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Abstract

This study aimed to describe the ability of problem solving based on students'
cognitive styles. This study used a mixed method with explanatory sequential
design. The population was the students of XI-IPS class from SMA 4 Buru in
academic year 2019/2020. The subjects in this study were students of class XI-IPS
1 which were selected based on cognitive style analysis using the Group Embedded
Figure Test (GEFT). Data collection techniques used observation, tests and
interviews. The results showed that the students 'mathematical problem solving
abilities in the cognitive style category had different mastery of indicators in solving
students' mathematical problems. This difference does not depend on the cognitive
style category of students, yet because of student learning activities.
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INTRODUCTION

Some things that can affect the achievement of
the competency goals of mathematics learning by
students one of which is that if the mathematical
ability of students can be mastered well. One of the
goals of learning mathematics according to NCTM
(2000) and BNSP (2006) is that students have the
ability to solve math problems (Mashuri et al. 2018).
This is in line with Budiargo (2016) states that One of
the abilities in mathematics is the ability to solve
problems. According to Torio (2015) one of the goals
in learning mathematics is to make students an
The ability to
mathematical problems often gets special attention.
This is because according to (Huda, et al. 2017)

effective problem solver. solve

problem solving is one important component of the
Mathematics Curriculum and contains the essence of
Mathematical activities, so it needs attention in the
learning process. Furthermore, according to (Prabawa
and Zaenuri, 2017; Ulya, 2015) problem solving is the
essence, cannot be separated from mathematics and
has a role as the core of the domain of competence in
the implementation of the learning process of
mathematics.

Although problem solving is an important
aspect in the process of learning mathematics, in
reality students still often experience difficulties in
solving mathematical problems. This is in line with
Kaur (2014) states that in learning mathematics,
students often have difficulty doing problem solving
activities, even intelligent students also experience it.
Furthermore Putra, (2018) in his research results
revealed that the problem-solving ability of students at
one of the SMPN in Cimahi was still low. Hence, the
solution is needed to improve the ability of problem
solving with the appropriate model of problem-solving
stages to improve students' mathematical problem-
solving abilities.

One popular mathematical problem solving
stage model is Polya's problem solving. Polya's
solving model (2004)
understanding problems, determining problem solving

mathematical includes
strategies, implementing problem solving strategies,
and reflecting or reviewing answers. Problem solving
skills in student mathematics can be influenced by

several factors. These factors arise because each
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individual has differences (Ulya, 2015). When
students solve problems, students look for the right
solution of the problems they face in different ways.
Students' strategies in solving mathematical problems
certainly cannot be separated from the way students
receive and process information which is called
cognitive style (Winarso, 2017). Furthermore Prabawa
(2017) states that the ability of problem solving will be
more optimal if it is built through appropriate design
and learning scenarios by paying attention to aspects
of the cognitive style of each student.

Cognitive styles are the ways in which
students receive different stimuli and think about
learning. According to Mulyono (2012) cognitive style
is a consistent method by which a person captures
stimulus or information, how to remember, think, and
solve problems, deal with problem situations or deal
with various types of environmental situations. The
choice of different solutions from students can be due
to differences in cognitive styles (Vedigarys, 2015).
There are many dimensions of cognitive style
developed by experts that can distinguish individuals.
And one important dimension is Field Dependent
(FD), Field Intermediate (FDI), and Field
Independent (FI) (Idris in Ulya, 2015). FD individuals
tend to work with external motivation, i.e. seek
guidance and cues from others. FDI individuals tend
to have abilities like FD or FI students because FDI
lies between the two. FI individuals view problems
analytically, able to analyze and isolate relevant
details, detect patterns, and critically evaluate
problems (Yousefi in Ulya 2015). The problem is the
teacher has not paid attention to the cognitive style of
students in learning. The teacher still considers
students to have the same ability to absorb lessons in
solving mathematical problems (Vedigarys, 2015).

