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Abstract 

Finding out how senior high school students' spatial abilities relate to their self-efficacy and 

mathematical creativity is the primary goal of this study. The purpose of this research was to identify 

the factors that affect students' spatial ability, with an emphasis on mathematical creativity and self-

efficacy. The researchers in this study employed a correlational research design and quantitative 

approach. Maranatha Christian High School twelfth graders (n=96) were the subjects of the study, from 

which 37 were selected at random. A spatial ability test, a math creative thinking exam, and a self-

efficacy questionnaire were the instruments used. Two methods that are often used for analyzing data 

are multiple correlation and Pearson product-moment correlation. First, the study found that there is a 

strong positive correlation between self-efficacy and spatial ability (Pearson Product-moment 

correlation = 0.809, > 0.325), and second, there is a strong positive correlation between mathematical 

creativity and spatial ability (Pearson Product-Moment correlation = 0.647, > 0.325). The multiple 

correlation coefficient for self-efficacy and mathematical creativity in relation to spatial ability is 0.809. 

This suggests a strong and favorable link. Future research may further explore variable relationships 

through qualitative analysis and improved, more specific instruments. 
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INTRODUCTION  

Intelligence is one of the factors behind successful learning at school, especially in 

learning math (Triutami et al. 2021). Intelligence is people’s ability to understand and express 

themselves through their ideas (Gumilar and Nandi 2018). Howard Gardner (2006) stated that 

intelligence is an individual's ability to produce a product that has high cultural value, to provide 

effective and efficient solutions to real-world problems, and to find complex problems to solve. 

Multiple intelligences are one type of intelligence that needs to be considered. A person 

contains eight different intelligences, according to Gardner's book. Some of these include a 

critique of the multiple intelligences theory, different types of intelligence (e.g., linguistic, 

spatial, logical-mathematical, bodily-kinesthetic, personal), and the socialisation of 

intelligences through symbols (Gardner 2011). At the same time, spatial intelligence is a crucial 

intelligence for maths education.  

You can't talk about spatial intelligence without also talking about spatial ability. Those 

who are really gifted in spatial intelligence have little trouble mentally constructing three-

dimensional things. (Aksoy and Balbag 2023). Gardner stated that the essence of spatial intelligence 

is the ability to accurately comprehend, transform, and modify visuals, which, in the absence of pertinent 

physical inputs, are subsequently replicated by elements of one's visual experience (Gardner 2011). Linn 

and Petersen in Pavlovičová defined spatial intelligence as the skill to represent, transform, and 

remember symbolic and non-linguistic information. Futhermore, they stated that spatial ability is the 

ability to understand, remember, and communicate a spatial image, which includes three categories, 

namely spatial perception, mental rotation, and spatial visualization (NRC 2006; Pavlovičová, Bočková, 

and Laššová 2022).  

Spatial ability plays a crucial role in life.. (Gagnier, Holochwost, and Fisher 2021). These include 

using spatial representations, navigating with maps, and more. Meanwhile, the correlation between 

spatial and mathematical abilities has long been investigated since the dawn of psychology by mapping 

the "structure of intelligence" (Burte et al. 2020; Young, Levine, and Mix 2018). Spatial intelligence, 

which includes the ability to remember, manipulate, and reason, is overshadowed by the current math 

curriculum, given the extensive evidence that spatial skills correlate with math performance (Gilligan-

Lee, Hawes, and Mix 2022). According to this study, which focuses more on the issue of geometry, 

spatial aptitude, spatial visualization skills, and spatial or visuospatial reasoning are some of the 

elements that are essential for learning geometry (UZUN and ÖZTÜRK 2023).  Research conducted by 

Passadelli etc. (Passadelli, Klonari, and Nikolarea 2022) in Junior High School students from 47 

different public schools in Greece, both male and female students have low spatial perception.  The 

same thing was revealed by Imaniar etc. (Imaniar, Karyanto, and Yusup 2021) through his research in 

Surakarta High School that students' spatial abilities are still so low, especially in the part of visualizing 

3D based on 2D information.  

