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The objective of this research is to know the differences in mathematical problem
solving skills between using mathematical habits of mind strategy with
conventional learning. Methods that is used is quasi-experimental, with non-
equivalent control group design. The subject of this study was a 7t grade junior
high school student with 56 number of people which were 12t-13t% years old.
with sampling techniques i.e. purposive sampling. Instruments that is used in this
research is description test which was arranged based on mathematical problem
solving skills material. Data analysis technique is with N-Gain T-test. The result
show that the significant N-Gain score obtained is 0.008. The N-Gain score is
smaller than (a = 0.05), which means that there is a significant difference in the
increase in mathematical problem solving abilities toward participant student
who use mathematical habits of mind strategies with those using conventional
learning. statistically proven habits of mind strategy that influences problem
solving can be one of the practitioners' choices in teaching mathematics in basic
education.

d ; Crossref

https://doi.org/10.31764 /jtam.v4i2.2590 This is an open access article uder the CC-BY-SA license

A. INTRODUCTION

Education is an activity undertaken to achieve a certain goal and an activity that is aware
of the goals to be achieved in an educational institution (Puri$i¢ & Bunijevac, 2017).
Education aims to develop the ability of students so that students can develop themselves
towards the community and the surrounding environment (PuriSi¢ & Bunijevac, 2017; M.
Habibi, Darhim, & Turmudi, 2018; Tiara et al., 2020). Through education, it is expected that
humans can develop the potential he has in both the community or the surrounding
environment and with the existence of human education can achieve the ideals desired and it
is hoped that through education it can shape people who are pious and have faith in God.
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There are various subjects given to students. One of them is mathematics. Mathematics is
one of the compulsory subjects in every educational institution (Schneider & Artelt, 2010).
Mathematics is a science needed in nowadays and in the future (Habibi, Darhim, and Turmudi,
2019). So mathematics needs to be given to the students starting from the elementary to the
middle level even to the university. One of the goals of learning mathematics is that students
can solve problems that include the ability to understand problems, design models, solve
models and interpret the solutions obtained (Zakaria, 2010).

Mathematical learning aims to shape students' thinking abilities, including encouraging
students to get used to thinking or often known as mathematical habits of mind (Cuoco, Paul
Goldenberg, & Mark, 1996; Masni, 2017). The purpose of learning mathematics is to develop
the ability to think critically, logically, systematically, thoroughly, effectively, and efficiently in
solving the problems being faced (Schneider & Artelt, 2010). Mathematics learning has a very
important role in education because mathematics is one of the compulsory lessons starting
from the elementary level to the secondary level even to the university which aims to have
students' mathematical abilities especially the ability to solve mathematical problems, so
students are expected to be able to solve the problem being faced.

According to Polya problem solving is an attempt to find a way out of difficulties in
achieving goals that cannot be achieved immediately (Booker & Windsor, 2010). Problem-
solving ability is a focal point in learning mathematics to improve students' problem-solving
abilities so it is necessary to understand the problem, design models, solve models and
interpret the solutions obtained. Problem-solving skills are very important and need to be
developed for students in learning mathematics because with the ability to solve problems
owned by students are expected to be able to direct and assist students in solving problems
encountered. According to Polya the indicators of problem-solving in are (1) understanding
the problem; (2) planning a problem-solving model; (3) implementing the problem-solving
model; (4) see (check) the answer again whether it is correct, during checking the solution to
the problem must be considered (Jacobbe & Millman, 2009; Polya, 1945).

However, the reality that occurs in the school environment shows that students have not
been able to solve problems properly according to mathematical problem-solving indicators
and have not been able to use their problem-solving abilities in solving problems. This can be
seen from the results of observations and initial tests of mathematical problem-solving skills
at junior high school. This is also supported by the results of research by Delyana (2015)
which shows that the ability of students to solve problems has not been optimally developed,
students are less able to solve problems related to the material that has been learned, even
though the teacher has tried to guide students to solve them.

The results of the initial test of problem-solving ability were given to all students in 7th
grade of junior high school, which amounted to 56 students, only 8 students whose scores
reached 75 and were included in the high category while other students rated below 75 and
were still in the low category. From the results of the test the problem-solving ability shows
that the ability to solve mathematical problems of students is still relatively low, so efforts are
needed to be able to improve students' mathematical problem-solving abilities. The low
ability of students' mathematical problem solving can be caused by a lack of mathematical
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thinking habits. One of the most important things that must be considered by the teacher in
the learning process is the strategy or method used in the learning process.

Learning mathematics is generally centered on the teacher, formal, rigid, and less fun and
boring (Habibi & Mhmd, 2014), students generally only receive knowledge transfer from the
teacher, and the teacher only conveys scientific information without wanting to involve
students actively and generatively in the learning process (Randi, Ahmad, & Mhmd, 2019).
The teacher's role is very important for students and must be able to generate interest to
actively follow the lessons and be directly involved in solving the proposed problem, guiding
students step by step so that students are able to find and solve the problems encountered.
Because it is necessary to properly implement a strategy or method that is suitable so that
students can be actively involved in the learning process, familiarize and civilize students to
think mathematics with efforts to achieve the objectives of learning and improve students'
mathematical problem-solving abilities (Habibi, 2014; Randi et al. 2019).

