Journal of Physics: Conference

Series

PAPER « OPEN ACCESS You may also like

Mathematical disposition ability and critical " BY KEPLER VIL THE FIRSTEULLY
. . . . UNIFORM CATALOG BASED ON THE

thinking: Evaluation of middle school students FLIE o MONT= DA SET @1 Q17

Jeffrey L. Coughlin, F. Mullally, Susan E.

To cite this article: E D Minarti et al 2020 J. Phys.: Conf. Ser. 1657 012017 Thompson et al.

- Analysis of instruments and mathematical

disposition using Rasch model
D Suhaedi, M Y Fajar, | Sukarsih et al.

- Planetary Candidates Observed by Kepler.
VIII. A Fully Automated Catalog with
Measured Completeness and Reliability

View the article online for updates and enhancements.

Based on Data Release 25
Susan E. Thompson, Jeffrey L. Coughlin,
Kelsey Hoffman et al.

c S| DISCOVER
i - how sustainability
The vi : intersects with

Electrochemical
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.22.242.141 on 04/05/2024 at 13:26


https://doi.org/10.1088/1742-6596/1657/1/012017
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.3847/0067-0049/224/1/12
https://iopscience.iop.org/article/10.1088/1757-899X/830/2/022003
https://iopscience.iop.org/article/10.1088/1757-899X/830/2/022003
https://iopscience.iop.org/article/10.3847/1538-4365/aab4f9
https://iopscience.iop.org/article/10.3847/1538-4365/aab4f9
https://iopscience.iop.org/article/10.3847/1538-4365/aab4f9
https://iopscience.iop.org/article/10.3847/1538-4365/aab4f9
https://iopscience.iop.org/article/10.3847/1538-4365/aab4f9
https://iopscience.iop.org/article/10.3847/1538-4365/aab4f9
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstip5bM1CPo07sZQ8f8-PJokJCfZakQ4zkvdaZdrOWK4HBlBGdOSF7X5bAfyQWX1z8bg5f6qC04STUwnjQASxLGkhFg2F2EK9Vsrht-l2r1qwpi3hUaT_7y6-JPQ5qpxM6CrSgdnSG05obLkuzhZsrQGuArYJGXEtGgnjcy7gJau1DvM2LRsvlnwlS8k2tqCAu0qihbZ-EFJzzpyr_LqyDoiGB1SskS5AweDveR3S3B6Wl1o6hP9AjEOQo1d1I54jMjFrno3g_OwmYpp5-YQQoxnyLZ8kNCpay5SO3Ekkjfo7HPtkRlASLzjXhsA1metQ6dJNMHC2GuMhBJSFVes-F_87wdNw&sig=Cg0ArKJSzCvMOmyttJI3&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

2nd ISAMME 2020 IOP Publishing
Journal of Physics: Conference Series 1657 (2020) 012017  doi:10.1088/1742-6596/1657/1/012017

Mathematical disposition ability and critical thinking:
Evaluation of middle school students

E D Minarti', F Alghadari’ and M Hutajulu!

nstitut Keguruan dan Ilmu Pendidikan Siliwangi, JI. Terusan Jenderal Sudirman,
Cimahi 40526, Indonesia
2STKIP Kusuma Negara, Jalan Raya Bogor No. 24, Jakarta 13770, Indonesia

