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Abstract
The ability of each student to master mathematics learning varies and is influenced by cognitive styles. The mental
type that students have has an essential role in learning mathematics and can also be a factor that contributes to
the achievement of student learning outcomes. Therefore, analyzing students' answers to find out what types of
errors they make based on different cognitive styles is essential. In useful mathematics, learning must also consider
affective aspects concerning students' psychological problems. One of the psychological elements that must be
developed is self-efficacy. The level of student self-efficacy is an essential indicator in influencing the success of
mathematics achievement. The purpose of this study was to describe the level of mathematical self-efficacy of
students with a cognitive style of mathematics learning outcomes of students in class X Senior High School. The
research method used is descriptive qualitative research. The instruments in this study were the MFFT (Matching
Familiar Figure Test) test to determine the types of cognitive styles and a self-efficacy questionnaire to determine
students' mathematical self-efficacy level. Based on the results obtained, students with an outstanding mathematics
learning outcome are students with reflective cognitive style but have a moderate level of self-efficacy.
Simultaneously, students with nostalgic cognitive style with good category of mathematics learning outcomes
have high self-efficacy.
Keywords: cognitive style; mathematical self efficacy; students mathematics learning outcomes

INTRODUCTION
Cognitive styles and self-efficacy are critical factors in determining student success. They are
factors that determine how much a student is benefiting from the instruction and assessment
provided to them in and out of the classroom (Graham, 2015). Cognitive style refers to how a
person obtains and uses information and uses strategies to respond to stimuli in the environment
(Riding & Rayner, 1998; Brown, 2006; Kozhevnikov, 2007). Nurussafa'at (2016) revealed the
importance of knowing students' cognitive styles to identify mistakes in the learning process.
Cognitive style is the student's way of processing the information obtained so that the cognitive
style is related to difficulties that cause errors in student answers. According to Palacios and
Servera's opinion, a more comprehensive cognitive kind to be studied is impulsive and
reflective (Dios, 2009).
Impulsive and reflective cognitive styles are essential variables that affect students' responses
in class, test-taking behavior, and test results. According to Kagan (1966), students who have
the characteristics of using a short time in solving questions but not accurate so that the answers
tend to be wrong are called impulsive cognitive-style students, while students who have the
characteristics use a long time to answer questions but are careful or thorough so that the
answers given tend to call the reflective cognitive style students rightly. Students with an
impulsive cognitive style respond quickly and dare to take risks, while thoughtful tend to be
slower in responding, quieter, and more cautious (Acharya, 2002). The research results of Fitri,
Rachmadwati, and Ayati (2019) say that students with a reflective cognitive style have a longer
time to answer than students with an impulsive cognitive style, while students with a mental,
nostalgic style provide more precise answers than students with a whimsical cognitive style.
Then, students with a reflective cognitive style have different reasons from those taught by the
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teacher. At the same time, students with an impulsive cognitive style provide reasons for
answers according to the formula introduced by the teacher. Whimsical and reflective cognitive
styles describe the tendency of children who remain. So the mental type that students have has
an essential role in learning mathematics and can also be a factor that contributes to the
achievement of student learning outcomes. So the researchers focused on the cognitive style to
be studied, namely the impulsive reflective cognitive type proposed by Kagan, where the
cognitive style combines time in decision making when solving problems.
Apart from the cognitive aspects that must always be considered throughout the ages, the
affective elements cannot be ignored nowadays. Alamsyah and Turmudi (2016) revealed that
the cognitive component is students' intellectual ability to think, know, and solve problems.
The affective aspect is about attitudes, interests, emotions, life values, and student assessments
of something. Mainly, in good mathematics learning, it must consider the affective aspects
relating to students' psychological problems where the development of positive psychological
elements is expected to affect the formation of students' mathematical literacy skills. One of
the psychological aspects that must be developed in learning mathematics is self-efficacy which
is the most important concept of an individual's effectiveness; essentially, students have low
achievement in mathematics due to their low belief in their ability to solve math
problemquietStudents' trust in their ability to solve math problems is called self-efficacy.
According to Bandura (1986), self-efficacy is an individual's belief in their capacity to organize
the activities required for individual performance and carry it out successfully. It is also said
that self-efficacy is an attitude of assessing or considering one's own ability to complete specific
tasks (Bandura, 1997). Self-efficacy is positively correlated with mathematics achievement
(Liu, X. & Koirala, H., 2009; Ayotola, A. & Adedeji, T., 2009). Then self-efficacy, goals, and
academic achievement are related (Phan, 2012). Schunk (2012) and Peters (2013) state that
students with high self-efficacy levels can achieve excellent results in mathematics
achievement, and they will work hard to succeed in learning. It is known that the results of
research that show student self-efficacy is still low, namely the effects of Somakim's (2010)
study shows that the mathematical self-efficacy of junior high school students is still in the low
