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Abstract
The study aims to determine the differences in field-independent cognitive styles with a dependent on
students' mathematical problem solving abilities. This researcher uses a quantitative approach with a
correlational survey method with factual exposure research types. The study population was the seventh
grade students of Madrasah Tsanawiyah in Lombok Timur, amounting to 680. The sampling used was
simple random sampling technique. The sampling technique uses percentage techniques. From a
population of 680 people are taken 10%, so the number of samples in this study was 68 people. The
hypothesis analysis test used the t test with SPSS 22. The results showed that there was a difference
between students' mathematical problem solving abilities in the group of students who had a field
independent cognitive style and a group of students who had a field dependent cognitive style. the
principal in recruiting students to enter the Madrasah Tsnawiyah, not only the value of the results of the
National Primary School exam but rather the grouping of students based on independent and field

dependent cognitive field styles
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INTRODUCTION

The purpose of mathematics
learning consists based on NCTM of: 1)
Problem Solving, 2) Reasoning and
Proof, 3) Communication, 4)
Connections, 5) Representation
(Mauleto, 2019). Various purposes of
mathematics learning, one of which is
the ability of high-level thinking that
students need in this century is the
ability to problem solving (Elita et al.,
2019).

Problem-solving is an
important activity in  mathematics
learning activities and is the main focus
of the mathematics curriculum.
problem-solving is related to optimizing
imagination, new ideas, the ability to
think and combine new rules, because
problem-solving must gather sub-
objectives to achieve goals (Nasution,
2013).

Copyright © 2020, Universitas Muhammadiyah Metro

Suggests problem solving skills
is an individual's ability to find a way
out of a problem that is a thirst for the
purpose of obtaining knowledge and
understanding of the scientific concept
of thinking (llmiyana, 2018). Problem
solving is an intellectual activity to find
a solution to solving problems involving
knowledge and experience (Maimunah
et al., 2016). While solving the problem
in Metematika itself is an effort that
students have in solving math problems
by involving all the knowledge and
experience they have (Padliani et al.,
2019).

The effort that students have in
solving problems requires process. Nur
and Palobo stated that the problem-
solving process is a complex process
that requires flexible and dynamic
minds  (Purwaningsih &  Ardani,
2020). According to Polya, the problem
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solving process has an four of stages
namely: 1) Understanding and
representing problems, 2) Choosing or
planning  solutions, 3) Resolving
problems according to plan, and 4)
Reexamining the results obtained
(Sunandar et al., 2018).

The students' mathematical
problem-solving abilities are influenced
by various factors, one of which is the
student's characteristic factor.
Characteristics of students that have
implications for mathematics learning
are student cognitive styles (Spector,
2012). This is in accordance with the
opinion Vedigarys, that the selection of
solutions in problem solving can be due
to differences in cognitive style
(Vendiagrys et al., 2015).

Cognitive style is a person's
style of thinking involving cognitive
ability in relation to how individuals
receive, store, process and present
information  (Suryanti,  2014). The
equivalent of Kafiar (2015) states that
cognitive styles are a typical student
way of learning, both relating to the
acceptance  and processing  of
information, attitudes towards
information, and habits related to the
learning environment.

The cognitive style consists of
various types. One type of cognitive
style type of interpersonal behavior,
social skills, and receiving information
is field dependent and field independent
(Mourlas et al., 2015). The
characteristics of field independent
learners consist of: 1) having analytical
perceptions, 2) oriented individuals, 3)
remembering material by making their
own goals based on concept maps, 4)
receiving intrinsic reinforcement, 5)
attraction of abstract learning or theory
and analysis , 6) better in solving
problems that require knowledge, while
field-dependent cognitive styles are
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characterized by indicators: 1) having
global perceptions, 2) social oriented, 3)
remembering material by following
existing goals, 4) receiving extrinsic
reinforcement, 5) the attractiveness of
learning in terms of social skills, 6) not
good at solving problems that require
knowledge (Stavredes, 2011; Yousefi,
2011).

Many studies on the cognitive
style of students ' mathematical problem
solving skills such as Ulya (2015)
Research ~ on junior high schools
showed that there was a significant
positive relationship between students
cognitive styles with student problem
solving skills. The same research results
were done by Prabawa & Zaenuri
(2017) that problem solving ability
students with the cognitive style of
Field Independent (FI) tend to have
better problem-solving skills than
students with a Field Dependent (FD)
cognitive style. While another study
conducted Nurmutia (2019) showed a
strong positive relationship between
cognitive style and mathematical
problem solving skills.