According to scientists, it is not only cognitive factors that influence the process of learning 

mathematics, but also affective factors, which include students' beliefs, perceptions, and feelings about 

learning mathematics (Espina, Marbán, and Maroto 2024; Negara et al. 2021; Shone, Weldemeskel, and 

Worku 2023b). Many students dislike mathematics due to negative perceptions about math which 

assume that this subject is more difficult than other subjects, thus affects learning outcomes.(Shone, 

Weldemeskel, and Worku 2023a). Mathematical perceptions, attitudes, and success rates are based on 

prior experiences that encompass both emotive and cognitive aspects. One of the affective factors related 

to it is self-efficacy which will be discussed in this topic (Obafemi et al. 2023; Shone et al. 2023b; 

Siregar et al. 2023; Zakariya 2022). Bandura (Bandura 1977) defined self-efficacy as a person's 

perception of how well he or she is capable of performing a particular task in order to achieve a specific 

outcome or goal. It shows that they will try their best the greater the accomplishment or goal they are 

striving for. In mathematics, self-efficacy refers to students' confidence in their ability to solve 

mathematical problems involving a form of skill. (Baiduri and Usmiyatun 2023; Liu, Wu, and Zhao 

2023). Students who have a positive and good perception of mathematics tend to be able to achieve 

better results, compared to students who do not have a good perception. (Quaye and Pomeroy 2022). 
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Likewise with self-efficacy. Students with high self-efficacy tend to put more effort into completing the 

tasks given to them. (Shone et al. 2023b). Bandura revealed that self-efficacy has 3 dimensions, which 

are magnitude or level, strength, and generality. (Bandura 1977). Magnitude related to the difficulty of 

a person adopting a behavior. Strength related to how confident a person is in their ability to perform a 

task. Generality related to the extent to which self-efficacy is positively related.   

In addition to self-efficacy, spatial ability is also closely related to creative thinking, especially 

mathematical creative thinking. This is revealed through research by Aini etc. which shows that students 

with high spatial abilities are able to achieve a high level of creative thinking. (Aini et al. 2020). Firdausy 

et al (2021) stated that one of the causes of low activity in mathematics discussions, especially in 

geometry topic, is due to the lack of students' ability to think creatively. Based on his research, it was 

found that good creative thinking skills can also improve math learning achievement. Creative thinking 

is defined as the activity of using the mind to find and develop new things or ideas to solve a problem 

(Sugiyanto, Masykuri, and Muzzazinah 2018). Fluency, adaptability, and novelty are the three markers 

of mathematical creative thinking based on Silver's Torrance Tests of Creative Thinking (TTCT) 

(Siswono 2011). Fluency is indicated by the number of ideas generated on a question. Flexibility is 

indicated by changes in the approach taken in determining a response. Novelty refers to the novelty or 

originality of ideas put forward in response to a given question. 

Previous studies have highlighted the importance of self-efficacy in supporting successful 

mathematics learning as well as mathematical creative thinking skills in promoting mathematical 

problem solving. On the other hand, spatial ability has been linked to success in mathematics, 

particularly in the third dimension. However, studies that integrate these three aspects are still limited. 

Most of the previous studies focused more on the relationship of self-efficacy to mathematics outcomes 

in general or on creative thinking skills in the context of problem solving without considering spatial 

aspects. In addition, so far no research has been found that explicitly examines the correlation between 

self-efficacy and mathematical creative thinking ability to spatial ability, especially for students at the 

high school level. In fact, understanding the relationship between these three variables is very important 

later to design learning strategies that can encourage spatial abilities through approaches that touch on 

the psychological and pedagogical aspects of students. Therefore, this research tries to provide a new 

perspective on how self-efficacy and mathematical creative thinking ability correlate with students' 

spatial ability together in the third dimension material. 

 

METHOD  

The research methodology in this study was quantitative and based on correlations. The 

researchers set out to determine if there was a connection between high school students' spatial ability, 

self-efficacy, and mathematical creativity. In Pontianak, at Maranatha Christian High School, the study 

was carried out. The sample size for the research was 96 students. Purposive sampling was employed in 

this study to select a sample that met specific criteria relevant to the research objectives. The criteria 

included students who had already received mathematics instruction related to spatial ability, and were 

considered to possess a measurable level of self-efficacy and mathematical creative thinking. The 

researcher selected class XII IIS 2 as the sample because it met the criteria based on preliminary 

information provided by the mathematics teacher, including learning progress, class participation, and 

assessment results. Although other classes such as XII IIS 1 or XII MIA were included in the population, 

XII IIS 2 was selected because it showed more consistent characteristics in line with the research 

variables, so that the sample could provide more accurate and focused data. Multiple correlation and 

Pearson Product Moment correlation were used to analyze the data. 

