the main point for 
educators to consider using learning methods in the classroom.

6. Conclusions

The diversity of unique learning styles between individuals needs to be taken into consider-
ation in the practice of implementing collaborative learning. A variety of learning styles can 
support collaborative learning processes or even be less effective in collaborative learning 
practices in the field. Early detection of student learning styles is a necessity in implementing 
learning strategies and moderating learning activities. Students with an independent cognitive 
style are more dominant in formulating problems and conveying ideas. Meanwhile, students 
with a field-dependent cognitive style are able to carry out group work processes well. Var-
iations in cognitive styles in collaborative learning practices are recommended because the 
collaborative learning process of both cognitive styles can support each other in creative 
performance. Expository writing creativity can continue to be enhanced with concept map 
media to make it easier for them to write in an interesting, structured manner, by conveying 
written ideas and by providing direct experience involving writing skills in every learning 
practice that is truly useful and necessary.

The application of problem PBL assisted by concept maps can increase writing creativity 
in the practice of learning to write scientific papers in the form of expository texts using 
concept maps through activities; dig up information about problems, write scientific papers 
in the form of expository texts with certain themes, formulate problems, convey ideas and 
look for solutions in concept maps. With the help of concept maps, writing scientific papers 
in the form of expository text can be made easier in the structure of writing expository text. 
Creativity in digging up information according to the topic they choose helps them determine 
important points to make creatively.
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