Some of the above studies,
have similarities with the research
conducted, but the average research
above shows the use of a poll on the
field dependent cognitive style and the
independent  using an  existing
poll. While the study uses self-
developed cognitive-style polls by
authors (Sajiman & Hasbullah, 2016),
so it strengthens researchers to conduct
research. The novelty of this research is
on the instrument of the cognitive style
field dependent and independent.

The Results of observations
and interviews conducted by the study
of teachers in Madrasah Tsanawiyah
show that Especially on students '
ability to solve problems is still
relatively low. The low ability of
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students’ mathematical problem solving
is seen from: 1) When faced with a
story problem, students are not
accustomed to writing what is known
and what is asked of the problem before
completing it, so students often
misinterpret the purpose of the problem,
2) Lack of precision students in
mentioning symbols or mathematical
notation, for example that most students
still cannot distinguish between symbols
for set slices and symbols for set
combinations, 3) There is a doubtful
attitude of students to communicate
mathematical ideas such as the
completion of story questions.

Based on the background, this
research aims to describe the influence
of field dependent cognitive style and
independent of the mathematical
problem solving skills of students of
Madrasah Tsanawiyah class VII in East
Lombok.

METHOD

This researcher uses a quantitative
approach. Whereas the method used is a
correlational survey method with factual
exposure type research.

The study population was VII
grade students Madrasah Tsanawiyah
Lombok Timur which amounts to 680.
Sampling uses a simple random
sampling technique, because sample is
homogeneous  (Alvi, 2016). The
sampling technique uses percentage
techniques. From the total population of
680 people was taken 10%, so the
number of samples in this study
amounted to 68 people.

The independent variable in this
study is a cognitive style which consists
of independent cognitive styles and
cognitive dependent styles. Cognitive
style data was collected by non-test
instruments (questionnaires) that were
developed independently by researchers
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involving psychology experts.
Cognitive style indicators consist of 1)
perceiving the surrounding

environment, 2)  Orientation in
processing information, 3) remembering
subject matter, 4) Form of self-
motivation in storing information, 5)
Interest in learning, 6) Resolving a
problem that requires skills. The
number of items in the cognitive style
questionnaire  statement was 50
consisting of 25 items of independent
cognitive style and 25 items of
cognitive dependent style.

While the dependent variable i.e.
the ability to solve mathematical
problems as measured by tests. The
number of questions measured is 10
questions. Before the question is given
to the sample, the researcher first tests
the construct validity by involving
mathematicians from the college and
empirical validity test using the Product
Moment Correlation, because the form
of the instrument has more than two
responses (Lochmiller & Lester, 2017).
Reliability test using Cronbach Alpha,
because the test instrument of
mathematical problem-solving ability
has a form of a scale (Huisman & Tight,
2015). Of the 10 questions, only 9
questions are valid and are used to test
students' problem-solving skills.

The hypothesis analysis test uses
t-test with SPSS 22. Before analyzing
the data, the data were tested for
normality and homogeneity of variance.
Anova is carried out by looking at the
hypothesis criteria:

Ho: There is no influence of cognitive
style on the ability to solve
mathematical problems of Madrasah
Tsanawiyah students.

Ha: And the influence of cognitive style
on  mathematical  problem-solving
abilities of Madrasah Tsanawiyah
students.
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RESULT AND DISCUSSION

The mathematical problem solving
abilities of students with independent
field cognitive styles obtained the
following results: number of
respondents 34 people, minimum score
60, maximum score 82, average score
was 68.53, mode 60, median 67 and
standard deviation 7.145. While the

Table 1. Hipotesis
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mathematical problem solving abilities
of students with cognitive field
dependent styles obtained the following
results: the number of respondents 34
people, a minimum score of 52, a
maximum score of 72, the average score
is 63.65, mode 59.37, median 63.5 and
standard deviation 5,382. for hypothesis
testing is presented in Table 1.

Levene's Test

t-test for Equality of Means

for Equality
of Variances
) . Mean
F Sig t df Sig Difference
Problem Equal
solving  variances 3,512 ,065 3,183 66 ,002 4,882
ability Equal
variances not 3,183 61,328 ,002 4,882
assumed

Based on the results of the
calculation of the two difference test
average data presented in Table 1, it is
known that in the Levene's Test for
Equality of Variances column it has a
significance value of 0.65> 0.05. This
shows that the two variances are the
same, then the use of variance to
compare population averages (t-test for
Equality of Means) in t-test testing must
be based on the equal variance assumed.