 

Methods  

Research Instrument 

This study used data collection techniques in the form of self-efficacy questionnaire, 

mathematical creative thinking test, and spatial ability test. Each student will fill out a self-efficacy 

questionnaire to find out the student's level of self-efficacy in learning mathematics. In addition, they 

are also given several problems related to the third dimension to determine their mathematical creative 

thinking ability and spatial ability in working on these problems. After filling out the questionnaire and 
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working on the questions, their results will be analyzed using Pearson Product Moment correlation and 

multiple correlation to determine the correlation between the three variables tested. 

The self-efficacy questionnaire consists of 12 statements prepared based on 3 indicators derived 

from the dimensions of self-efficacy with 6 positive statements and 6 negative statements shown in table 

1. The measurement scale used in the questionnaire is a Likert scale with 5 alternative answers.  

 

Table 1. Indicators of Self-Efficacy 
Indicator Positive Statements Negative Statement 

1. Confidence in ability to complete 

multiple tasks of varying 

difficulty 

2. Confidence in solving math 

problems based on material 

learned during the learning 

process. 

3. Convinced of every learning 

process that was gone through 

1,2 

 

 

5,6 

 

 

 

9,10 

3,4 

 

 

7,8 

 

 

 

11,12 

 

The Mathematical Creativity Test consists of 3 descriptive questions. The questions are arranged 

according to the indicators shown in Table 2. 

 

 

Table 2. Indicators of Mathematical Creative Thinking 
Indicators Questions Indicator Questions Number 

1. Fluency. 

 

 

2. Flexibility 

 

 

 

3. Novelty 

 

Students can give several alternative 

answers to a beam rib size problem.  

 

Students can determine the area of a cube in 

a variety of ways that can demonstrates 

flexibility in thinking. 

 

Students can create a space known only by 

its volume. 

1 

 

 

 

2 

 

 

 

3 

 

The spatial ability test consists of 5 descriptive questions. The questions are arranged according 

to the indicators derived from the Linn and Petersen categories shown in Table 3. 

 

Table 3. Indicators of Spatial Ability 
Indicators Questions Indicator Questions Number 

1. State the position between 3-

dimensional building elements. 

 

 

 

2. Identify and classify geometric 

figures. 

 

 

3. Visualize the position or shape of 

an object in geometry based on a 

certain point of view. 

 

 

4. Construct and represent geometic 

models based on flat plane 

images in a spatial context. 

Students can state the position of 

an element against other elements 

in 3-dimensional space building 

problems 

 

Students can classify which is the 

right cube net and identify pairs of 

parallel sides in the cube net. 

 

Students can visualize the cube's 

new position when rotated 180 

degrees and draw it. 

 

 

Students can construct a cube 

based on a die-edged net and 

1 

 

 

 

 

2 

 

 

 

3 

 

 

 

 

4 
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5. Investigate a geometry object. 

represent the side faces with the 

specified base appropriately. 

 

Students can draw a figure based 

on the given information and 

investigate the number of figures 

in forming another figure.  

 

 

 

5 

 

Validity and reliability test  

The validity test results for the self-efficacy questionnaire show 10 out of 12 statements are valid, 

for the creative thinking test 3 out of 3 items are valid, while for the spatial ability test 5 out of 5 items 

are valid. For invalid statements in the self-efficacy questionnaire, the statements in the sentence were 

revised. According to the Mathematical Creative Thinking test's difficulty level, one question is 

classified as easy, while two more are classified as medium. On the other hand, the spatial ability test 

indicates that two questions are in the medium group and three questions are in the easy category. 

 

Reliability test using Cronbach's Alpha technique. If an instrument's Cronbach's alpha value is 

more than 0.6, it is regarded as dependable. The reliability test result for the self-efficacy questionnaire 

is 0.691, for the mathematical creative thinking test is 0.628, while for the spatial ability test is 0.723. 

