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This study was conducted to examine the problem that students’
mathematical critical thinking skills remain varied and are assumed
to be influenced by their mathematical disposition. Therefore, this
research aims to describe students’ mathematical critical thinking
skills from the perspective of their mathematical disposition. This
research employed a qualitative approach with a descriptive design.
The subjects were six eighth-grade students from SMP IT Al-Marjan
Bengkulu, categorized jnto high, medium, and low levels of
mathematical disposition. Data were collected through a
mathematical disposition questionnaire, a mathematical critical
thinking skills test, and semi-structured interviews. Data were
analyzed through data reduction, data display, and conclusion
drawing. The findings indicate that students with high mathematical
disposition demonstrate strong performance across all (critical
thinking indicators, including interpretation, analysis, evaluation,
inference, and explanation. Students with medium disposition show
adequate ability but lack consistency in drawing conclusions and
providing logical justification. Meanwhile, students with low
mathematical disposition tend to rely on procedural strategies rather
than developing deeper conceptual understanding. These results
confirm that mathematical disposition contributes to the quality of
students’ critical thinking in mathematics.
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1. INTRODUCTION

Critical thinking is recognized as an essential competency in 21st-century
education. In mathematics learning, critical thinking enables students to analyze problems,
evaluate arguments, construct logical reasoning, and make justified conclusions [1], [2].
According to Facione [2], critical thinking consists of interpretation, analysis, evaluation,
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inference, and explanation. These indicators are interconnected and form the foundation
for reflective and rational problem-solving.

In mathematics classrooms, however, students often focus on procedural steps
rather than conceptual understanding. Jablonka [3] explains that mathematical critical
thinking is not limited to obtaining correct answers but involves examining reasoning
processes and underlying structures. Similarly, Halpern [19] argues that critical thinking
requires deliberate practice and structured learning environments.

Previous studies indicate that students’ critical mathematical thinking skills are still
relatively low, especially when dealing with non-routine problems [4], [15]. This condition
is frequently influenced by instructional approaches that emphasize memorization instead
of reasoning and conceptual connections [18], [24]. However, previous studies tend to
examine mathematical critical thinking and mathematical disposition separately. Limited
studies provide qualitative descriptions of how different levels of mathematical disposition
shape students’ critical thinking characteristics in solving non-routine number pattern
problems at the junior high school level.

Apart from cognitive ability, affective factors such as mathematical disposition also
influence students’ performance. Mathematical disposition refers to students’ confidence,
persistence, curiosity, and openness toward mathematics [6], [21]. Students with positive
mathematical dispositions tend to demonstrate stronger reasoning skills and better
problem-solving performance [7], [12].

Although numerous studies have examined either mathematical critical thinking or
mathematical disposition separately, limited research provides qualitative descriptions of
how different levels of mathematical disposition shape students’ critical thinking
characteristics, particularly at the junior high school level. Therefore, this study aims to
describe students’ mathematical critical thinking abilities, as reflected in their
mathematical disposition, in solving non-routine number pattern problems.

2. METHOD

This research uses a qualitative, descriptive approach. This approach was chosen
because the research aims to describe students’ mathematical critical thinking abilities in
terms of mathematical disposition without providing special treatment to the research
subjects. Descriptive qualitative research seeks to understand phenomena in depth through
narrative and contextual data, with the researcher acting as the main instrument in data
collection and analysis [9]. Data were analyzed using the interactive model of Miles,
Huberman, and Saldafia [5], which consists of data reduction, data display, and conclusion
drawing.

The research subjects were class V111 students of SMP IT Al-Marjan Bengkulu who
had studied the number pattern material. The research subjects were six students selected
pbased on the results of the mathematical disposition questionnaire. Based on the
questionnaire results, students were grouped into three categories of mathematical
disposition: high, medium, and low [15]. From each category, two students were selected
as research subjects for in-depth analysis. Subject selection was carried out using
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purposive sampling techniques, with consideration of the selected subjects' ability to
provide relevant and in-depth data in accordance with the research focus [9].