category. The research by Scritia (2014) shows that the increase in junior high school students'
self-efficacy by learning using the Discovery Learning method is still low.
Based on the background that has been described above about the importance of knowing the
differences in the thinking processes of students with impulsive and reflective cognitive styles
and students' mathematical self-efficacy, which have a relationship in academic success,
researchers are interested in conducting research entitled "Cognitive Style and Mathematical
SelfEfficacy: Mathematics Learning Outcomes of High School Students. " The purpose of this
study was to reveal students 'mathematical abilities with impulsive and reflective cognitive
styles with high, medium, and low self-efficacy levels seen from the students' mathematics
learning outcomes.
METHODS
This research is a descriptive study with a qualitative approach. Qualitative research was chosen
because of several considerations, namely: a) This study seeks to examine the mathematical
literacy abilities of high school students in terms of cognitive style and level of self-efficacy;
b) This research is inductive, meaning that the researcher tries to describe the problem based
on data that is open to further study; c) This research was conducted in a realistic situation and
gave priority to qualitative data, and d) This research was completed without any special
treatment to the subject. The research stage carried out in this study includes the research stage
and the data analysis stage.
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Research locations and subjects
The subjects in this study were students of class X in one of the Senior High Schools (SMA)
in Palembang City, South Sumatra Province. The number of subjects is nine students of class
X IPA are heterogeneous.
Data collection techniques
The data collection techniques used in this research were test and non-test procedures, which
were conducted online. The details are as follows:
1. Test technique (Matching Familiar Figures Test (MFFT))
The cognitive style test instrument uses the Matching Familiar Figures Test (MFFT)
developed by Warli (2013) because MFFT is a unique tool for identifying reflective and
impulsive cognitive styles (Rozencwajg & Corroyer, 2005). Data collection is done online
(online) using the Google Form application.
2. Nontest technique (Questionnaire)
A questionnaire is a set of questions that deal with a single, interrelated topic, which must
be answered by the subject (Kartono & Kartini, 2009). Self-efficacy questionnaires are used
to measure students' self-confidence in their ability to learn mathematics in the classroom.
The level of students' mathematical self-efficacy uses a Likert scale in measuring their
scores. This questionnaire form is submitted online to get answers (responses) from students
via the google form application.
Research Instruments
1. Test Instruments (Matching Familiar Figures Test (MFFT))
The cognitive style test instrument uses the Matching Familiar Figures Test (MFFT)
developed by Warli (2013), consisting of 15 items with 2 picture items as experimental
questions. Each item is composed of 1 standard image and eight image variations. Students
are asked to pay attention to 1 classic picture then look for one view of the same
interpretation with the traditional image. The data taken from this cognitive style test were
the time ( ) students answered 1 question and the number of students' mistakes in answering
( ) the problem. The time recorded is the time in minutes. Before the test was carried out, a
readability test was carried out with limited respondents, aiming to determine the feasibility
of the cognitive styles test.
2. Non-test Instruments (Self-Efficacy Questionnaire Sheet)
Student self-efficacy questionnaires were given to all students to know the level of students
'self-efficacy towards mathematics learning, which measured students' self-confidence in
their abilities. The scale used in this study consisted of four answers to be chosen by
students, namely, Very Often (SS), Often (S), Rarely (Jr), and Never (TP). Student
statements on the attitude scale consist of positive and negative statements to equate the
questionnaire statements according to the students' good and bad personalities in the aspect
of self-efficacy so that the responses given are more accurate and can be accounted for.
Student responses to positive statements were given a score of SS = 4, S = 3, Jr = 2, and TP
= 1, while opinions on negative statements were given a score of SS = 1, S = 2, Jr = 3, and
TP = 4.
Data Validity
Test the validity of the data in this study using triangulation or combination techniques. The
triangulation technique is a technique of checking the validity of data by utilizing something
outside the data, which is used for matching purposes or compared to the data we obtain
(Moleong, 2012). This study uses triangulation techniques, namely using different data
collection techniques to receive data from the same source, namely from tests and
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questionnaires. Apart from using technical triangulation, researchers also used source
triangulation.
RESULTS AND DISCUSSION
The subjects were nine students of class X IPA who were randomly selected and heterogeneous.
All issues have carried out the MFFT test phase and responded to the Self-Efficacy
questionnaire online using the google form application.
1. MFFT Result
Researchers provide MFFT to students online via phone by Whatsapp. The researcher sent
a Google form link containing 13 images along with the answer choices. First, the researcher
explained the MFFT procedure; after the students understood the process, the researcher
then prepared an answer sheet and a stopwatch to calculate the student's answer. Researchers
recorded the frequency of students' responses and the time the students answered each item
from MFFT. After the students finished answering 13 items, the researcher calculated the
meantime and frequency of students 'answers to classify the students' cognitive styles. The
provisions in organizing students' cognitive types in this study are based on Warli (2010):
Table 1. Characteristics of Cognitive Styles
Cognitive Styles
()