Since both instruments have a reliability value greater than 0.6, the instruments are considered reliable. 

 

Pre-requisite test  

We do tests for normalcy, linearity, and multicollinearity as prerequisites. This analysis was 

carried out using the IBM SPSS Statistics 29 program. Examining the Tests of normality table is what 

the normalcy evaluation does. A normal distribution is assumed for a dataset when the significance value 

(Sig.) is greater than 0.05 (α = 0.05). Data does not follow a normal distribution if the significance value 

(Sig.) is less than 0.05 (α = 0.05). The table labelled "Deviation from Linearity" is what the linearity test 

looks at. The relationship between the two variables is considered linear if the significance value (Sig.) 

is greater than 0.05 (α = 0.05).. Conversely, if the value (Sig.) < 0.05 (α = 0.05)., the two variables are 

not linear. The multicollinearity test looks at the Collinearity Statistics table. If the VIF value > 10, it is 

said that the variable has symptoms of multicollinearity. Conversely, if the VIF value < 10, it is said that 

the variable does not have symptoms of multicollinearity.  

 

Meanwhile, the hypothesis test used is the Pearson Product Moment Correlation and Multiple 

Correlation tests. If the value of Pearson Product Moment Correlation (Sig.) <0.05, Ho is rejected. It 

means, there is a significant correlation between self-efficacy and spatial thinking or mathematical 

creative thinking and spatial thinking. If r count > r table, then Ho is rejected, which means there is a 

significant correlation between self efficacy and mathematical creative thinking to spatial thinking. 

 

RESULTS 

Descriptive analysis 

The acquisition of self-efficacy questionnaire scores is mostly in the moderate category, namely 

59.5%. This is supported by the average score of 35.72. From this average, it can be seen that the 

students' self-efficacy is in the moderate category. The acquisition of mathematical creative thinking 

test scores is mostly in the moderate category, which is 58.55%. This is supported by the average score  

of 7.02. From this average, it can be seen that students' creative thinking is in the moderate category. 

Meanwhile, the acquisition of spatial ability scores was mostly in the good category, which amounted 

to 64.32%. This is supported by the average score of 12.86. From this average, it can be shown that 

students' spatial abilities are in the good category. 

  

Pre-requisite test  

A significant value of 0.331 (0.331 > 0.05) was returned by the normalcy test of the self-efficacy 

measure. A significant value of 0.065 (0.065 > 0.05) was returned by the normalcy test of the 
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mathematical creative thinking variable. The result of the significance value for the normality test of the 

spatial ability variable is 0.060 (0.060 > 0.05), so that the data can be declared have a normal distribution.  

 

The significance value for the linearity test between self-efficacy (X1) and spatial ability (Y) is 

0.138 (0.138 > 0.05), indicating a linear relationship between the two variables. Similarly, the 

significance value for the linearity test between mathematical creative thinking (X2) and spatial ability 

(Y) is 0.128 (0.128 > 0.05), which also confirms a linear relationship between these variables. 

 

The results of the VIF value for the multicollinearity test between self-efficacy (X1), 

mathematical creative thinking (X2), and spatial ability (Y) amounted to 2,814 (2,814 < 10) so it can be 

stated that there are no symptoms of multicollinearity in the three variables. 

 

 

Hypothesis test 

From the results of the prerequisite analysis test, both variables have met the criteria and 

conditions established for the conduct of hypothesis test. This hypothesis test is used to test whether 

there is a relationship between self-efficacy and mathematical creative thinking with students' spatial 

abilities. Hypothesis testing was conducted using Pearson Product Moment Correlation and Multiple 

Correlation. 

 

Table 4. Hypothesis Test 1 

 

Correlations 

 Self-efficacy Spacial Ability 

Self-efficacy Pearson 

Correlation 

1 .809** 

Sig. (2-tailed)  <,001 

N 37 37 

Spacial Ability  Pearson 

Correlation 

.809** 1 

Sig. (2-tailed) <,001  

N 37 37 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Table 4 shows that self-efficacy and spatial competence are correlated. According to the results 

of the preceding table of correlation tests, the p-value for the association between self-efficacy and 

spatial ability is less than 0.01—well below the generally accepted cutoff. It is very unlikely that the 

observed link is due to chance alone, since this indicates a statistically significant correlation.  