The research instruments used consisted of a mathematical disposition
questionnaire, a mathematical critical thinking skills test, and interview guidelines.

m a. The mathematical disposition questionnaire was used to measure the level of

mathematical disposition of junior high school students. The questionnaire consisted of
Q 25 statements on a four-level Likert scale: strongly disagree, disagree, agree, and
@ strongly agree. The questionnaire scores were used 10 group students into high,

medium, and low mathematical disposition categories based on their total scores. The
students’ mathematical disposition category was determined as presented in Table 1,
based on the criteria outlined by Almerino [6].

Table 1. Mathematical disposition categories based on total score percentage
Disposition category  Percentage range of scores Interpretation

High >81% Students have a very positive mathematical
disposition, as demonstrated by self-
confidence, persistence, and a reflective
attitude toward learning mathematics.

Medium 61% - 80% Students have a fairly  positive
mathematical disposition, but are not yet
consistently positive in their attitude
towards learning mathematics.

Low <60% Students have a low mathematical
disposition, characterized by a lack of
interest and a tendency to give up easily in
learning mathematics.

Source: adapted from Almerino [6]

- @ h. The mathematical critical thinking skills test was used to measure students' critical

thinking skills on non-routine number patterns. The test consisted of questions that
required students to reason, analyze patterns, and draw conclusions that were not
immediately apparent from the given number sequence. The test instrument was
designed based on critical thinking ability indicators, as defined by Facione [2], namely
interpretation, analysis, evaluation, inference, and explanation. Before use, the test
instrument was reviewed by two mathematics education lecturers and one junior high
school mathematics teacher to ensure the suitability of the content, indicators, and
difficulty level of the questions. Given that this study was qualitative and focused on

@ in-depth understanding, the test instrument was not statistically tested but rather used

as a tool to explore students' thinking abilities. The mathematical critical thinking skills
test was scored using an analytical rubric with a 0—4 score range for each indicator. A
score of 4 was given if the student's answer was complete, logical, and used the correct
concept; a score of 3 was given if the answer was quite correct with few conceptual
errors; a score of 2 was given if the answer showed partial understanding of the
concept; a score of 1 was given if the answer was less accurate and did not show clear
reasoning. A score of 0 is given if the student does not answer or if the answer is
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L e irrelevant. The average mathematical critical thinking skills score is then converted into
three categories: high, medium, and low, as presented in Table 2.

Table 2. Categories of students' mathematical critical thinking abilities

Category Average range of total scores
- High 80— 100
e Medium 60—79
Low <60

(putra & suherman [8])

- @ c. An interview guide was developed to gather more in-depth information related to
the test and questionnaire results. Interview questions focused on students' thought
processes in solving problems, the reasons for their choice of problem-solving
strategies, and their attitudes toward mathematics learning. The interviews were
semi-structured, allowing researchers to tailor the questions to the situation and
student responses.

- @ The validity of the data in this study was maintained through technical and source
triangulation. Technical triangulation was conducted by comparing test, questionnaire, and
- @ interview results to ensure data consistency. Meanwhile, source triangulation was

conducted by comparing information from research subjects with different mathematical
disposition categories. This step aims to ensure that the data obtained truly reflects
students' thinking conditions in a factual and accountable manner.
L ° The collected data were analyzed descriptively qualitatively following the stages of
@ data analysis outlined by Miles, Huberman, and Saldafia [5], namely data condensation,
data display, and conclusion drawing/verification. The data condensation stage involves
selecting, focusing, and simplifying relevant data from test results, questionnaires, and
interviews. The data display stage presents data in the form of score tables, interview
excerpts, and descriptions of student work for easy understanding and thematic analysis.
Next, the conclusion-drawing/verification stage involves interpreting the data and drawing
- @ conclusions that illustrate the relationship between students' mathematical dispositions and
critical mathematical thinking skills.

- e 3. RESULTS AND DISCUSSION
3.1. Results
Based on the results of the mathematical critical thinking test, students were
- e grouped into high, medium, and low categories. The test consisted of five indicators,

namely interpretation, analysis, evaluation, inference, and explanation. A summary of
students’ scores for each indicator is presented in Table 3.

The results show that students with high mathematical dispositions obtained the
highest average scores. Student S1 achieved an average score of 87.8, and S2 obtained
80.8, both of which fall into the high critical thinking category. These students were able to
accurately interpret problems, apply appropriate strategies, evaluate their solutions, and
provide logical explanations.
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Students with moderate mathematical dispositions demonstrated adequate
performance but were not yet consistent across all indicators. Student S3 obtained an
average score of 71.4, and S4 scored 66.2, both of which are categorized as medium. These
students generally understood the problems and applied the correct procedures; however,
they experienced difficulties during the evaluation stage and in formulating comprehensive
conclusions.

