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Abstrak

Berpikir kritis matematis adalah kemampuan seseorang yang didalamnya memuat proses berpikir yang
bertujuan untuk memperoleh sebuah pemikiran yang rasional untuk melakukan sesuatu atau meyakini apa
yang akan dilakukan. Kemampuan berpikir kritis matematis siswa saat ini mengalami penurunan.
Terdapat banyak faktor-faktor yang mempengaruhi kemampuan berpikir Kritis matematis siswa
diantaranya kecerdasan intrapersonal dan motivasi belajar siswa. Penelitian ini bertujuan untuk
mengetahui pengaruh kecerdasan intrapersonal dan motivasi belajar terhadap kemampuan berpikir kritis
matematis siswa. Penelitian ini adalah penelitian kuantitatif dengan pendekatan ex-post facto. Populasi
dalam penelitian ini adalah salah satu sekolah SMA kelas X1 di kabupaten Sidrap. Jumlah sampel dalam
penelitian ini adalah 85 siswa yang dipilih dengan teknik purposive sampling. Teknik pengumpulan data
dalam penelitian ini menggunakan instrumen yang terdiri dari: (1) angket motivasi belajar, (2) angket
kecerdasan intrapersonal, dan (3) angket kemampuan berpikir kritis matematis. Analisis data yang
digunakan adalah Structural Equation Modeling (SEM) dengan menggunakan program komputer Smart
PLS 3.0. Hasil dari penelitian ini adalah terdapat pengaruh antara kecerdasan intrapersonal terhadap
kemampuan berpikir kritis matematis siswa sebesar 0,284 (P values = 0,039) dan motivasi belajar
berpengaruh terhadap kemampuan berpikir Kiritis matematis siswa sebesar 0,579 (P values = 0,00).
Dengan adanya penelitian ini diharapkan kepada guru untuk dapat meningkatkan kemampuan berpikir
kritis siswa dengan memperhatikan motivasi dan kecerdasan intrapersonal siswa.

Kata kunci: Berpikir Kritis Matematis; Kecerdasan Intrapersonal; Motivasi Belajar.

Abstract

Mathematical critical thinking skills is a person's capacity that includes a thought process that aims to
obtain a rational thought to do something or believe what will be done. Many factors influence students'
mathematical critical thinking skills, including intrapersonal intelligence and learning motivation. This
research points to control the stimulate of intrapersonal intelligence and learning motivation on students'
mathematical critical thinking skills. This study is quantitative research through an ex-post-facto
approach. The population in this research is a class XI high school in the Sidrap district. The quantity of
samples in this research was 85 students who were selected by the purposive sampling technique. The
data collection technique in this study used an instrument consisting of (1) an intrapersonal intelligence
questionnaire, (2) a learning motivation questionnaire, and (3) a mathematical critical thinking ability
questionnaire. Analysis of the data used is Structural Equation Modeling (SEM) using the PLS 3.0 smart
computer program. The results of this study are that there is an influence between intrapersonal
intelligence on students' mathematical critical thinking skills of 0.284 (P values = 0.039) and learning
motivation affects students' mathematical critical thinking skills of 0,579 (P values = 0.00).
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INTRODUCTION

Mathematical thinking skills is
one of the student abilities that really
needs to be considered in the modern
era. The ability to think is closely
related to the behavior that will be
caused by students in their daily lives.
According to (Schafersman, 1991)
“Critical ~ thinking means correct
thinking in the pursuit of relevant and
reliable knowledge about the world”.
Meanwhile, according to (Sianturi et al.,
2018), critical thinking skills are the
investigations needed to explore
situations, phenomena, questions, or
problems to formulate hypotheses or
conclusions, which combine all possible
information and can be believed to be
true. Then (Saputra & Salim, 2020)
critical thinking skills are thoughts
skills that include cognitive processes
and encourage students to think
brilliantly on trouble. So, students'
mathematical critical thinking skills is
the ability of a person which it contains
a thought process that aims to obtain a
rational thought to do something or
believe what will be done.

Critical thinking skills are very
useful in learning, especially in learning
mathematics, because in learning
mathematics, critical thinking skills are
needed. Students' mathematical critical
thinking skills are different because
many factors affect the level of students'
mathematical critical thinking skills.
One of the factors that influence
students' mathematical critical thinking
skills is  students’ intrapersonal
intelligence.