One suitable strategy that can improve students' mathematical problem-solving abilities
is the mathematical habits of mind strategy. What is meant by this mathematical habits of
mind strategy is a strategy used to develop mathematical thinking and can develop problem-
solving abilities through habituation and acculturation that is done routinely and
continuously (Mielicki & Wiley, 2016). Mathematical habits of mind or commonly known as
mathematical thinking habits are introduced to be able to help students in thinking
mathematics itself (Mussardo, 2019). So Habits of mind are a habit that if done routinely and
continues to stammer it will become a habit that stick on students themselves.

Milman and Jacobbe (Jacobbe & Millman, 2009)say that mathematical habits of mind
consist of five components, namely: 1) exploring mathematical ideas, 2) reflecting the
suitability and correctness of answers, 3) generalizing, 4) formulating questions, and 5)
constructing samples. The five components of a mathematical habits of mind strategy if done
continuously, routinely and consistently will have the potential at a good level of
mathematical problem solving ability. This is supported by one of Jacobbe's researches that
shows that the use of mathematical habits of mind strategies involving the five components
will be able to improve the ability to solve mathematical problems.

For this reason, it is necessary to apply mathematical habits of mind with an effort to
improve the ability to solve mathematical problems. If students have mathematical habits of
mind, students have the ability to endure everything. Based on the above problems, the
researcher is interested in conducting a study entitled habits of mind strategies in improving
students' mathematical problem solving abilities.

B. METHODS

This research is a quantitative study with quasi-experimental methods or often called
quasi-experiments, with the design used is non-equivalent control group design. The
population used in this study was the entire of 7t grade junior high school students which
were 12th-13th years old. With the sample used experiment group and controlgroup.. Both
groups were subjected to a homogeneity test prior to intervention, and its result showed that
both groups were homogeneous. It In this study, the sampling technique that used is
purposive sampling.
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The instrument used in this study was a test of problem-solving ability in the form of a
description / essay. The instrument consists 20 problems which were arranged based on five
indicators of mathematical habits of mind by Milman and Jacobbe and those scored based on
the scoring rubric. Before this test is given to the sample, first this test is tested for normality,
reliability, difficulty index and different power to see the feasibility of the test questions that
will be used to determine the level of students' mathematical problem solving abilities. This
research was conducted during ten meetings of eight learning process meetings, and each
meeting was added once for the assessment of the pre-test and post-test in the experimental
and control classes.

The first data analysis technique used is the normality test this test is done to see the
hypothesis that is normally distributed, then the homogeneity variance test is performed to
see similarities between groups or homogeneous. Then the N-Gain test (pre-test and post-test)
is performed to see the improvement of problem solving abilities. Then the T-test is
performed to see the difference in students' mathematical problem solving abilities. The N-
Gain calculation uses the help of the SPPS software. Furthermore, a T-test is performed to
determine the difference in the increase in the experimental class and the control class after
the treatment.

C. RESULT AND DISCUSSION

This research was conducted in the experimental class and the control class for 10 (ten)
meetings and added 2 (two) meetings for the pre-test and post-test assessments. The pre-test
assessment is done before the treatment to see the students 'initial abilities, while the post-
test is done after the treatment to see the students' abilities after the treatment given by the
teacher. The average pre-test score obtained by the experimental class was 62.7 and the
control class obtained an average value of 63 while the post-test average value obtained by
the experimental class was 82 and the dick class obtained an average value of 73.

The pre-test and post-test data values were tested for normality first to see the data that
were normally distributed using SPSS 16. The following results of the calculation of normality
tests used the Shapiro Wilk test in Table 2.

Table 2. The Result of Normality Test (pre-test and post-test)

Shapiro Wilk
Groups : Py :
Sig Statistic Df Sig
Experiment .180 942 18 153
Pre-test
control .200 .949 18 416
Post- Experiment 120 952 18 458
test control .190 967 18 747

Table 1 shows that the pre-test value of the experimental class after being tested for
normality is 0.153 and the control class is 0.416, the pre-test value of the experimental class
and the control class is greater than (a = 0.05) which means that the pre-test value of the
experimental class and the control class is normally distributed. While the post-test value of
the experimental class after the normality test is 0.458 and the control class is 0.747, this
shows that the post-test value of the experimental class and the control class is greater than
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(a = 0.05) which means that the post-test data is normally distributed. After the normality test
is carried out, then the variance homogeneity test is performed to see the homogeneous data,
the homogeneity test calculation uses a statistical levene test with the help of the SPSS
program, following the results of the variance homogeneity test calculation Table 2.

