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Abstract:

This study aims to examine the influence of learning independence and Intelligence Quotient (IQ) on
students” mathematical creative thinking skills. The research employed a quantitative approach with an
ex post facto design and was conducted at SMPN 5 Purworejo during the odd semester of the 2024/2025
academic year. The population comprised seventh-grade students, from whom 32 participants were
selected through purposive sampling based on the availability of official IQ test results from a
professional psychological institution. The research instruments included an essay test measuring
creative thinking skills based on four indicators, namely fluency, flexibility, elaboration, and originality;
a learning independence questionnaire covering six assessment aspects; and documentation of students’
IQ scores. Data analysis consisted of descriptive statistics, prerequisite testing, and multiple linear
regression analysis using SPSS version 25. The results showed that learning independence and 1Q
significantly affected students’ mathematical creative thinking skills, both partially and simultaneously.
Learning independence had a more dominant effect than IQ. Together, both variables explained 92.5%
of the variance in students’ mathematical creative thinking skills.

Keywords: Learning Independence, Intelligence Quotient (IQ), Mathematical Creative
Thinking

Introduction

Mathematics education in the era of globalization does not merely emphasize
computational skills, but also requires students to develop higher-order thinking
skills, including creative thinking (Yuniara et al., 2023). Mathematical creative thinking
skills are among the essential competencies of the 21st century that students must
possess, as creativity enables them to discover various alternative solutions to
problems and generate original ideas (Martin-Cudero et al., 2024). However, in reality,
many students still struggle when faced with non-routine problems, such as solving
word problems that demand flexible and elaborative thinking. This condition indicates
that students” mathematical creativity needs to be developed more systematically by
understanding the factors that influence it.
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One of the key internal factors is learning independence. This refers to a student’s
ability to regulate their own learning. It includes setting goals, selecting strategies, and
evaluating learning outcomes (Syarqgia et al.,, 2024). Students with high learning
independence are more active and disciplined. They also depend less on teachers
when understanding mathematical concepts. Ardana et al. (2021) and Limori et al.
(2025) noted a positive relationship between learning independence and mathematical
creative thinking skills. Independent learners are more willing to take initiative in
exploring new ideas and solving problems in different ways.

In addition to learning independence Intellectual intelligence, or IQ, is another
factor influencing creative thinking (Kornilova et al., 2025). IQ reflects a person’s
cognitive capacity to understand, remember, analyze, and integrate information
(Kathirisetty et al., 2022). Mulyani & Lubis (2024) found that higher IQ levels relate to
better mathematics achievement and conceptual understanding. Yet, a high IQ does
not always align with high creativity, so how IQ supports mathematical creative
thinking requires further study.

Yulia et al. (2024) ound that students with higher learning independence generate
more flexible mathematical ideas. In a similar vein, Daskova et al. (2020) howed that
IQ is an important predictor of students’ capacity to solve mathematical problems.
Nevertheless, few studies explore the influence of both learning independence and 1Q
on mathematical creative thinking at the same time, highlighting a gap that needs
further research.

SMPN 5 Purworejo is a formal secondary education institution. It faces
challenges in optimizing the quality of mathematics learning. In particular, the school
aims to enhance students’ creativity. Preliminary observations showed varied levels
of learning independence, with most students in the moderate category. IQ test
documentation from a professional psychological institution revealed a wide range of
intellectual capacities among students, from below average to high. This situation is
serious to investigate. The variations in learning independence and IQ likely
contribute significantly to students’ mathematical creative thinking skills at the school.

Research Methods

This research used a quantitative method with an ex post facto design, meaning
the variables had already happened and were not changed by the researcher. The goal
was to see how learning independence (X;) and IQ (X;) affect the mathematical creative
thinking skills (Y) of seventh-grade students at SMPN 5 Purworejo. The study took
place during the first semester of the 2024/2025 school year for three months. It
included all seventh-grade students, with a sample of 32 chosen based on available IQ
test results from a professional testing service. The tools used were: (1) an essay test to
measure math creative thinking, based on four points from Torrance (1974) : fluency,
flexibility, elaboration, and originality; (2) a learning independence survey with six
points from Zimmerman (2002) : strategy, initiative, goal-setting, evaluation,
preparation, and learning behavior; and (3) past IQ test records. Data was collected

Riemann: Research of Mathematics and Mathematics Education, December 2025, Vol. 7, No. 3
253 |



The Influence of Learning Independence and Intelligence Quotienton .....

with tests, surveys, and document review. Data analysis included descriptive statistics
for each variable, checks for basic statistical assumptions, and multiple linear
regression with SPSS-25 to study both individual and joint effects of the independent
variables, as well as the strength of their relationships (Naufal et al., 2025).