Email: minarti.ed@ikipsiliwangi.ac.id

Abstract. This study aims to examine the effect of the mathematical disposition of junior high
school students on mathematical critical thinking skills. A quantitative approach with a
correlational method used by researchers to examine both variables. Subjects were taken
randomly in class. The subjects in this study were 32 students of class VIII in one of the Bandung
junior high schools. The results of the study show that the mathematical disposition of junior
high school students has a positive influence on mathematical critical thinking skills. Students
with a positive disposition toward mathematical learning could interpret and not hesitate to
express ideas. More than fifty percent of students who have a positive disposition were able to
interpret and analyze the mathematical problem given. The teaching and learning process in this
research is limited to circle material in junior high school and eighth grade in one of the junior
high schools in Bandung city. There are still many other tendencies besides mathematical
disposition, which enable students to have good critical thinking abilities, which affect student
learning outcomes, one of that is students who have mathematical abilities that have been held
since elementary school. This study shows that there was an influence of students 'mathematical
disposition on their ability to think critically so that to improve students' critical thinking
abilities, positive disposition abilities should be built. The ability to interpret and analyze
students develop in line with passion and serious attention in learning, self-confidence, curiosity,
and the courage to share opinions.

1. Introduction

Talking about mathematics, students are expected to have a strong curiosity, interest, always want to
express collaboration, confidence, and can produce knowledge that is well acquired. A good
apperception in students in mathematics is called mathematical disposition. The orientation of
curriculum development at this time in Indonesia is the achievement of balanced competencies between
competencies, skills and knowledge, ways of learning that are holistic and enjoyable, learning based on
science, and not supporting memorization. Current learning in terms of curricula that apply in Indonesia
has been approved for the ability of students, not only in the mastery of understanding concepts and one
of them is the ability to think critically [1]. When having positive suggestions and thoughts in learning,
surely the teaching and learning process will be smoother and is expected to provide optimal learning
outcomes for students.

The ability of unproductive mathematical disposition results in hampered mathematical achievement
[2]. Student beliefs about mathematics in students who have a positive mathematical disposition will
have long-term effects on student memory [3]. Many intellectual and emotional factors are related to
solving mathematical problems, which require mathematical thinking and processes so that
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mathematical disposition is not a single scale [4]. Mathematical disposition is a combination of many
things in a student's state including attitudes, motivations, interests, and is a real behavior of
mathematical achievement. Through this mathematical disposition can lead or inhibit students in
learning mathematics, this is in line with the statement, the mathematical disposition is "... an
individual's "tendency or inclination to have or experience particular attitudes, beliefs, feelings,
emotions, moods or temperaments concerning mathematics" [5].

According to [6], mathematical critical thinking is the ability and disposition of students to involve
prior knowledge, mathematical reasoning, and cognitive strategies as a basis for proving, generalizing,
and evaluating mathematical situations that are less well known reflectively. The 2013 curriculum is
very hit in learning mathematics, and one side of the 2013 curriculum is aimed at students doing critical
thinking and logical activities, where this condition is very supportive to realize one of the uses of
mathematics, namely by learning mathematics we are expected to be able to become people who think
logically, critical, diligent, responsible and able to solve problems [7].

The ability to think critically students can be seen from how students respond to any mathematical
problems that exist in the process of learning mathematics. Critical students tend to be more active in
efforts to solve mathematical problems which can be seen from the activeness to ask questions to obtain
clear information, the seriousness in working on existing problems to obtain a logical solution, the
courage to express their opinions and ideas to criticize the solutions according to him rational, and able
to conclude existing mathematical solutions. [8]One of the findings from his research is that it needs to
be emphasized, that in the 21st century critical thinking has the opportunity to create time effectiveness
in learning.

2. Method

This research measures students' mathematical disposition and critical thinking abilities. The method
used is correlational. The goal is to find the relationship between two variables. The relationship between
students' mathematical disposition and critical thinking skills are the two variables sought in this study.
The population is one junior high school in the city of Bandung and a sample of 32 students of class
VIII. The instrument, consisting of test instruments in the form of mathematical critical thinking skills
and questionnaires to measure mathematical disposition abilities. The test instrument was a 4-item
mathematical critical thinking ability test with circle material. The instrument of the test was a 4-item
mathematical critical thinking ability test with circle material.