Table 2. The Result of homogenity of Varian (pre-test and post-test)

Levene statistic Df1 Df2 Sig

Based on mean 119 1 34 .732

Based on the median .057 1 34 .813

Pre-test Ba.sed on the median with 057 1 33.346 813
adjusted df

Based on trimmed on mean 0.99 1 34 .755

Based on mean 572 1 34 455

Based on the median .553 1 34 462

Post-test Balsed on the median with 553 1 31,338 463
adjusted df

Based on trimmed on mean 551 1 34 463

Based on Table 2, after the variance homogeneity test was carried out in the experimental
class and the control class obtained homogeneous or equal data, which means that it can carry
out further tests namely the N-Gain test and proceed with the N-Gain T test. The results of the
N-Gain test after calculations using SPSS are as follows Table 3.

Table 3. The Result of N-Gain Test

experiment control
X -pre 62,7 63
X -post 82 73
N- Gain Score 0,5144 0,1710
Category middle low

Based on Table 3, the N-Gain value of the experimental class was 0.5144 and the control
class was 0.1710, which means that the experimental class and the control class both
experienced an increase, but in the experimental class, the ability to solve mathematical
problem solving was in the medium category. However in the control class experienced an
increase in mathematical problem solving abilities in the low category. Then the t-test is
performed to see the difference in the increase that occurs in the experimental class and the
control class, Table 4.

Table 4. The Result of T- Test of N-Gain Independent samples test

Levene’s test of equality of variances T-test for equality of means
. Std. 95% confidence
Sig. Mean Error interval of the
F Sig ¢ Df (2tail  differe differen difference
ed) nce
ce lower upper
Equal variances .58
) .303 2.8 34 .008 .343 120 .097 .589
N-Gain assumed 6
Equal i
score haual variances 25 323 008 343 .120 097 589

not assumed
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Based on Table 4, the T-test results show that the significant n-gain score obtained is
0.008. The n-gain score is smaller than (a = 0.05), which means that there is a significant
difference in the increase in mathematical problem solving abilities towards participants
students who use mathematical habits of mind strategies with those using conventional
learning. This proves that learning using the habits of mind strategy is better than before with
a 95% confidence level.

The purpose of applying learning with the habits of mind strategy is to determine the level
of mathematical problem solving ability. At the beginning of the learning process the teacher
first introduces mathematical habits of mind strategies that will be used during the learning
process. After the teacher introduces mathematical habits of mind strategy then the teacher
distributes students in several groups to start learning. The teacher gives appreciation by
reminding students about the material related to calculating the mean, median and mode of a
data. Then the teacher provides motivation so that students are interested in learning and
convey the objectives to be achieved from learning (M. Habibi et al., 2018).

The core activity of learning begins with questions and answers relating to learning
material in order that the teacher can know the initial abilities possessed by students (M.
Habibi et al., 2018) relating to the mean, median and mode material. Next the teacher gives 1
example problem about the mean, median and mode to be discussed with peers. In the initial
stages the teacher directs and helps students to complete the example problems in
accordance with mathematical habits of mind strategy steps and in accordance with
indicators of problem solving in accordance with what is explained by the teacher with his
peers.

The first stage that students do is explore mathematical ideas at this stage the teacher tells
students to explore mathematical ideas by describing all the data obtained from the questions,
what data is needed to solve the problem (Silver, 1997). Students work together with their
peers to understand the problem and mention what data is obtained and design a formula
that is suitable for solving the problem.

In the second stage the teacher directs students to solve the problem with the formula that
has been found, and students are also directed to find another formula or new to solve the
problem. Furthermore, the teacher directs students and their peers to look for something new
and relate it to existing problems (generalization), then look for ways of calculation and solve
the new problem (Randi et al., 2019). Finally students are invited to formulate questions,
construct examples and encourage students to repeat the process (Pajares & Miller, 1994). At
this stage, the teacher gives students the opportunity to ask questions about examples of
questions that have been given about what are not understood, and students are directed to
make examples of these problems (Flavell, 1979; Rott, 2020).

D. CONCLUSION AND SUGGESTIONS

Based on the results of research on mathematical habits of mind strategies in improving
students 'mathematical problem solving abilities, it is concluded that: the process of applying
mathematical habits of mind strategy, is able to have a significant impact on improving
students' problem solving abilities through learning steps of habits of mind which is
measurable and well planned.
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Stages in the form of giving appreciation and motivation before learning begins; question
and answer to students aiming at the teacher knowing students' initial abilities about the
material to be discussed; and the teacher's explanation that always pays attention to the
flexibility of students in exploring mathematical ideas proved to be able to provide a good
understanding of students in their efforts to solve mathematical problems. Therefore, a
statistically proven habits of mind strategy that influences problem solving can be one of the
practitioners' choices in teaching mathematics in basic education. As a suggestion for further
researchers, it is expected to be able to use at the same time test the habits of mind strategy
on a variety of mathematical material that is known to be difficult and complicated.
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