Furthermore, according to Marwazi, et al
(2019) in order to improve the quality of solving
mathematical problems correctly, there are many
factors that must be considered by teachers in the
learning process including cognitive style and learning
models. Therefore the quality of student mathematics
learning must be considered in the learning process
that is applied in student mathematics learning.
According to Asikin and Junaedi (2014) states that in
mathematics education, for example, there are many
skills that must be mastered by mathematics teachers,
some of which are the skills to set appropriate
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mathematics classes, the skills to conduct classroom
action research, and the skills to analyze student
learning outcomes. So the teacher must be skilled in
applying mathematics learning, for example with the
accuracy of the learning model because the juaga
learning model greatly affects student learning
activities. Riau & Junaedi (2016) one that influences it
is the accuracy of the learning model used.

One learning model that can improve
problem solving abilities in students' cognitive styles is
the Brain Based Learning (BBL) model. This is
suggested or recommended by Budiargo (2016) that
teachers can optimize students’ mathematical
problem-solving abilities with one of the Brain Based
Learning learning models. Brain Based Learnig
learning model or learning based on brain ability is a
learning model that is aligned with the workings of the
brain that are scientifically designed for learning.
Furthermore Silvana (2016) states that brain-based
learning is a way of thinking about the learning
process. Based on his results Sukoco (2016) Learning
with a Brain Based Learnig approach is superior
compared to conventional learning. In addition,
Budiargo (2016) concluded that Brain Based Learning
is effective against students' mathematical problem-
solving abilities. From the explanations with the
various research findings above, it can be concluded
that Brain Based Learning is effective and can
optimize the problem-solving ability of students'
mathematical problems. According to Silvana (2016)
The core of the Brain Based Learnig model is that
students play an active role in building the knowledge
they have, the teacher acts as a facilitator and mediator
of learning. This is in line with Sukoco (2016) states
that the role of teachers in learning with the BBL
approach is as a facilitator as well as a motivator. As a
facilitator the teacher gives input related to how to
solve the problem). Furthermore, Mekarina (2017)
states in her research findings that the application of a
brain ability-based learning approach (BBL) can
improve student achievement and motivation in
learning mathematics.

addition to the learning model, assessment is
also very important to be used to assess students
through learning. Furthermore Apipah (2017) states
that the assessment of students themselves also affects
the quality of learning outcomes. Self-Assessment is an

assessment by students carried out in assessing the
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work to himself. Furthermore, Astuti (2018) states that
Self-Assessment can provide opportunities for students
to assess themselves, provide awareness to students
about their so that
interaction will arise between the teacher and students

strengths and weaknesses
in learning. Furthermore Suarta (2015) said that self-
assessment became a new vision in the evaluation of
learning for the progress of students' studies. then
according to Apipah (2017) Self-Assessment students
need to be utilized and followed up. So it can be
concluded that the Self-Assessment or assessment
conducted to assess the work itself is one of the visions
in the evaluation of learning for the progress of
students' studies that can lead to interactions between
teachers and students that need to be utilized in
learning. The formulations of this research are: 1)
whether BBL learning based on Self-Assessment is
effective on problem solving skills. 2) How to describe
the ability of problem solving based on cognitive style
through BBL learning models based on Self-
Assessment.

METHODS

This study uses a combination method (mixed
method) with explanatory sequential design. The
population in this study were students of XI class SMA
4 Buru in academic year 20192020.

In quantitative research is used to determine the
effectiveness of Brain Based Learning based on Self-
Assessment. The data used are the results of tests of
mathematical problem-solving abilities. The sample in
this study was class XI-IPS 1 as an experimental class,
class XI-IPS 2 as a control. Quantitative data analysis
techniques were tested using normality test,
homogeneity, minimum completeness criteria test
(KKM), classical completeness test, average difference
test of the two classes using the Anova test.