The ability to think critically as a measure to be tested on students includes; interpretation, namely
assessing the ability of students to categorize, explain meaning; analysis of measuring the ability of
students to research ideas, then identify so students can analyze arguments; evaluation namely students
can assess their opinions and the opinions of others; and conclusions, in this case, students can prove
and find alternative answers also make conclusions. Following opinions [9] several characteristics of
critical thinking that are formulated through cognitive abilities, cognitive abilities, namely: (1)
interpretation that is categorizing, and explaining meaning; (2) analysis, examining ideas, identifying
and analyzing arguments; (3) evaluation, namely assessing opinions; (4) making conclusions, namely
looking for evidence and alternatives, making conclusions; (5) explains namely states the results,
justifies the procedure, and presents arguments; and (6) self-regulation means self-examination and self-
correction. The question of the ability to think critically mathematically is given a score of one to five.
On the non-test instrument measured by giving questionnaires as many as 36 statements relating to the
disposition of students to mathematics. The questionnaire measurement scale uses a Likert scale model
that has 5 options, namely: strongly agree, agree, doubt, disagree, strongly disagree. Disposition of
mathematics includes several aspects namely, confidence in solving mathematical problems,
communicating ideas and giving reasons; persevering and persistent to complete the math assignments
given; have the curiosity to do mathematics; consider the use of mathematics useful in learning other
fields in use for everyday life. In line with [10], there are six things to note in mathematical disposition
namely, showing a desire, serious attention, tenacity in dealing with mathematical problems, confidence
and solving mathematical problems, a sense of want know who is tall, and can share with others in
learning mathematics.
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The stages carried out in this study are: 1) the distribution of mathematical disposition questionnaires,
2) providing tests of mathematical critical thinking skills, 3) data analysis, including examining the
effect of mathematical disposition on mathematical critical thinking skills in junior high school students,
4) making conclusions from the results of analysis and theoretical study of research results.

3. Result and Discussion

To know the effect of the mathematical disposition ability of students' mathematical critical thinking
abilities, a statistical regression test was performed. Table 1 is a descriptive statistics of students'
mathematical disposition and critical thinking abilities. Table 1 shows the mean for mathematical
disposition is 102.09 and the mean for mathematical critical thinking is 10.50.

Table 1. Descriptive Statistics

N Minimum Maximum Mean SFd'.
Deviation
Disposition 32 73.4 133 102.09 15.39
Critical 32 2 19 10.50 5.17
Valid N
(listwise) 32

Table 1 shows the greatest value achieved in the ability to think critically is 19 from the ideal
maximum score of 10, and the smallest value is 2. After calculating the data descriptively, a normality
test and linearity test are performed before the statistical regression test. Table 2 is The Normality test
results.

Table 2. Normality Test of Mathematical Critical and Disposition

Unstandardized Residual

N 32
Normal Parameters® Mean 0.0000000

Std. Deviation 2.21549061
Most Extreme Absolute 0.078
Differences Positive 0.057

Negative -0.078
Test Statistic 0.078
Asymp.Sig.(2-tailed) 0.200%¢

a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.

Table 2 shows the results of the normality test data have a significance of more than 0.05. Decision
making in the Kolmogorov-Smirnov normality test obtained data with a normal distribution. The
regression model has been fulfilled, then the linearity test is performed. Data Linearity Test is conducted
to determine whether the data relationship is linearly significant between two variables, namely the
critical thinking ability data on the mathematical disposition of junior high school students. Table 3 is
the result of the linearity test, specified in the Table 3.
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Table 3. The Linearity Test

Sum of Mean
Squares  df Square F Sig.
disposition * Between (Combined) 6409.935 15 42734  7.38  0.000
critical Groups  Linearity 5090.374 1 5090.37 87.89  0.000
Deviation 1319 561 14 9425 1.63 0.174
from Linearity
Within Groups 926.666 16 57.92
Total 7336.601 31

Table 3 is a linear test table, the table can be seen that the value of deviation from linearity has a
significance of 0.174, the significance is more than 0.05. The data above shows that there is a significant
relationship between mathematical disposition and students' critical thinking abilities. After conducting
the linearity test then proceed with the regression statistical test. The regression test is intended to see
whether there is an influence of junior high school students' disposition on their mathematical critical
thinking skills. Table 4 is the results of the regression test.