Confidence in one's abilities and proficiency with spatial relationships are significantly correlated. Since 

the p-value is less than 0.05, we may reject the null hypothesis (H₀) that there is no relevant relationship 

between self-efficacy and spatial ability. That there is a strong correlation between the two variables is 

supported by this, which is an alternative hypothesis (H₁).  

The results point to a strong positive relationship between self-efficacy and spatial ability, with a 

Pearson correlation value of r = 0.809. Students' spatial proficiency improves in tandem with their levels 

of self-efficacy. With 37 participants in the dataset, the crucial value (r table) used in the test is 0.325.. 

Because the calculated correlation coefficient is greater than the r table (0.809 > 0.325), this result is not 

only statistically significant but also shows strong practical significance. 

To illustrate the correlation between self-efficacy and spatial ability, a comparison of self-efficacy 

scores with spatial ability is shown in the following histogram. 
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Picture 1. The Correlation between Self-Efficacy and Spatial Ability 

 
 

The results of this study indicate that self-efficacy plays an important role in students' spatial reasoning 

abilities, especially in learning mathematical concepts such as three-dimensional geometry. Therefore, 

increasing students' self-efficacy can be an effective approach to improving their spatial abilities in 

mathematics. 

Table 5. Hypothesis Test 2 

 

Correlations 

 

Mathematical 

Creative 

Thinking Spatial Ability 

Mathematical Creative 

Thinking 

Pearson 

Correlation 

1 .647** 

Sig. (2-tailed)  <,001 

N 37 37 

Spatial Ability  Pearson 

Correlation 

.647** 1 

Sig. (2-tailed) <,001  

N 37 37 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Table 5 shows the relationship between spatial ability and mathematical creativity. A p-value of 

less than 0.01 (below the significance level of 0.05), indicates a relationship between the two variables, 

as seen in the correlation test results table. Therefore, we can confidently say that the relationship exists, 

meaning that there is a meaningful relationship between students' ability to think creatively in 

mathematics and their spatial ability. 

Since the significance value is less than 0.05, the null hypothesis (H₀), which states that there is 

no significant correlation between mathematical creative thinking and spatial abilities, is rejected. This 

leads to the acceptance of the alternative hypothesis (H₁) that there is indeed a significant correlation 

between the two variables. 

From these results, it was also found that the Pearson correlation coefficient was r = 0.647, 

indicating a strong and positive correlation. This means that students who demonstrate higher levels of 

creative thinking in mathematics also tend to demonstrate higher levels of spatial ability. The critical 

value of r (table r) for a sample size of N = 37 is 0.325. Since the calculated r > table r (0.647 > 0.325), 

this correlation is not only statistically significant but also strong. 

To illustrate the correlation between mathematical creative thinking and spatial ability, a 

comparison between mathematical creative thinking scores and spatial ability can be seen in the 

following histogram. 
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Figure 2. The Correlation between Mathematical Creative Thinking and Spatial Ability 

 
 

The results of this study indicate that mathematical creative thinking skills are closely related to spatial 

abilities, which play an important role in understanding and solving complex mathematical problems, 

especially those involving spatial reasoning, such as geometry and three-dimensional object 

visualization. 

Table 6. Hypothesis Test 3 

 

Model Summary 

Mod

el 
R 

R 

Square 

Adjus 

ted R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R Square 

Change 
F Change df1 df2 

Sig. F 

Change 

1 .809a .654 .634 2.145 .654 32.158 2 34 <,001 

a. Predictors: (Constant), Mathematical Creative Thinking, Self-efficacy 

Table 6 shows the correlation between self-efficacy, mathematical creative thinking, and spatial 

ability. From the correlation test table, it can be seen that the significance value (p-value) for the model 

is less than 0.01, which is well below the conventional threshold of 0.05. Since the significance values 

for the three variables are below 0.05 (p < 0.05), the null hypothesis (H₀), which assumes that there is 

no significant relationship between the variables, is rejected. This indicates that there is a strong and 

statistically significant relationship between self-confidence, mathematical creative thinking, and spatial 

ability. 

With an R value of 0.809, we can conclude that there is a strong and positive relationship between 

spatial ability (dependent variable) and the independent variables of self-confidence and mathematical 

creativity. This means that when students have high self-confidence and strong mathematical creativity, 

they are more likely to demonstrate higher spatial ability. 