According to (Lazear, 2004:17),
intrapersonal intelligence is a person's
ability to introspect and reflect on
oneself who can step back and look at
ourselves. Then (Paradita et al., 2019)
explain that intrapersonal intelligence is
an ability related to a person's internal
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state, which is related to the ability of
self-reflection, thinking meta-cognition,
and being aware of spiritual reality.
Based on this definition, it can be
concluded that intrapersonal
intelligence is the ability of a person to
reflect on himself and the ability to
understand himself so that he acts
according to his  understanding.
Research on the influence of
intrapersonal intelligence on
mathematical abilities has been carried
out by several researchers, for example
that intrapersonal intelligence affects
mathematical communication  skills
(Anawati, 2021; Putri et al.,, 2022),
intrapersonal intelligence does not
significantly affect achievement or
learning outcomes in  mathematics
(Mahmud & Amaliyah AR, 2017) and
there is an influence of intrapersonal
intelligence on mathematical creative
thinking ability (Maratusyolihat et al.,
2021), but a deeper investigation is still
needed regarding its effect on one of the
mathematical abilities, namely
mathematical critical thinking.

A student's intrapersonal
intelligence has a relationship with
students'  critical  thinking  skills,
students’ who have good intrapersonal
intelligence will have good critical
thinking skills as well. This is in line
with what (Rejeki & Isharyanti, 2020)
stated there is a significant relationship
between intrapersonal intelligence and
elementary students' critical thinking
skills. The limitations of this research
make  researchers interested in
investigating  the  influence  of
intrapersonal intelligence at the high
school level. Therefore, it is very
important to pay attention to students'
intrapersonal intelligence so  that
students' critical thinking skills can be
improved.
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In addition to intrapersonal
intelligence, research about learning
motivation was done using simple
regression and found that there is
influence to students’ mathematical
critical thinking skills (Marina et al.,
2020). Motivation comes from the word
motive which means an effort that will
encourage someone to do an activity.
According to (Asrori, 2020), learning
motivation is an encouragement or a
person's desire to do something that is
his desire or effort to achieve the goals
to be achieved. Then (Nur’Azizah et al.,
2021) stated that motivation is like the
fuel of a vehicle which means it can
provide strength or energy. So, learning
motivation is a condition that exists
within a person that encourages him to
carry out activities in the form of
learning.

Motivation to learn in students
can be observed in everyday life. For
example, students who have high
learning motivation can be seen from
their learning capacity, and willingness
to participate in learning and answer
questions with full responsibility. The
higher elementary student's learning
motivation, the better the critical
thinking ability (Fajari et al., 2020).
This is in line with the research
conducted by (Sulistianingsih, 2026)
which states that the higher the
motivation to learn in oneself, the
higher the critical thinking ability
possessed by that person, this is
evidenced by the results of research
obtained that motivation and critical
thinking skills has a significant effect.

The explanation shows that there
is still a need for a study to investigate
the effect of learning motivation and
intrapersonal intelligence on students'
mathematical critical thinking skills, the
limited research on this matter at the
high school level makes researchers
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interested in taking a high school as a
sample and using data analysis
techniques, different from the existing
ones which will be explained in the
methods section. With this research, it is
hoped that teachers can improve
students' critical thinking skills by
paying attention to students' motivation
and intrapersonal intelligence.
Therefore, This research points to
control the stimulate of intrapersonal
intelligence and learning motivation on
students' mathematical critical thinking
skills.

METHOD

This research is a quantitative
research with an ex post facto approach.
As for the research stages, in this study,
namely, conducting a literature study to
compile a questionnaire on critical
thinking skills, intrapersonal
intelligence and learning motivation,
validation with supervisors, revising the
validation results, conducting research
by distributing forms to students,
analyzing data and making conclusions.
This study consisted of one endogenous
latent variable and two exogenous latent
variables. where, critical thinking skills
are endogenous latent variables and
intrapersonal intelligence and learning
motivation are exogenous latent
variables.

For the critical thinking variable,
the researcher used a questionnaire
compiled based on the indicators
proposed by Facione (2011) namely
interpreting, analyzing, evaluating, and
inferring about 10 questions. As for the
intrapersonal intelligence variable, there
are 20 questions, which the researcher
developed on the aspects of recognizing
yourself, knowing what you want, and
knowing what is important (Abdi et al.,
2020). In addition, indicators to
measure learning motivation are 1)
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responsibility for doing tasks, 2)
carrying out tasks with clear targets, 3)
having clear and challenging goals, 4)
always trying to outperform others, 5)
prioritizing the results of what is
expected, 6) always remembering one's
abilities, 7) happy to get praise of what
is done, and 8) work with the hope of
getting a good score, with a total of 20
questions including negative and
positive  questions. The research
procedures used were: Performing
instrument preparation, Validation and
then Dissemination through the help of
google forms.