Table 4. Regression
Sum of .
Model Squares df Mean Square F Sig.
1 Regression 574.49 1 574.49 67.99 0.000°
Residual 253.51 30 8.45
Total 828.00 31

a. Dependent Variable: Critical
b. Predictors: (Constant), Disposition

The regression test in Table 4, obtained a significance value of 0.00. Based on the results of the
significance it was found that there is a significant influence of mathematical disposition on
mathematical critical thinking ability of junior high school students. The significance level is 5%.

Table 5. Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 0.833° 0.694 0.684 2.907

a. Predictors: (Constant), disposition

The coefficient of correlation is 0.833 (Table 5). The R-Square determination coefficient is 0.694, or
in other words, there is a determination of 69.4%. This study means that the mathematical critical
thinking is influenced by the mathematical disposition of 69, 4%, and 30.6% are influenced by other
factors outside the mathematical disposition of students. It means the relationship between students'
dispositions and students' mathematical critical thinking abilities is relatively strong.

Table 6. Coefficients
. . Standardized
Model Unstandardized Coefficients Coefficients : Sig.
B Std. Error Beta
(Constant) -18.067 3.503 -5.158 0.000
Disposition 0.280 0.034 0.833 8.245 0.000

a. Dependent Variable: Critical
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Table 6 shows the effect of mathematical disposition on mathematical critical thinking: Y = 0.280x
-18.067. Based on these equations, it can be interpreted that the consistent value of students'
mathematical critical thinking is — 18.067, if there is no mathematical disposition in students. 0. 280 in
Table 6 shows the regression coefficient, which means that for every 1% increase in student disposition,
critical thinking will increase by 0.280. In other words, mathematical disposition has a positive effect

on the ability to think critically mathematically. This is in line with, the mathematical disposition that
can affect student performance in learning, those usually determine how students motivate themselves
well and survive to face the difficulties, thus influencing the choice of completing assignments,
determining the learning flow [11]. [12] there is an influence of mathematical creative thinking in
disposition and positive perception on junior high school students on learning because students with
thinking disposition positively, they have positive perception and it can influence in learning
mathematics.

Students 'critical thinking skills relate to their mathematical disposition, this is reflected in the
students' answers in Figure 1 that shows the answer of students that has a positive mathematical
disposition. He can answer for the right reasons. The question is about the concept of the circumference
of a circle. Students can answer well, through analogy students can understand that there is not enough
wire to tie the available tube. The student shows self-confidence and optimism is also never gives up,
he has an interest and awareness that mathematics is needed in everyday life. [13] Students who have a
positive tendency towards learning mathematics tend to be active and express ideas well. Disposition
according to [14], consists of (1) inclination, namely how students' attitudes towards assignments; (2)
sensitivity, i.e. how students are prepared in facing assignments; and (3) ability, which is how students
focus on completing assignments in full; and (4) enjoyment, which is how students behave in completing
assignments.

> Panmave TWeA : S m

= awel,
a) Kawen Ve AeLedTa
wmesahieq AT AN
tv(wnﬂ'{\“ PP

el culeep barena
L) k‘-nnno untule

Figure 1. Student A Answers

Positive student disposition relates to how students solve a given problem, [15] the core of
mathematical disposition is a view of how mathematics relates to one's life and the community where
someone is located, namely the role of mathematics inactivity and problem-solving. In line with [16]
which reveals that in increasing students' mathematical power competencies, disposition and
mathematical representation have an important role.
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Figure 2 is the answer to students who have a good disposition. It is students' answers regarding the
concept of the radius and circumference of a circle. The critical thinking skills possessed by a person in
learning mathematics will be able to understand the logical relationship to ideas, he will be able to
identify, build and evaluate the arguments he has; to detect inconsistencies and common mistakes in
reasoning; students with critical thinking skills are also able to systematically solve problems; then he
will identify the relevance of ideas, and reflecting on his own beliefs and values, Clement & Lochhead
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Figure 2. Studen B Answers