Results and Discussions

Mathematical creative thinking skills were analyzed using four aspects from
Torrance (1974) : fluency, flexibility, elaboration, and originality. Each was assessed
using set scoring guidelines. Essay test data were analyzed to determine students’
tendencies in these skills. Results showed variation in each aspect, highlighting
students’ ability to generate ideas quickly, view problems from multiple perspectives,
elaborate on details, and find unique solutions. Average scores for each aspect appear
in Figure 1.

Percentage of Each Aspect
B Fluency mFlexibility m Elaboration m Originality

Figure 1. Percentage of Each Aspect of Mathematical Creative Thinking Skills
Source: Results of Analysis of Each Aspect of Mathematical Creative Thinking Skills (2025)

The data show that fluency ranks highest at 36%. Flexibility follows at 27%,
originality at 26%, and elaboration is the lowest at 11%. Junior high students generate
many ideas, try multiple solutions, and offer original answers. However, they struggle
to develop ideas in detail, structure them, and present them comprehensively. This
imbalance indicates that their mathematical creative thinking favors producing ideas
over thoroughly explaining and refining solutions.

Learning habits and teaching practices contribute to low elaboration. Junior high
mathematics often emphasizes getting the correct answer, not offering detailed
reasoning. Students rarely explain their reasoning or practice written mathematical
communication. As a result, they struggle to expand and clarify ideas. Students
usually stop after finding a correct solution, without elaborating further. Teachers
need to adopt strategies that emphasize reflective thinking, detailed explanation, and
systematic reasoning to improve elaboration skills.

We used a questionnaire to measure learning independence across six main
aspects: learning strategies, initiative, goals, evaluation, preparation, and learning
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behavior. We analyzed the data to identify how students engage in independent
learning. Results varied by aspect. These findings show how students develop
responsibility, manage time, seek resources, and assess their own academic progress.
Table 1 presents the mean scores for each aspect.

Table 1. Percentage of Each Aspect of Learning Independence

Aspect Total Score Mean Percentage
Learning strategies 488 81,33 16,6%
Learning initiatives 525 75 15,3%
Learning objectives 539 77 15,7%
Learning evaluation 155 77,50 15,8%
Learning preparation 95 95 19,4%

Behavior (self-confidence,
s . 590 84,29 17,2%
responsibility, problem-solving)

Source: Results of Analysis of Learning Independence Aspects (2025)

The table data reveals that learning preparation stands out, achieving the highest
mean score (95) and a strong 19.4% contribution. This shows students are reliably
proactive in readying their tools before activities. However, learning initiative lags,
posting the lowest mean (75) and just 15.3%, signaling that students hesitate to seek
resources or ask unprompted questions. The remaining aspects —learning strategies,
goals, evaluation, and behavior —cluster in the medium range, with means from 77 to
84.29. Altogether, the total mean of 490.12 places learning independence in the
medium-to-high range, but initiative clearly needs extra focus. These findings serve as
a basis for further analysis using additional data sources.

In addition to test and questionnaire data, this study also utilized documentation
of IQ test results previously conducted by a professional psychological institution.
Building on the earlier analysis, these data are considered important as they provide
an overview of students’ cognitive capacity, which is assumed to play a role in the
process of mathematical creative thinking. The distribution of students’” IQ categories
is presented in Table 2.

Table 2. Percentage of Students’ IQ) Categories

IQ Categories Total of Students Percentage
Above Average/Smart 4 12,5%
Below Average/Average 28 87,5%

Source: IQ Test Documentation (2024)

The data in the table above show that most students (87.5%) are in the lower-
average/average category. Only 12.5% are in the upper-average/intelligent category.
Most students, therefore, have intelligence in the lower-average to average range, with
a small group in the upper-average/intelligent range. This distribution is important for
the study, as differences in IQ levels may affect students’ mathematical creative
thinking skills.
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Before regression analysis, classical assumption tests were used to check if the
model was feasible. Three tests were conducted: a normality test, a multicollinearity
test, and a heteroscedasticity test. The normality test checked if residuals were
normally distributed. The multicollinearity test detected correlations among
independent variables. The heteroscedasticity test confirmed whether residual
variance was homogeneous (Affandi et al., 2024; Tarso et al., 2025). Table 3 summarizes
the results.