This research was conducted in a
class Xl high school in the Sidrap
district, Sidenreng Rappang Regency,
South Sulawesi Province, Indonesia.
This study uses primary data collected
by using the purposive sampling
technique. The number of samples in
this study was 85 students. In this study,
3 instruments were used, namely
intrapersonal intelligence instruments,
learning motivation, and students'
mathematical critical thinking skills.

The data collection technique uses
questionnaire of critical thinking,
motivation and intra-personal
instruments which are packaged in a
google form and then shared with
students with the help of the teacher.

Data analysis in this study used
the Structural Equation Modeling
(SEM) analysis which was used to
analyze the model in the form of a path
equation (Hamid & Anwar, 2019). The
series of data processing processes
include testing the measurement model,
including validity and reliability, while
the structural model testing includes
testing the significance of the effect of
exogenous  latent  variables  on
endogenous latent variables.
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RESULTS AND DISCUSSION
1. Structural Model Design

Regarding the explanation of
latent variables and their manifest
variables, they are as follows:

a. The exogenous latent variable
Intrapersonal Intelligence has 20
manifest variables (indicators) which
are stated as X1n. n=1,2,3...20.

b. The exogenous latent variable of
Learning Motivation has 20 manifest
variables (indicators) which are
stated as X2n. n=1,2,3...20.

¢. Endogenous latent variables
mathematical critical thinking skills
has 10 manifest variables (indicators)
which are stated by Yn. n=1,2,3...10.

The structural model is showed in
Figure 1.

Figure 1. Structural model

Figure 1 shows the structural
model in this study. There are 50
questions that will be tested for validity
and reliability using the Smart PLS
application, consisting of 20 questions
for exogenous variables and 10
questions for endogenous variables.

2. Evaluation of Outer Model

The assessment of the model in
this investigate employments three
stages, that is the convergent,
discriminant and the composite
reliability test.
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a. Convergent Validity Test
The convergent validity test is
showed in Table 1.

Table 1. Outer loading factor

X1 X2 Y
X110 0.774
X112 0.779
X120 0.808
X17 0.841
X21 0.775
X210 0.713
X22 0.789
X24 0.776
X26 0.722
X28 0.745
Y4 0.900
Y6 0.820

To test the convergent validity, it
is determined whether it is valid or not
based on the outer loading factor value.
If the outer loading factor value is > 0.7
then the indicator is valid (Hair et al.,
2021) Based on table 1, of the 20
questions  for  the intrapersonal
intelligence variable there are four valid
questions, as well as from the 20
motivational variable questions there
are six valid questions, and two valid
questions to measure critical thinking
variables. the indicators are declared
valid because the loading factor value is
> 0.7. This is also reinforced by the
value of Average Variance Extracted
(AVE) and the result of this test is
showed in Table 2.

Table 2. Value of average variance
extracted

Average Variance

Extracted
X1 0.642
X2 0.568
Y 0.741
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To test the convergent validity of
a variable based on the AVE value to be
valid, the AVE value is> 0.5 (Hair et al.,
2021), so based on the table above, each
variable is valid because the AVE value
is > 0.5. which implies that each
variable can be used with valid
questions and can measure what it is
supposed to measure.

b. Discriminant Validity Test

The discriminant validity test is
complete by comparing the cross-
loading table values. An indicator that
has a cross loading factor value that is
greater than the other cross loading
factor values, then the indicator is valid
(Hair et al., 2021). The result of cross
landing factor can be seen in Table 3.

Table 3. Cross loading factor

X1 X2 Y

X110 0.774 0.580 0.569
X112 0.779 0.473 0.530
X120 0.808 0.516 0.495
X17 0.841 0.543 0.538
X21 0.457 0.775 0.571
X210 0.412 0.713 0.462
X22 0.342 0.789 0.526
X24 0.554 0.776 0.578
X26 0.578 0.722 0.704
X28 0.577 0.745 0.565
Y4 0.653 0.737 0.900
Y6 0.479 0.568 0.820

Based by the side of the table 3,
the indicators for all variable have met
the requirements of discriminant
validity for the reason that the value of
the loading factor in question is better
than the value of the other loading
factors.

c. Composite Reliability Test

(Hair et al., 2021), and (Hamid &
Anwar, 2019) state that a variable is
supposed to be reliable if all-composite
reliability values are > 0.70.
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Table 4. Composite reliability
Composite Reliability

X1 0.877
X2 0.887
Y 0.851

Based on the Table 4, it is
obtained that each composite reliability
value is > 0.7 so each variable is
reliable. meaning that the variable can
measure the same thing consistently or
reliably

3. Structural model testing (inner
model)

The inner model is a structural
model based on the path coefficient
value, seeing the large influence of the
observed variables using bootstrap
calculations.

a. Test Results of R?