Qualitative research was conducted to
determine the description of mathematical problem-
solving abilities based on students' cognitive styles in
each category of independent field (FI), intermediate
field (FDI), and dependent field (FD) cognitive styles.
The data used were the results of students' cognitive
style tests. The subjects in this study were 33 students
of class XI-IPS 1 determined by three categories of
independent field (FI) cognitive style, intermediate

field (FDI), and dependent field (FD). Through the
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experimental class 9 students took the independent
field cognitive style (FI), intermediate field (FDI), and
dependent field (FD) which had been selected based
on the results of cognitive style test data. Each of the
three cognitive styles was chosen by three students in
the FI cognitive style category namely S1, S2, and S3,
three students in the FDI cognitive style category
namely S4, S5, and S6, and three students in the FD
cognitive style category S7, S8 and S9. Qualitative data
were obtained using four stages, namely data validity,
data reduction, data presentation and conclusion
drawing. Test the validity of the data on the credibility
of the data using triangulation techniques in which
data testing is done by checking the data at the same
source but with different techniques namely tests of
mathematical problem-solving skills and student
interviews.

RESULTS AND DISCUSSION

The results of the analysis of the effectiveness of
the learning model of the Brain Based Learning based
on Self-Assessment on students' mathematical
problem solving ability consists of the minimum
(KKM),
completeness test (proportion test), and average
difference test. The results of the Brain Based Learning

assessment based on Self-Assessment on the ability to

completeness  criteria  test classical

solve mathematical problems indicate that the results
of the calculation of the minimum completeness
criteria test (KKM) indicate that sig = 0.005 = 0.5%
<5%. The value of sig <5%, with tcount = 2.98 and
ttable = 1.69 to obtain tcount> ttable. then HO is
rejected and H1 is accepted, which means the average
results of tests of students' mathematical problem

solving abilities given the learning model of Brain
Based Learning based on Self-Assessment reach KKM
which is 68. Completeness test the proportion obtained
z_count value is 0.09 for the significant level (a) = 5%
obtained the value of ztable = z_0,475 is 1.96. Because
the value of z_count is -1.96 <0.09 <1.96 then - z_ (0.5
(1-a)) <z_count<z_ (0.5 (1-a)), it means that H_0 is
accepted. Furthermore, the proportion of students
who obtain a Brain Based Learning based on Self-
Assessment has achieved mastery equal to 75 or over
75%. In addition, the average difference test on
problem solving abilities in the Brain Based Learning
class based on Self-Assessment obtained sig = 0.022 =
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22%> 5%. The value of sig> 5%, with tcount = 2.35
and ttable = 1.69 to obtain tcount> ttable then HO is
rejected and H1 is accepted. Therefore, it can be
concluded that the problem solving ability of students
in the experimental class is better than in the control
class students.

study was
conducted to determine the pattern of description of

Furthermore, a qualitative
mathematical problem-solving abilities based on
students' cognitive styles. Through the cognitive style
test students used the Group Embededded Figure Test
(GEFT) instrument. After testing, the data were
analyzed, then three of each subject were selected in
the category of independent field cognitive fields (FI),
intermediate fields (FDI), and dependent fields (FD).
Based on the test results (GEFT), obtained 4 students
in the independent field cognitive style category (FI), 6
students in the intermediate field cognitive style
category (FDI), and 23 students in the dependent field
cognitive style category (FD) with a total of students
in the experimental class is 33 students. Subject
analysis of independent field cognitive style (FI)
consists of S1, S2 and S3. The subject of intermediate
field cognitive style (FDI) consists of S4, S5 and Sé6.
Subject dependent field cognitive styles (FD)
consisting of S7, S8 and S9 each subject of cognitive
style was analyzed qualitatively.