Figure 3 is the answer from students who have less disposition. Students who have a positive
disposition can deduce the results of solving the problem correctly, while students who have less
disposition tend to make answers that are careless and outside the concepts that have been learned.
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The results of students’ answer is in line with Scriven and Paul in [18] they argue that a good critical
thinker will bring up important question ideas and problem ideas, he can formulate them clearly and
precisely; collect and interpret relevant information and can utilize abstract ideas so that they interpret
them effectively; in the end, critical thinkers will be able to draw reasonable conclusions and solutions
and test them against relevant criteria and standards; this is evident from his open thinking in alternative
thought systems and recognizing, assessing assumptions, and communicating effectively with others to
find solutions to complex problems.

Someone who thinks critically can ask the right questions, gather relevant information efficiently,
sort out this information creatively, and arrive at reliable and trustworthy conclusions. Nickerson [19]
describes a critical thinker who is good in terms of knowledge, abilities, attitudes, and usual ways of
behaving. The results [20] of elementary school students found that there is a direct positive effect on
positive disposition and critical thinking in mathematics, that ability to solve mathematical problems
and it can be seen that there is a positive direct effect on the mathematical disposition on critical thinking.
The results of the study [21] show that there is an influence between mathematical logical intelligence
on students' mathematical disposition. Learning mathematics needs a positive disposition for every
student.

4. Conclusion

Based on the discussion of data analysis, it was concluded that the mathematical disposition of junior
high school students had a positive effect on the ability to think critically mathematically by 69.4%.
There is 30.6% influence which is caused by external factors which are not from students' mathematical
disposition. The test results about the effect of mathematical disposition on the ability to think critically
mathematically obtained the equation Y = 0.280x -18.067. The equation obtained means that the
consistency value of critical thinking - 18. 067 there is no mathematical disposition in students. The
regression coefficient of 0.280, meaning that every 1% increase in mathematical disposition, the
mathematical critical thinking of students will increase by 0.280. The meaning of all of them shows the

mathematical disposition has a positive effect on the ability to think critically mathematically. Students
who have a good mathematical disposition will have the ability to think critically well mathematically,
students tend to be able to interpret, analyze, evaluate, and can draw conclusions in solving mathematical
problems.

Disposition of students to mathematics is manifested through attitudes and actions in choosing
strategies for completing assignments, how students are confident, as well as having a sense of curiosity
to look for alternatives, do assignments diligently, and feel challenged in solving given problems, then
reflecting on the way of thinking they do. This is in agreement with [11], the mathematical disposition
can influence student learning and performance, disposition determines how well students motivate
themselves to persevere in the face of difficulties in solving problems, and it greatly influences their
choices in completing assignments, determines learning flow.

In critical thinking, it takes much self-awareness and other characteristics present to enable one to
explain the analysis and interpretation and to evaluate each conclusion made [22]. Although the
influence of mathematical disposition on critical thinking ability is quite large it is also necessary to
review aspects beyond disposition that need to be considered, this is in line with [23] the effect of
creative thinking ability and mathematical disposition on the ability to solve significant mathematical
problems, it is also necessary to consider the influence of other variables greater than. [24] investigates
how to enhance students' positive learning dispositions from aspects of the teacher, curriculum, and
learning environment, so students can be ready, willing, and able to devote learning growth. The factor
of a student's initial ability in mathematical understanding, one of which influences, in line with
understanding mathematical concepts in an organized manner has an important function, hence the
elaboration of understanding appropriate concepts has an impact on improving mathematical ability
[25], which is another factor besides mathematical disposition that influences students' success in
learning mathematics.
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