Table 3. Results of Prerequisite Analysis Tests

Test Types Test Results

Description

Normality (Shapiro-Wilk)

Residual data is

Sig. > 0,05 L.
normally distributed
Multicollinearity (Tolerance & VIF) Tolerance > 0,10; VIF <10 No multicollinearity
Heteroscedasticity (Glejser) Sig.> 0,05 No heteroscedasticity

Source: SPSS-25 Data Processing Results (2025)

After we satisfied the prerequisite tests using the results of the classical
assumption tests, we performed multiple linear regression analysis. We carried out the
regression calculations with the assistance of SPSS-25. The analysis generated several
output tables, including the Coefficients table, which provides the multiple linear
regression equation along with the t-values and their significance levels; the ANOVA
table, which presents the F-value and its significance level; and the Model Summary
table, which reports the correlation coefficient (R) and the coefficient of determination
(R?). The following table presents the results of the multiple linear regression analysis
and the t-test.

Table 4. Results of Multiple Linear Regression Analysis and t-Test

Model Unstandardized Standardized
Coefficients Coefficients t Sig.
B Std. Error  Beta
1  (Constant) -56.819 16.961 -3.350 .002
Learning Independence (X1)  .804 .043 978 18.878 .000
IQ (X2) 610 171 185 3.578 .001

a. Dependent Variable: Mathematical Creative Thinking Skills
Source: SPS55-25 Data Processing Results (2025)

Based on the table above, the multiple linear regression equation obtained is Y =
-56.819 + 0.804X; + 0.610X,, indicating that the coefficient of X; (learning independence)
is greater than that of X; (IQ). This suggests that an increase in learning independence
has a stronger influence on mathematical creative thinking skills than IQ. The constant
value of Y (-56.819) means that if both learning independence and IQ are equal to zero,
students” mathematical creative thinking skills would be -56.819. This constant value
is a statistical extrapolation value, and the main focus is on the positive directional
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coefficients (gradients) of X; and X2 The coefficient of learning independence (0.804)
implies that for every 1-point increase in learning independence, while holding IQ
constant, mathematical creative thinking skills increase by 0.804 (80.4%), and vice
versa. Similarly, the IQ coefficient (0.610) indicates that for every 1-point increase in
IQ, while holding learning independence constant, mathematical creative thinking
skills increase by 0.610 (61%), and vice versa.

The results of the partial test (t-test) further reinforce this finding. The variable of
learning independence yielded a significance value of 0.000 (a < 0.05) with a t-value of
18.878 > t-table 2.04523, while the IQ variable yielded a significance value of 0.001 (a <
0.05) with a t-value of 3.578 > t-table 2.04523. Thus, it can be concluded that both
learning independence and IQ have a positive and significant partial effect on
students” mathematical creative thinking skills. Subsequently, an F-test was conducted
to determine the simultaneous effect of learning independence and IQ on
mathematical creative thinking skills, as shown below.

Table 5. Results of the F-Test

ANOVAa
Model Sum of Squares df Mean Square F Sig.
1 Regression 9914.683 2 4957.342 178.200 .000b
Residual 806.752 29 27.819
Total 10721.436 31

a. Dependent Variable: Mathematical Creative Thinking Skills
b. Predictors: (Constant), IQ, Learning Independence
Source: SPS5-25 Data Processing Results (2025)

Based on Table 7, the sign value is 0.000 (ax < 0.05) and the calculated f value is
178.200 > ftable 3.33; thus, it is concluded that the independent variables
simultaneously or jointly influence the dependent variable. The results of the
correlation coefficient and the coefficient of determination can be seen in the following
table.