( )

Impulsive

𝑡 ≤ 7.30

≤7

Reflective

𝑡 > 7.30

>7

Impulsive and Reflective

𝑡 ≤ 4.30

> 10

Not Impulsive and Not Reflective

𝑡 ≤ 15.00

≤4

The results obtained from calculating the frequency of the number of students answering
from the 13 items from MFFT are as follows:
Table 2. Students MFFT Results
No.

Subject Name

Frekuensi ( )

Cognitive Styles

Subject Code

1.

A

7

Impulsive

I1

2.

AD

6

Impulsive

I2

3.

FS

2

Impulsive

I3

4.

HA

6

Impulsive

I4

5.

LSP

6

Impulsive

I5

6.

M

5

Impulsive

I6

7.

MNW

8

Reflective

R1

8.

PAS

8

Reflective

R2

9.

SA

7

Impulsive

I7

From the table above, it can be seen that of the nine students, there were seven students with
impulsive cognitive style while the other two students had a reflective cognitive style. This
means that the dominant students who have weaknesses are not even careful or accurate in
thinking and are quick to make decisions without thinking carefully.
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Such as the opinion of Rozencwajg and Corroyer, who say that children with a reflective
cognitive style are children who have the characteristic of long-term use in answering
questions but are careful/careful so that the answers given appear to be right. On the other
hand, children with impulsive cognitive style have features that use a limited time to answer
the query, but are less or less accurate so that the answer appears to be inaccurate (Ningsih,
2013). Meanwhile, children with reflective cognitive style have the characteristics of using
a long time to answer problems but are careful/thorough so that the answers given tend to
be correct. Thoughtful students also consider many alternatives before responding so that
there is a high probability that the response provided is correct (Rahmatina, 2014). It can be
said that reflective students have a weakness that is slow in thinking due to being too careful,
but the answers submitted tend to be correct.
2. Self-Efficacy Questionnaire Results
The data analysis of the self-efficacy questionnaire was carried out following the
instrument's instructions in the form of a questionnaire scoring guide that had been
determined to classify the level of student self-efficacy. According to Azwar (2013), the
level categorization (ordinal) can be made, as shown in the table below:
Table 3. Self-Efficacy Level Categorization
Categories
Criteria
Low

𝑋 < (𝜇 − 1,0𝜎)

Moderate

(𝜇 − 1,0𝜎) ≤ 𝑋 < (𝜇 + 1,0𝜎)

High

(𝜇 + 1,0𝜎)

After the researcher calculates the questionnaire that the student has responded to, the results
of the student's self-efficacy score are obtained to determine the level of student self-efficacy
in mathematics learning as in the table below:
Table 4. Students Self-Efficacy Level Category
No.

Subject Name

Self-Efficacy Scores

Level of Self-Efficacy

1.

A

34

Low

2.

AD

36

Moderate

3.

FS

36

Moderate

4.

HA

33

Low

5.

LSP

37

Moderate

6.

M

45

High

7.

MNW

46

High

8.

PAS

35

Moderate

9.