Based on the results of cognitive style
analysis, it was found that students with independent
field cognitive style (FI) tend to have better problem
solving abilities than students with intermediate field
cognitive style (FDI) and students with intermediate
field cognitive style (FDI) tend to have more problem
solving abilities better than students with field
dependent cognitive styles (FD). However, there were
some students with independent field cognitive style
(FI) tend to have the same problem-solving abilities as
intermediate field cognitive style students (FDI) and
field dependent cognitive style students (FD). While,
students with intermediate field cognitive style (FDI)
were located between the two independent field
cognitive style (FI) and field dependent cognitive style
students (FD). Nonetheless, some students with a
dependent field cognitive style (FD) tended to have the
same abilities as an intermediate field cognitive style
(FDI) and an independent field cognitive style student
(FI). S7 students were able to understand the problem
but have not been able to plan a settlement plan, carry
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out a settlement plan and check again. S5 students
were able to plan a settlement plan, but had not been
able to understand the problem, carried out a
settlement plan and checked again. S3 students were
able to understand the problem, plann a solution to the
plan, but had not been able to carry out the plan of
completion and check it well again. In BBL-based Self-
Assessment learning, the results showed that the
cognitive problem-solving abilities of students in the
cognitive style category had different indicators of
mastery in solving mathematical problems. This
difference did not depend on the cognitive style
category of students, yet because of student learning
activities.

CONCLUSION

It could be concluded taht learning with BBL
model based on Self-Assessment was effective on
students' mathematical problem-solving abilities. The
mathematical problem solving-ability of students in
each cognitive style category had a different mastery of
problem-solving indicators. The results showed that
the students' mathematical problem solving abilities in
the cognitive style category had different mastery of
indicators in solving mathematical problems. This
difference did not depend on the cognitive style
category of students, yet because of student learning
activities. Therefore, the implementation of learning
must be able to run in accordance with an
understanding that can be captured by students with
the learning model applied.

REFERENCES

Apipah, S., & Kartono., 2017. “ Analisis Kemampuan
Koneksi Matematis Berdasarkan Gaya Belajar
Siswa pada Model Pembelajaran Vak dengan
Self-Assesment”. Unnes Journal of Mathematics
Education Research ; UIMER 6 (2); 148-156.

Asikin, M., & Junaedi, I. 2014.”
Innomatts to Improve Mathematics Teachers

Developing

Pedagogical and Professional Competences’.
The Eurasia Proceedings of Educational & Social
Sciences ;(EPESS) Volume 1, Pages 153-165
Astuti, D., Kartono., & Wardono., 2018., ’Analisis
Kemampuan Literasi Matematika Model
Pembelajaran JUCAMA Berpendekatan PMRI

25

dengan Google Form sebagai Self-Assesmen’.

Prosiding  Seminar  Nasional  Matematika

;PRISMA, 69-76.
BSNP. 2006. “Standar Isi untuk Satuan Pendidikan
Dasar dan Menengah”. [Online]. Tersedia:
http// bsnpindonesia. org/id/ [ 17 Februari

2015].
Budiargo, P., & Achmad S., 2016.
Kemampuan Pemecahan Masalah Matematika

Siswa Pada Brain Based Learning Ditinjau Dari

© Analisis

Kecerdasan Emosional”. Unnes Journal of
Mathematics Education Research ; UIMER 5 (1);
40-49.
Huda, W. N., Suyitno, & Wiyanto. 2017. ’ Analysis of
Mathematical Problem Solving Abilities in
Terms of Students' Motivation and Learning
Styles”. Journal of Primary Education, 6(3), 209-
217.

S. & Jain, R. 2014.“Impact Of Work
Environtment On Job Satisfaction”. Jaipur.
4(1).

Marwazi, M., Masrukan & Ngurah, M. D. P.
2019.” Analysis of Problem Solving Ability
Based on Field Dependent Cognitive Style in

Kaur,

Discovery Learning Models”’. Journal of Primery
Education. 8 (2) : 127-134.