Tabel 2. Description of statistic group.

At equal variance assumed t value
obtained is 3.183 and significance level
p = 0.002. These results indicate that p
<0.05, means that there are differences
in  mathematical problem solving
abilities in terms of students' cognitive
styles. This has the meaning that
students’ mathematical problem solving
abilities  between field-independent
cognitive styles are different dependent.

. Std. Std. Error
Cognitve_Style N Mean Deviation Mean
Problem Field Independent 68,53 7,145 1,225
solving ability Field Dependent 63,65 5,382 ,923

Based on the Table 2, the mean
value at Field-independent is 68.53 and
Field-dependent is 63.65. This value
means that the average mathematical
problem solving ability of students in
field-independent cognitive style is

68.53 and the average mathematical
problem solving ability of students in
field-dependent cognitive style is 63.65.
Thus it can be said that the level of
mathematical problem solving abilities
of students between field-independent
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cognitive styles is higher than field-
dependent cognitive styles. Thus the
research hypothesis which states that
there is a difference between students'
mathematical problem solving abilities
in groups of students who have a field
independent cognitive style and groups
of students who have a field dependent
cognitive style has been verified.

Based on the results of
hypothesis testing showing that there
are differences students' mathematical
problem solving abilities between the
cognitive style Field Independent with
Cognitive Style of Dependent Field.
This finding supports the research
hypothesis which states that there are
differences in mathematical problem
solving abilities of students who have a
cognitive Field Independent Style with
students who have a cognitive Field
Dependent Style. This result is also in
accordance with the acquisition of the
average value of mathematical problem
solving abilities of students in students
who have the Field Independent
cognitive style = 68.53 is higher than
the acquisition of the value of
mathematical problem solving abilities
that have the cognitive style of the
Dependent Field with an average =
63.65. These results indicate that
mathematical problem solving abilities
are groups of students who have a Field
Independent cognitive style tow more
than the group of students who have
cognitive style Field Dependent.

The results of this study are
reinforced by the results of other studies
stating that The students' independent
cognitive style achieved was higher
than their dependent cognitive style
counterpart in the  Mathematics
Achievement Test (Umaru & Tukur,
2013). This study concludes that
students who have a Field Independent
cognitive style are higher than students
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who have a Field Dependent cognitive
style in mathematics learning. This
result is also in accordance with the
research conducted by This result is also
in accordance with with the research
conducted by Alifah & Aripin (2018)
that students who Field Dependent
shows a solution of problems acquired
without the proper argument based so as
to be less able to solve mathematical
problems. While  Field Independent
shows the process of solving the study
perfectly resolved according to the
question asked. Students who have a
field-independent cognitive style have
better understanding of the problem
than students who have a field-
dependent cognitive style.

In addition, problem solving is
one of the characteristics of students
who have a cognitive field independent
style. The results of this study are in
accordance  with  the  statement
of Murtafiah (2017) and Wulan &
Anggrain (2019), that Independent Field

is capable of organizing information
independently and has analytic
properties so as to solve mathematical
problems. Students who have a field
independent cognitive style tend to be
creative in solving problems, students
are actively participating in the learning
process.

Based on the above discussion,
The problem of problems expressed by
Polya can be used in the main indicators
in the resolution of mathematical
problems. In addition, in order to
achieve The optimal resolution of
student mathematics problem, should
pay attention to students ' cognitive
style  primarily based on the
Independent field and dependent field

CONCLUSION

Based on the results of research,
data analysis, hypothesis testing, and
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discussion of the results of the study
indicate that there are differences in
field-independent cognitive styles with
a dependent on mathematical problem
solving abilities. The characteristic of
field independent cognitive style and
field dependent is one of the
characteristics of students'
characteristics that must be considered
by teachers in mathematics learning.
The math teacher at the beginning of the
entry should the teacher do grouping
students based on cognitive style. In
addition, the headmaster in recruiting
students to enter Tsanawiyah Madrasah,
not only the value of the results of the
National Primary School exam but also
needs to be grouped students based on
independent and field dependent
cognitive field styles.

Students ' advice is expected to
find suitable cognitive styles to
optimize their mathematical problem-
solving skills. For teachers, it is best to
conditioned student learning based on
cognitive style in mathematics learning.
use of learning strategies. For the
principal in recruiting students to enter
the Tsnawiyah Madrasah, not only
judging by the value of the exam results
of the national Primary School but also
conducting a cognitive-style test of
students for researchers, may develop a
varied style test and problem-solving.
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