Table 5. The value of R?
Average Variance

Extracted
X2 0.439
Y 0.634

Based on the Table 5, it is found
that the R? value for the latent variable
of intrapersonal intelligence on learning
motivation is 0.439. This means that the
variable of intrapersonal intelligence
affects the variable of learning
motivation by 43.9% and the rest is
impacted by previous variables not
observed in this study. In addition to the
R? value between the variables of
intrapersonal intelligence and learning
motivation on students’ mathematical
critical thinking skills, it is 0.634. That
is, the large influence between the
variables of intrapersonal intelligence
and learning motivation on students'
mathematical critical thinking skills is
63.4% and the rest is impacted by other
variables not observed in this study.
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b. Path Coefficients
Table 6. Path coefficients

S;;g??é) T-statisitics P Values
X1->X2 0.662 7.236 0.000
X1->Y 0.284 2.203 0.030
X2->Y  0.579 4.554 0.000

Based on the Table 6, it is found
that the Intrapersonal Intelligence
variable (X1) affects the learning
motivation variable (X2) because the
significance value is <0.05. This is also
reinforced by the value of the t statistic
(7.236) > t table (1.664). This is same
with research conducted by (Rustiana,
2017) that intrapersonal intelligence
significantly influences student learning
motivation, so that students who have
good learning motivation are actually
caused by their intrapersonal intelli-
gence. Then the intrapersonal intelli-
gence variable (X1) has a significant
effect on students' mathematical critical
thinking skills  (Y) because the
significance value is <0.05. This is also
reinforced by the value of t statistic
(2.203) > t table (1.664). This is similar
with the research of (Sholikhati et al.,
2017) that there is a relationship
between intrapersonal intelligence and
critical thinking, students have good
critical thinking skills because they
have good intrapersonal intelligence.

Furthermore, the learning
motivation variable (X2) also has a
significant  effect. ~on  students'
mathematical critical thinking skills (Y)
because the significance value <0.05.
This is also reinforced by the value of t
statistic (4.554) >t table (1.664). This is
in line with research conducted by
(Anita, 2015; Yunita et al., 2018) which
states that learning  motivation
influences each other, meaning that the
higher the motivation, the higher the
students' mathematical critical thinking
skills.
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c. Indirect effect
Table 7. Indirect effect

Original T
Sample (O)  Statistics P Values
X1->Y 0.383 4.028 0.000

Based on the table.7, the indirect
effect value for the influence of
intrapersonal intelligence on students'
mathematical critical thinking skills
through learning motivation is 0.383
with a t statistic of 4.028> t table of
1.664. So that the learning motivation
variable is able to play a good role in
mediating the influence between
intrapersonal intelligence variables and
students' mathematical critical thinking
skills.

The findings of this study showed
that students’ mathematical critical
thinking skills were influenced by
students' learning motivation and
students' intrapersonal intelligence. The
results of this study are in accordance
with research conducted by Anita
(2015); Rustiana (2017); Yunita et al.
(2018). In this study, it was also found
that there were several invalid
statements; this was because they did
not meet the predetermined criteria. The
factors that caused the results of this
study were as expected students were
very serious in filling out the
guestionnaires given because students
filled out during math learning hours
and when filling out students were not
under pressure.

The results of this study indicate
that both variables have an influence on
students' critical thinking skills. This
can have a significant impact on
learning, teachers can improve students'
critical thinking skills through efforts to
increase  students' motivation and
intrapersonal intelligence. As for
suggestions for further researchers to
use more statements on each indicator
used in research. In addition, other
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researchers can also conduct further
research related to the description of
students' critical thinking skills in terms
of learning motivation. Then, this is also
a recommendation for teachers to often
motivate students before and after
learning so that students can follow the
lesson.

CONCLUSION

Based on the results of the research
exposure, it was found that
intrapersonal intelligence  affected
students' mathematical critical thinking
skills either directly or indirectly
through learning motivation. Besides
that, learning motivation also has a
direct effect on students' mathematical
critical thinking skills. This is a concern
for educators to pay attention to
intrapersonal intelligence and learning
motivation in carrying out learning so
that students’ mathematical critical
thinking skills can develop well.
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