Mashuri, Nitoviani, N. D., & Hendikawati, P. 2018.
“The Mathematical Problem Solving Ability of
Student on Learning with Thinking Aloud Pair
Problem Solving (TAPPS) Model in Term of
Student Learning Style’’. Unnes Journal of
Mathematics Education Research ,7(1), 1-7.

Mekarina, M., & Y. P. Ningsih. 2017. “The Effects of
Brain Based Learning Approach on Motivation
and Students Achievement in Mathematics
Learning”. International Conference on
Mathematics and Science Education (ICMScE)
IOP Publishing IOP Conf. Series: Journal of
Physics: 1-6.

Mulyono. 2012.” Pemahaman Mahasiswa Field
Dependence dalam Merekontruksi Konsep
Grafik Fungsi’”’. Jurnal Kreano, 5(1):49-59.

NCTM (2000) NCTM. 2000. Excecutive Summary
Principles And Standart For School Mathematics.
USA: NCTM

Polya, G. 2004. “How to Solve It”.
Princeton University Press.

Princeton:



La Toni Uji, et al./ Unnes Journal of Mathematics Education Research 11 (1) 2022 21-26

E. A. & Zaenuri. 2017.
Kemampuan Pemecahan Masalah Ditinjau
dari Gaya Kognitif Siswa pada Model Project

Prabawa, “ Analisis

Based Learning Bernuansa Etnomatematika”.
Unnes Journal of Mathematics
Research, 6(1), 120-129.

Putra, H. D.Thahiram, N. F., Ganiati, M., &
Nuryana, D. 2018.” Kemampuan Pemecahan
Masalah Matematis Siswa SMP pada Materi
Bangun Ruang”. JIPM (Jurnal Ilmiah Pendidikan
Matematika), 6(2): 82-90.

Riau B.ES., & Junaedi, I. 2016. Analissis
Kemampuan Pemecahan Masalah Matematika

Education

Siswa Kelas VII Berdasarkan Gaya Belajar
Pada Pembelajaran PBL. Unnes Journal of
Mathematics Education Research, 5(2):166-177.
Silvana, H., & Adhitya, W., 2016., ¢ Penerapan
Model Brain Based Learnig dalam Pembelajaran

Di SMAN 10 Bandung”. Etos (Jurnal
penelitian dan pengabdian masyrakat); 4 (2);
303-310.

Suarta, M., Nyoman, S.H., Gusti, N.S., & Wayan,
B.S., 2015.,” Model Authentic Self-Assesment
Employbility Skils

dalam  Pengembangan

26

Mahasiswa Tinggi Vokasi”’. Jurnal Penelitianan
Evaluasi pendidikan; 19 (1); 46-57.

Sukoco, H., Ali, M., 2016.”Pengaruh Pendekatan
Brain Based Learnig Terhadap Kemampuan
Komunikasi Matematis dan Self-Efficacy Siswa
SMA”. PITHAGORAS; Jurnal Pendidikan
Matematika ; 11 (1); 11-24.

Tario, M. Z. C. 2015.”Development Of Instructional
Material Using Algebra As A Tool In Problem
Solving”. International journal of education and
research. 2(10):569-586.

Ulya, H., 2015.”Hubungan Gaya Kognitif Dengan
Kemampuan Pemecahan Masalah Matematika
Siswa’’. Jurnal konseling GUSJIGANG ;1(2).

Vedigarys, L.Iwan J., & Masrukan. 2015. “Analisis
Kemampuan Pemecahan Masalah Matematika
Soal Setipe Timss Berdasarkan Gaya Kognitif
Siswa Pada Pembelajaran Madel Problem
Based Learnig”. Unnes Journal of Mathematics
Education Research ; UIMER 4 (1); 34-41.

Winarso, W., & Widya, Y. D.2017. “Berpikir Kritis
siswa ditinjau dari gaya kognitif visualize dan
verbalizerdalam menyelesaikan masalah

geometri”’. Jurnal Tadris Matematika ; 10 (2);

118-133.