Meanwhile, students with low mathematical dispositions showed limited
performance in most indicators. Student S5 obtained an average score of 57.8, and S6
scored 48.6, both of which fall into the low category. These students tended to focus on
procedural steps without providing clear reasoning and had difficulty explaining the
relationships between concepts.

Overall, the average score for students’ mathematical critical thinking skills was
68.7, which falls in the medium range. This finding indicates that students are not yet fully
capable of consistently applying analytical and evaluative reasoning when solving non-
routine number pattern problems.

L]

L]

Table 3. Students' Mathematical Critical Thinking Skills Test Scores

Subject  Interpretation  Analysis Evaluation Inference  Explanation tc':[\;lle :;gfe Category
S1 88 90 85 87 89 87.8 High
S2 83 80 78 81 82 80.8 High
S3 74 70 68 72 73 71.4 Medium
S4 69 66 64 67 65 66.2 Medium
S5 60 58 55 59 57 57.8 Low
S6 52 48 46 50 47 48.6 Low
g/‘;i;a;; 71 69 66 69 69 687  Medium
- o The results of the mathematical disposition questionnaire indicate differences in

students’ attitudes toward mathematics. The grouping of research subjects based on
disposition scores is shown in Table 4. Students S1 and S2 were categorized as having high
mathematical dispositions, with percentages of 89.6% and 84.0%, respectively. These
students demonstrated confidence, persistence, and curiosity when solving mathematical
problems. Students S3 and S4 were categorized as having moderate mathematical
dispositions, with percentages of 72.0% and 69.6%. They showed a positive attitude
toward mathematics but were less consistent in maintaining confidence when faced with
complex problems.
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Table 4. Grouping of subjects based on mathematical disposition

Subject Total Questionnaire Score Percentage % Disposition Category
S1 113 89.6% High
S2 105 84% High
S3 90 72% Medium
S4 87 69.6% Medium
S5 70 56% Low
S6 63 50.4% Low

Students with high mathematical dispositions (S1 and S2) demonstrated strong
performance across all critical thinking indicators. During the interpretation stage, they
accurately identified relevant information. In the analysis and inference stages, they
applied logical reasoning and appropriately connected number patterns. They also
evaluated their solutions and provided clear and coherent explanations.

Students with moderate mathematical dispositions (S3 and S4) were able to
understand the problems and apply correct procedures; however, they were less able to
provide logical justification for their answers. Their responses were often procedurally
correct but lacked deeper conceptual reasoning. In contrast, students with low
mathematical dispositions (S5 and S6) had difficulty across most indicators. They tended
to imitate previously learned procedures and experienced confusion when faced with non-
routine problems. Their explanations were incomplete, and they were not confident in
evaluating their own solutions. These findings indicate that mathematical disposition
influences the depth of students’ reasoning in solving non-routine number pattern
problems.

3.2. Discussion

The findings of this study demonstrate a consistent relationship between students’
mathematical disposition and their mathematical critical thinking skills. Students
categorized as having a high mathematical disposition showed stronger performance across
all critical thinking indicators, including interpretation, analysis, evaluation, inference, and
explanation. Meanwhile, students with low mathematical disposition tended to rely on
procedural strategies and were less able to provide logical justification for their answers.

These findings are in line with previous research showing that students with
positive mathematical dispositions tend to demonstrate stronger reasoning and analytical
abilities in problem solving [6], [21]. Similarly, Prajono et al. [7] found that students with
higher self-efficacy perform better at evaluating and justifying mathematical solutions. The
present study strengthens these findings by showing qualitative evidence from students’
written work and interview data, illustrating how disposition influences the depth of
reasoning displayed in problem-solving processes.
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Figure 1. Example of the work results of students with high mathematical disposition on the
mathematical critical thinking skills test questions

As shown in Figure 1, students with high mathematical disposition were able to
interpret number patterns and systematically transform them into symbolic representations.
Their answers reflected structured reasoning, conceptual understanding, and careful
evaluation of each step. This result supports Facione’s [2] argument that critical thinking
involves not only cognitive skills but also a reflective disposition that drives individuals to
question, analyze, and justify their reasoning.