In addition, the coefficient of determination (R²) is 0.654, meaning that approximately 65.4% of 

the variance in spatial ability can be collectively explained by self-confidence and mathematical 

creativity. This shows that the contribution of the two independent variables to spatial ability is not only 

statistically significant but also practically meaningful. 

In conclusion, the results of this study support the idea that students' belief in their abilities (self-

efficacy) and their ability to think creatively in mathematics play an important role in shaping their 

spatial reasoning abilities. Educational efforts to strengthen these two aspects can result in significant 
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improvements in students' overall spatial abilities, especially in mathematical contexts such as geometry 

or three-dimensional visualization. 

DISCUSSION  

The correlation between self-efficacy and spatial ability 

In a number of studies, it has been found that self-efficacy plays an important role in positively 

impacting effort, perseverance, motivation, and individual performance. Directly, self-efficacy has an 

influence on increasing individual perseverance. Indirectly, self-efficacy provides motivation to learn, 

which in turn increases competence. (Street, Malmberg, and Schukajlow 2024). The relationship 

between self-confidence and academic achievement is particularly prominent in the context of 

mathematics, a subject that many students consider intellectually complex and emotionally exhausting. 

High levels of self-confidence are consistently identified as a strong predictor of student motivation for 

success in mathematical problem solving, influencing not only their persistence and use of strategies but 

also their willingness to engage in challenging tasks and overcome anxiety related to learning 

mathematics. (Holenstein, Bruckmaier, and Grob 2021).When it comes to spatial ability, those with high 

self-efficacy are believed to be able to generate higher confidence in their ability to obtain good results. 

In contrast, low self-efficacy is associated with fear of failure. For students who have experienced failure 

in math, they will certainly feel that they will not be able to produce better results in math. This is what 

causes the difference between the spatial mathematics ability of students with high and low self-efficacy. 

Prior to performing the correlation test, the normality and linearity tests were performed as part 

of the study. The precondition test results demonstrated that the data on self-efficacy and spatial ability 

were linear and regularly distributed. Pearson Product Moment Correlation was then used to perform 

the correlation test. A significance value of less than 0.01 and a Pearson coefficient value of 0.809 were 

derived from the hypothesis testing findings. Based on the pearson coefficient value (r count 0.809> r 

table 0.325) and the significance value (0.01 <0.05), it can be said that there is a strong correlation 

between students' spatial abilities and self-efficacy in class XII IIS-2 Maranatha Christian High School.  

As shown in the Figure 1 in the result section, it can be seen that the distribution of the scatterplot 

points leads to the upper right and is on the same line. This shows that self-efficacy and spatial ability 

have a positive correlation, which means that the higher the self-efficacy of the students, the higher the 

level of spatial ability of the students. This is in line with the research of Liu etc. and Negara etc.. (Liu 

et al. 2023; Negara et al. 2021) which states that there is a positive correlation between self-efficacy and 

students' math scores. The higher students' confidence in their learning process, the higher their math 

scores.  

The correlation between mathematical creative thinking and spatial ability 

Problem-solving skills are at the core of mathematics education at the elementary school level. 

When students engage in solving mathematical problems, creative thinking allows them to make 

connections between different components of the problem and explore various solution paths. Therefore, 

fostering creativity is essential in teaching mathematics to young students. (DeVink et al. 2022). Spatial 

abilities allow individuals to mentally visualize, structure, interpret, and reason about spatial 

relationships in both real-world and imagined environments. These cognitive skills are frequently used 

in daily activities, such as putting together furniture or finding one’s way from place to place (Atit et al. 

2022) Mathematical creativity and spatial abilities play an important role in developing a student's 

mathematical understanding. Creative thinking helps students explore various strategies and make 

meaningful connections in solving mathematical problems, while spatial abilities improve their ability 

to visualize and argue about the relationships between objects and space. Together, these cognitive 

abilities contribute to a more holistic approach to mathematics learning, enabling young students not 

only to solve problems effectively but also to apply mathematical thinking in real-life contexts. 