SA

30

Low

The table above shows that out of 9 students, there were three students with low selfefficacy, four students with moderate self-efficacy, and two students with high self-efficacy.
This means that only two students have high confidence in their abilities in learning
mathematics. Besides, students with high self-efficacy believe in success when facing
obstacles, try persistently and continue to work hard, and can handle effectively the
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situations they are facing. 4 students with moderate self-efficacy have confidence in their
abilities in learning mathematics even though their levels are not high and are less sure of
success when facing obstacles. Still, they are willing to try to get better results. Meanwhile,
three students with low self-efficacy were unsure of their abilities and quickly gave up when
experiencing difficulties.
3. Implications of Student Cognitive Styles and Self-Efficacy on Mathematics Learning
Outcomes
After grouping the subjects according to their cognitive style and self-efficacy level, the
researchers then grouped them according to the learning outcomes category. These results
can be seen in the table below.
Table 5. Student Cognitive Style Group Results, Level of Self-Efficacy, and

Mathematics Learning Outcomes
No.
1
2
3
4
5
6
7
8
9

Subject
I1
I2
I3
I4
I5
I6
R1
R2
I7

Learning Outcomes
Enough
Good
Good
Enough
Enough
Good
Enough
Very Good
Enough

Level of Self-Efficacy
Low
Moderate
Moderate
Low
Low
High
High
Moderate
Low

Judging from the results of 9 students after implementing MFFT, responding to self-efficacy
questionnaires, and seeing the results of student mathematics learning for one school year,
it can be said that students with good category learning outcomes are students with impulsive
cognitive style and tend to have low self-efficacy levels. Meanwhile, students with a
whimsical cognitive style with useful learning outcomes have a moderate level of selfefficacy. This continues the concept articulated by Rozencwajg and Corroyer that children
with a reflective cognitive style are children who have the characteristic of long-term use in
answering questions but are careful/careful so that the answers given appear to be right. On
the other hand, children with impulsive cognitive style have features that use a limited time
to answer the query, but are less or less accurate so that the answer appears to be inaccurate
(Ningsih, 2013). It can be said that students with impulsive cognitive style who tend to be
less precise are likely to get unsatisfactory learning outcomes and can also be influenced the
student's self-efficacy. Only here is there one student with an impulsive cognitive style who
attracts attention. I6 subjects with useful learning outcomes and whimsical cognitive style
have a high level of self-efficacy. By Hassan's (2016) study concluded, sudden students have
higher academic self-efficacy than reflective students; meanwhile, a student with a reflective
cognitive style with excellent learning results has only a modest level of self-efficacy. This
means that there are possible internal and external factors that can affect student self-efficacy
in learning mathematics.
More in-depth study is needed to find out and dig up information about the characteristics
and causes of the impulsive-reflective cognitive style, which has a high level of self-efficacy
even though the learning outcomes are good enough even from I6 and R1 and contrary to
R2, which is an outstanding category of learning outcomes but has a self-efficacy level is
moderate. Graham (2015) claimed in his study that the cognitive types of students and their
self-efficacy did not have a conclusive relationship. The students seem to have varying
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levels of self-efficacy across the board and, despite relating to their chosen cognitive style
or not, benefit from multiple sources of differentiated activities. In other words, the level of
self-efficacy of students does not generally equate to the type of cognitive style that students
choose or do not prefer.
CONCLUSION
The nine subjects studied dominance showed that students with an impulsive cognitive style
with good category mathematics learning outcomes had a moderate or even high level of selfefficacy. Students with an outstanding category of mathematics learning outcomes are students
with reflective cognitive style but have an average level of self-efficacy. Simultaneously,