@ Oiberikan  Poia Perseai  peribut 15.13,25.41 - -
2.) Jaraskan bagaimgna. hubuwn9an antars Poia ke n dengan bilangan

Faniil .

o) Lemugan fumus Umom daci  Peia bitangan Lergebut dan jeiasean

Prosc( nvya.

Jawab

8). Angkanya Makin besar . kayaraya ditambah 4 {erus.
Aitambah 4 derus Kavar dv oukv

mun9kin rumusnya

b-) ngar  4au

Figure 2. Example of the work results of students with low mathematical disposition on the mathematical
critical thinking skills test questions

In contrast, the results in Figure 2 indicate that students with low mathematical
disposition tended to focus on identifying surface-level patterns rather than explaining the
underlying relationships between terms. This tendency is consistent with previous studies
reporting that students with weaker mathematical dispositions often struggle to engage in
evaluative and inferential thinking when faced with non-routine problems [7], [12].
Interview results in this study further revealed that students with low disposition expressed
doubt and lack of confidence in explaining their reasoning, which supports the view that
affective factors such as confidence and persistence play an important role in activating
critical thinking processes [6], [21].

Moreover, the comparison between students’ work in Figures 1 and 2 highlights
that mathematical disposition functions as a mediating factor between cognitive ability and
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actual performance. While some students correctly identified patterns, only those with a
strong mathematical disposition consistently justified their reasoning and evaluated their
answers critically. This supports the view proposed by Miles, Huberman, and Saldafa [5]
that qualitative evidence from students’ work provides deeper insight into how affective
factors shape learning behavior.

Students with moderate mathematical dispositions showed adequate reasoning
abilities but lacked consistency in providing complete explanations. This result aligns with
Monteleone et al. [4], who found that students often demonstrate partial analytical skills
but struggle to articulate reasoning comprehensively. In contrast, students with low
mathematical dispositions tended to focus on procedural completion rather than explaining
the underlying reasoning. This finding supports previous research indicating that low
confidence and weak disposition are associated with limited reflective thinking [7], [12].

Furthermore, the results reinforce the argument that mathematical disposition

- @ functions as a supporting factor in the development of higher-order thinking skills [6],
[21]. Positive attitudes toward mathematics encourage students to persist in solving
complex problems and to evaluate their solutions critically.

Thus, the development of mathematical critical thinking skills requires instructional
designs that integrate cognitive and affective dimensions simultaneously. Learning
environments that promote reasoning, discussion, and reflection may strengthen both
disposition and critical thinking processes [18], [25].

4. CONCLUSION

This study confirms that mathematical disposition is strongly associated with
students’ critical thinking skills in mathematics. Students who demonstrate positive
dispositions toward mathematics—such as confidence, perseverance, curiosity, and

- ° openness—tend to perform more strongly across gritical thinking indicators, including
interpretation, analysis, evaluation, inference, and explanation. Conversely, students with
low mathematical dispositions have difficulty articulating their reasoning, connecting
concepts, and reflecting on solution processes. These findings support previous theoretical
perspectives on the role of disposition in mathematical learning [6], [21]. Strengthening
critical thinking skills requires more than procedural mastery. Mathematics instruction
should integrate strategies that cultivate positive learning attitudes alongside conceptual
understanding and the development of reasoning. Thus, fostering mathematical disposition
is an essential component in improving students’ overall critical thinking.

This study contributes by providing a qualitative analysis of how different levels of
mathematical disposition shape students’ reasoning characteristics in solving non-routine
number pattern problems. The results enrich existing literature by offering detailed

- @ evidence from written responses and interview data at the junior high school level. [This
study lis limited to a small number of subjects and focuses only on non-routine number
pattern problems; therefore, the findings cannot be generalized to all mathematical topics.
Future research is recommended to design and test instructional interventions that

- @ simultaneously enhance mathematical disposition and critical thinking skills. Expanding
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the study to larger samples and different educational contexts may also provide broader
generalization of the findings.

REFERENCES

[1] R. H. Ennis, “Critical thinking across the curriculum: A vision,” Topoi, vol. 37, no. 1, pp. 165-184,
2018.

[2] P. A. Facione, Critical Thinking: What It Is and Why It Counts, Insight Assessment, 2015.