Table 6. Results of the Correlation Coefficient and the Coefficient of Determination

Model Summary
Model R R Square Adjusted R Square  Std. Error of the Estimate
1 9622 925 920 5.274

a. Predictors: (Constant), IQ, Learning Independence
Source: SPSS-25 Data Processing Results (2025

Based on Table 8, the results of the correlation coefficient with an R value of 0.962
are included in the very high category, so it can be concluded that the independent
variables together have a very strong influence on the dependent variable. In addition,
the results of the determination coefficient are shown by the R Square (R?) value of
0.925 or 92.5%, which means that learning independence and IQ simultaneously
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contribute 92.5% to students' mathematical creative thinking skills, while the
remaining 7.5% is influenced by other variables outside this study.

The findings of this study reveal an uneven distribution across the four aspects
of mathematical creative thinking skills, with fluency emerging as the dominant
aspect, followed by flexibility and originality, while elaboration remains notably low.
This pattern aligns with Torrance's (1974) framework, which emphasizes that creative
thinking does not merely involve generating ideas, but also refining and expanding
them in meaningful ways. The relatively high fluency score indicates that students are
able to produce multiple ideas or responses when faced with mathematical problems.
However, the significantly low elaboration score suggests that students struggle to
develop these ideas into well-structured and detailed solutions. Similar trends have
been reported in previous studies, which found that students often demonstrate
surface-level creativity but lack depth in mathematical reasoning and explanation
(Molita & Masriyah, 2023; Siswanto et al., 2024). This finding underscores a persistent
issue in mathematics education, particularly at the junior high school level, where
students are accustomed to procedural problem-solving rather than reflective and
elaborative thinking.

The notably low elaboration scores are mainly a result of instructional practices
favoring correct answers over reasoning. Teacher-centered instruction and closed-
ended questions restrict students” opportunities for deeper expression, as they are
rewarded for speed rather than explanation. This study identifies a need for explicit
strategies that promote elaboration, such as open-ended tasks and reflective
questioning, to foster mathematical communication and metacognitive reflection.

In terms of learning independence, the results indicate that students generally
fall into the medium-to-high category, with learning preparation as the strongest
aspect and learning initiative as the weakest. This finding is consistent with
Zimmerman's (2002) theory of self-regulated learning, which emphasizes that
independent learners actively plan, monitor, and evaluate their learning processes.
The high score in learning preparation suggests that students are capable of organizing
learning tools and meeting basic academic requirements. However, the low initiative
score indicates that students are still dependent on teacher direction and lack intrinsic
motivation to explore learning resources independently. Previous studies often
reported learning independence as a single construct influencing academic
achievement, without examining its internal dimensions (Maba et al., 2025; Yulia et al.,
2024). By contrast, this study provides a more nuanced understanding of how specific
aspects of learning independence relate to creative thinking outcomes.

The analysis reveals that learning independence influences mathematical
creative thinking skills more than IQ. This challenges traditional assumptions and
highlights that self-regulatory behaviors can drive creativity, even if cognitive ability
is only average. The main takeaway is that learning independence is the stronger
contributor.

Riemann: Research of Mathematics and Mathematics Education, December 2025, Vol. 7, No. 3
| 258



Ervina Setianingrum, Kintoko, Deny Hadi Siswanto

Learning independence and IQ together explain 92.5% of the variance in creative
thinking skills, demonstrating a strong combined impact. By integrating both
cognitive and non-cognitive factors, this study provides a comprehensive explanation
absent in previous single-variable analyses.

The main contribution of this research is its integrated perspective: it analyzes
both learning independence and IQ, revealing that independence is dominant even
when cognitive ability is controlled. This approach provides new empirical evidence
and practical guidance for supporting mathematical creativity, especially regarding
the elaboration skill gap.

Conclusions and Suggestions

Based on the results of this study, it can be concluded that learning independence
and Intelligence Quotient (IQ) significantly influence students' mathematical creative
thinking skills. Learning independence has a more dominant influence than IQ.
Together, both factors contribute 92.5% to mathematical creative thinking skills. This
shows that students with higher learning independence tend to develop better
mathematical creativity, supported by their cognitive capacity. Therefore, it is
recommended that mathematics teachers design learning activities that strengthen
intellectual skills and encourage learning independence. For example, use project-
based assignments, problem-solving activities, and reflective evaluations. Through
these efforts, students can optimally improve both their independence and their

mathematical creative thinking skills.
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