students with nostalgic cognitive style with good category of mathematics learning outcomes
have high self-efficacy. It can be interpreted that impulsive and reflective cognitive techniques
with useful learning outcomes do not guarantee a high level of self-efficacy. In-depth research
is needed to see the factors and causes of students who have a reflective cognitive style with a
suitable category of mathematics learning outcomes but a high level of self-efficacy.
REFERENCES
Fitri, L., Rachmadwati, L.A., etc. (2019). Analisi Number Sense Ditinjau dari Gaya Kognitif Reflketif Impulsif.
Jurnal Pendidikan Matematika, Vol.10, No. 2, Juli 2019: 131-137
Alamsyah, T. P. & Turmudi. (2016). “Kemampuan Berpikir Kritis dan Kreatif serta Self-Esteem Matematis Siswa
Melalui Model Advance Organizer”, Jurnal Pendidikan Matematika. Vol 1, hal. 119-128.
Hassan, A. (2016). Influence of Reflective and Impulsive Cognitive Styles on Academic SelfEfficacy among Senior Secondary Students in Kaduna State, Nigeria. Dissertation: Ahmadu Bello University.
Nurussafa’at, F. A., Sujadi, I., Riyadi. (2016). Analisis Kesalahan Siswa Dalam Menyelesaikan Soal Cerita pada
Materi Volume Prisma dengan Fong’s Shcematic Model For Error Analysis Ditinjau dari Gaya Kognitif
Siswa. Jurnal Elektronik Pembelajaran Matematika, 4(2); 174-187.
Moleong, L. J. (2016). Metode Penelitian Kualitatif, cetakan ke-35, Bandung : PT. Remaja Rosdakarya Offset
Graham, A. (2015). Cognitive Styles Impact on Student Self-Efficacy. Honors Projects. 164.
https://scholarworks.bgsu.edu/honorsprojects/164
Rahmatina, S. (2014). Tingkat Berpikir Kreatif Siswa Dalam Menyelesaikan Masalah Matematika Berdasarkan
Gaya Kognitif Reflektif dan Impulsif. Jurnal Didatik Matematika, 1:1,63-65.
Scristia. (2014). Meningkatkan Kemampuan Mathematical Visual Thinking dan Self-Efficacy Siswa SMP melalaui
Metode Discovery Learning. (Tesis). Sekolah Pasca Sarjana, UPI. Bandung: Tidak diterbitkan.
Azwar, S. (2013). Sikap Manusia: Teori dan Pengukurannya. Yogyakarta: Pustaka Pelajar
Ningsih, P.R. (2013). Profil Berpikir Kritis Siswa SMP Dalam Menyelesaikan Masalah Matematika Berdasarkan
Gaya Kognitif. Gramatika, Vol 2 No. 2, hal 123.
Peters, M. (2013). Int. J. Science and Mathematics Education 1145
Warli. (2013). Kreativitas Siswa SMP yang Bergaya Kognitif Reflektif atau Impulsif dalam Memecahkan Masalah
Geometri. Jurnal Pendidikan Dan Pembelajaran, 20(2), 190–201.
Phan, H. P. (2012). Journal of Education and Development Psychology 2 p 120
Somakim. (2010). Peningkatan Kemampuan Berpikir Kritis dan Self-Efficacy Matematik Siswa Sekolah
Menengah Pertama dengan Penggunaan Pendekatan Matematika Realistik. (Disertasi). Sekolah
Pascasarjana, Universitas Pendidikan Indonesia, Bandung.
Ayotola, A. & Adedeji, T. (2009). The relationship between mathematics self-efficacy and achievement in
mathematics. Procedia-social and behavioral science 1 (1) p 953- 957
Kartono & Kartini. (2009).Pengantar Metodologi Riset Sosial. Bandung: Mandar Maju
Liu, X. & Koirala, H. (2009). The effect of mathematics self-efficacy on mathematics achievement of high school
students. Northeastern Educational Research Association.
Kozhevnikov, M. (2007). “Cognitive Style in the Context of Modern Psychology: Toward an Integrated
Framework of Cognitive Style." Psychological Bulletin. Volume 133 No. 3 pp.464-481.
Brown, E.,
et
al.
(2006). Reappraising Cognitive Style
in
Adaptive
Web
Applications. www2006.org/programme/files/pdf/1043.pdf
Rozencwajg, P. & Corroyer, D. (2005). Cognitive Processes in the Reflective-Impulsive Cognitive Style. The
Journal of Genetic Psychology. Vol. 166, No.4. Heldref Publications.
Acharya, Ms. Chandrama. (2002). Students’ Learning Style and Their Implications for Teacher. Center for
Development of Teaching and Learning (CDTL) 5(6) pp 213-223.

94 | Book Chapter homepage: https://proceedings.aecon.ump.ac.id/index.php/aecon/issue/view/1

ISBN: 978-602-6697-64-6
Riding, R.J., & Rayner, S. (1998). Cognitive styles and learning strategies: Understanding style differences in
learning and behavior. London: D. Fulton.
Bandura, A. (1997). Self-Efficacy (The Exercise of Control). New York: W. H. Freeman and Company.
Bandura, A. (1986). Social foundations of thought and action: a social cognitive theory. Englewood Cliffs, New
Jersey: Prenyice Hall.
Kagan, J. (1966). Reflection-Impulsivity: The Generally and Dynamics of Conceptual Tempo. Journal of
Abnormal Psychology, Vol 71, No. 1, 17–24.

95 | Book Chapter homepage: https://proceedings.aecon.ump.ac.id/index.php/aecon/issue/view/1