[3] E. Jablonka, “Critical thinking in mathematics education,” in Encyclopedia of Mathematics Education,
Springer, 2020, pp. 159-163.

[4] C. Monteleone, J. Miller, and E. Ward, “Conceptualizing critical mathematical thinking in young
students,” Mathematics Education Research Journal, vol. 35, no. 2, pp. 339-359, 2023.

[5] M. B. Miles, A. M. Huberman, and J. Saldafia, Qualitative Data Analysis: A Methods Sourcebook, 3rd
ed. Thousand Oaks, CA: Sage, 2014.

[6] P. M. Almerino Jr. et al., “Students’ affective beliefs as the component of mathematical disposition,”
International Electronic Journal of Mathematics Education, vol. 14, no. 3, pp. 475-487, 2019.

[71 R. Prajono, Y. G. Dayangku, and M. Anggo, “Analysis of junior high school students’ critical
mathematical thinking skills from the perspective of self-efficacy,” Mosharafa: Journal of Mathematics
Education, vol. 11, no. 1, pp. 43-54, 2022.

[8] R. Putra and E. Suherman, “Analysis of junior high school students’ critical mathematical thinking
skills on number pattern material,” Mosharafa Journal, vol. 8, no. 3, pp. 471-482, 2019.

[9] Sugiyono, Metode Penelitian Pendidikan: Pendekatan Kuantitatif, Kualitatif, dan R&D. Bandung:
Alfabeta, 2019.

[10] D. Kurniawati and A. Ekayanti, “The importance of critical thinking in mathematics learning,” Griya
Journal of Mathematics Education and Application, vol. 3, no. 2, pp. 107-114, 2020.

[11] D. Nugraha and T. Herman, “Profile of students’ mathematical critical thinking abilities in solving
contextual problems,” Journal of Mathematics Education, vol. 12, no. 1, pp. 33-45, 2018.

[12] S. Huda, “The influence of mathematical disposition on critical thinking skills of junior high school
students,” Jurnal Gantang, vol. 6, no. 2, pp. 89-98, 2021.

[13] A. Mahmudi and B. A. Saputro, “Analysis of the influence of mathematical disposition and creative
thinking ability on mathematical problem solving ability,” Mosharafa, vol. 5, no. 3, pp. 205-212, 2018.

[14] 1. Syafrudin, I. Syafitri, and D. H. Pujiastuti, “Analysis of mathematical critical thinking skills: A case
study,” Suska Journal of Mathematics Education, vol. 6, no. 2, pp. 89-100, 2020.

[15] A. H. Khusna, T. Y. E. Siswono, and P. Wiyanti, “Mathematical problem design to explore students’
critical thinking skills,” Mathematics Teaching Research Journal, vol. 16, no. 3, pp. 217-240, 2024.

[16] J. W. Creswell, Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 4th ed.
Thousand Oaks, CA: Sage, 2014.

[17] G. Polya, How to Solve It, Princeton, NJ: Princeton University Press, 1973.

[18] A. H. Schoenfeld, Mathematical Problem Solving. Orlando, FL: Academic Press, 1985.

[19] D. Halpern, Thought and Knowledge: An Introduction to Critical Thinking, 5th ed. New York:
Psychology Press, 2014.

[20] R. Brookfield, Teaching for Critical Thinking. San Francisco, CA: Jossey-Bass, 2012.

[21] National Council of Teachers of Mathematics (NCTM), Principles and Standards for School
Mathematics. Reston, VA: NCTM, 2000.

[22] E. A. Silver, “Fostering creativity through instruction rich in mathematical problem solving,” ZDM
Mathematics Education, vol. 29, no. 3, pp. 75-80, 1997.

[23] R. Skemp, The Psychology of Learning Mathematics. London: Penguin Books, 1987.

[24] J. Hiebert et al., Making Sense: Teaching and Learning Mathematics with Understanding. Portsmouth,
NH: Heinemann, 1997.

[25] S. Siswono, “Supporting students’ mathematical thinking through problem-based learning,” Journal on
Mathematics Education, vol. 9, no. 1, pp. 1-14, 2018.

Z'l—.l turnitinﬁ Page 14 of 14 - Integrity Submission Submission ID  trn:oid:::1:3485147196