Prior to the correlation test, the normality and linearity tests were performed as part of the analysis 

process. The prerequisite test results demonstrated that the data on mathematical creativity and spatial 

aptitude were linear and regularly distributed. Pearson Product Moment Correlation was then used to 

perform the correlation test. A significance value of less than 0.01 and a Pearson coefficient value of 

0.647 were derived from the hypothesis testing findings. Based on the significance value (0.01 <0.05) 

and the pearson coefficient value (r count 0.647> r table 0.325), it can be said that students in class XII 
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IIS-2 Maranatha Christian High School have a strong correlation between their spatial abilities and 

mathematical creative thinking.  

As shown in the Figure 2 in the result section, it can be seen that the distribution of the scatterplot 

points leads to the upper right and is on the same line. This shows that creative mathematical thinking 

and spatial ability have a positive correlation, which means that the higher the level of students' creative 

mathematical thinking, the higher the level of students' spatial ability. This is in line with Sbaih's 

research (Sbaih 2023) which was conducted among mathematics students at one of the universities. The 

study found a positive correlation between the level of mathematical creative thinking and mathematics 

achievement where the level of mathematical creative thinking increases along with academic 

development. 

 

The correlation between self-efficacy and mathematical creative thinking to spatial ability 

Understanding the correlation between self-confidence, mathematical creative thinking, and 

spatial abilities is crucial in developing mathematics education, especially in improving higher-order 

thinking skills among students. Research shows that self-confidence significantly affects students' 

motivation, perseverance, and creative performance in mathematical problem solving. (Street et al. 

2024). The study conducted by Yang, Maeda, and Gentry (2024) Stating that confidence in mathematics 

plays an important role in influencing students' mathematical achievement. Students must have good 

motivation and confidence in order to encourage achievement in education, especially in mathematics. 

In addition, mathematical creative thinking has been recognized as an important element in 

improving students' adaptability and originality in facing complex mathematical tasks, with those who 

have strong creative self-confidence often producing more innovative solutions. (Meier et al. 2024). At 

the same time, spatial ability serves as a foundational skill in supporting mathematical reasoning and 

mental visualization, particularly in tasks involving geometric and spatial structures (Lowrie et al., 

2020). Moreover, the concept of spatial self-efficacy—students’ belief in their spatial skills—further 

integrates motivational and cognitive domains, indicating that confidence in one's spatial reasoning can 

directly affect spatial performance and, by extension, mathematical outcomes (Arıkan and Çetin 2024). 

Students' understanding of the characteristics of spatial shapes is still weak, as students are limited to 

relying on their imagination. This could be due to the fact that the teaching received by students has not 

yet reached a higher level (Yanuarto and Iqbal 2022).  

Prior to the correlation test, the normality and multicollinearity tests were performed as part of 

the analysis process. The precondition test results demonstrated that the data on self-efficacy, 

mathematical creativity, and spatial ability were normally distributed and free of multicollinearity 

symptoms. Multiple correlations were then used to perform the correlation test. A multiple correlation 

value of 0.809 and a significance value of less than 0.01 were derived from the hypothesis testing results. 

When viewed from the significance value (0.01 <0.05) and the value of R = 0.809, it can be concluded 

that there is a significant correlation between self-efficacy and mathematical creative thinking to the 

spatial abilities of students in class XII IIS-2 Maranatha Christian High School which falls into a very 

strong category. 

 

CONCLUSION  

The conclusions of this study are (1) there is a positive and significant correlation between self-

efficacy and spatial ability with a Pearson Product Moment correlation value of 0.809> 0.325, (2) there 

is a positive and significant correlation between mathematical creative thinking and spatial ability with 

a Pearson Product Moment correlation value of 0.647> 0.325, (3) there is a positive and significant 

correlation between self-efficacy and mathematical creative thinking to spatial ability with a multiple 

correlation value of 0.809. This research can be a reference material for future research with similar 

topics. The practical benefits are expected that this research can be useful for the learning process of 

mathematics, which focuses not only on cognitive learning, but also on affective development. In 

addition, teachers as instructors also need to create more interesting learning to develop students' 

creative thinking in solving things around mathematical problems. In future research, it can be developed 

again to conduct a more in-depth qualitative analysis in order to explore more deeply the relationship 

between each existing variable, as well as refining the instruments used to be more specific. 
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