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Abstract 

This study aims to analyse the creative thinking abilities of eighth-grade junior high school students in solving 

mathematical problems related to quadrilaterals. The study employed a qualitative exploratory descriptive design 

with purposive sampling, involving two students with high mathematical ability. The test instruments were 

validated by mathematics education experts to ensure content validity and alignment with creative thinking 

indicators. Data were collected through problem-solving tests, in-depth interviews, and field notes, and were 

analysed using the Miles and Huberman model, which consists of data reduction, data display, and conclusion 

drawing. The results showed that both students met all indicators of creative thinking—fluency, flexibility, 

originality, and elaboration—by generating multiple alternative solutions, using varied strategies, and presenting 

unique and detailed answers. These findings indicate strong creative thinking skills in solving non-routine 

mathematical problems and suggest that future research should involve a larger and more diverse sample, explore 

different mathematical topics or educational levels, and employ experimental approaches to further examine 

strategies for enhancing students’ creative thinking skills. 
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Introduction  

Creative thinking is a key competence in mathematics education emphasized in both 

international and national frameworks. International assessments such as PISA reveal students’ 

difficulties in solving non-routine problems that require creative thinking, while the NCTM 

highlights the importance of fostering problem solving, reasoning, and creativity in 

mathematics instruction. In Indonesia, the national curriculum and Permendiknas No. 23 of 

2006 stress the development of higher-order thinking skills, including creative thinking, 

through mathematics learning. Therefore, developing students’ creative thinking skills is a 

fundamental objective of school mathematics education. 

Mathematics is one of the basic disciplines that plays an important role in developing 

logical, systematic, critical, and creative thinking skills (Sulistyowati et al., 2019). 

Mathematics learning is not only oriented towards the final result in the form of correct 

answers, but also towards the thinking process that occurs during problem solving 
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(Miftakhudin et al., 2019) . Therefore, mathematics is taught at all levels of education, from 

elementary school to university, as a means of developing higher order thinking skills 

(Purwoko, Purwaningsih, et al., 2023; Tanujaya et al., 2017). This is in line with the mandate 

of Permendiknas No. 23 of 2006 concerning Graduate Competency Standards, which states 

that after studying mathematics in junior high school, students are expected to be able to 

demonstrate logical, critical, creative, and innovative thinking skills, learn independently 

according to their potential, and be able to analyze and solve problems in everyday life 

(Kemendikbud, 2017) . Thus, one of the main objectives of mathematics learning in school is 

to develop students' creative thinking skills. 

Creative thinking skills are not merely complementary to mathematics learning but 

constitute the core of mathematical thinking processes (Schindler & J, 2020). Through creative 

thinking, students are able to generate new ideas, apply various solution strategies, and view 

problems from multiple perspectives  (Sujarwo & Yunianta, 2018). Creative thinking is defined 

as the ability to produce multiple alternative solutions based on given information and to 

develop novel and meaningful ideas to solve problems (Abramovich & Freiman, 2023; Hursen, 

2021). However, several studies and large-scale assessments indicate that students’ creative 

thinking skills remain relatively weak. Results from PISA and the Indonesian Minimum 

Competency Assessment (AKM) reveal that many students experience difficulties in solving 

non-routine and open-ended mathematical problems that require originality and flexibility. 

Previous research also shows that students tend to rely on routine procedures and struggle to 

generate diverse or innovative solutions. These findings highlight the need for deeper 

investigation into students’ creative thinking abilities and instructional practices that can 

effectively foster creativity in mathematics learning. 

In the context of mathematics learning, there are four indicators of creative thinking, 

namely: (1) fluency, the ability to generate many ideas or alternative solutions; (2) flexibility, 

the ability to see problems from various perspectives; (3) originality, the ability to generate 

unique and unusual ideas; and (4) elaboration, the ability to describe and enrich ideas in detail 

(Puspitasari et al., 2018) . 

However, in classroom learning practices, students' creative thinking skills tend to be 

underdeveloped. Students are often directed to solve math problems in one way that is 

considered the most correct, generally in accordance with the solution examples provided by 

the teacher (Mwei, 2017; Tyas & Pangesti, 2018). This situation causes the learning process to 

become mechanistic and less cognitively challenging (Gilmore et al., 2025; Koskinen & 

Pitkäniemi, 2022). Many students are accustomed to imitating the steps provided by the teacher 

without trying to find other alternatives. As a result, students do not have sufficient experience 

in exploring various possible solutions and are not trained to think creatively. 

In fact, creative thinking skills are very important when students are faced with non-routine 

problems. Problem solving in mathematics learning is a series of complex thinking processes 

to find solutions to problems that cannot be solved directly with routine procedures (Han et al., 

2017). Non-routine problems require students to use new strategies, make connections between 

concepts, and think reflectively and flexibly. Non-routine problems are problems that cannot 

be solved using methods that have been learned or by following existing examples (Nguyen et 

al., 2020; Ozan Gavaz et al., 2021). On the other hand, non-routine mathematics encourages 
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students to develop creative thinking strategies because there are no explicit steps available for 

solving them (Purwoko, Kusumaningrum, et al., 2023) . 

In this study, quadrilaterals were deliberately selected as the research context because this 

topic possesses strong potential to elicit students’ creative thinking processes. Conceptually, 

quadrilaterals involve multiple interrelated properties, such as side lengths, angle relationships, 

symmetry, and area formulas, which allow problems to be approached through various 

strategies and representations. From a pedagogical perspective, quadrilaterals are commonly 

introduced at the junior high school level and are suitable for constructing non-routine 

problems that require students to explore, compare, and generalise mathematical ideas rather 

than merely apply memorised procedures. Furthermore, quadrilateral issues can be designed to 

encourage flexibility and originality by allowing multiple solution paths, such as using 

algebraic reasoning, geometric visualisation, decomposition, or transformation. Therefore, 

quadrilaterals provide an appropriate and meaningful context for examining how students with 

high mathematical ability employ creative thinking skills when solving non-routine 

mathematical problems. 

In daily learning, teachers often emphasize routine exercises to achieve curriculum and 

exam results. This condition means that students are given fewer opportunities to experiment 

with new ideas or use alternative approaches to solve problems. As a result, students' creative 

potential is not developed optimally. On the other hand, the development of the national 

curriculum that emphasizes Higher-Order Thinking Skills (HOTS), such as in the National 

Curriculum, requires teachers to facilitate students to be able to think creatively, reflectively, 

and critically in solving problems. 

Various studies have emphasized the importance of creative thinking skills in mathematics 

learning and have shown that students’ levels of creative thinking vary according to their 

mathematical abilities. Research indicates that students with higher mathematical ability tend 

to demonstrate greater fluency, flexibility, and originality in problem solving, as they are able 

to generate more ideas and apply diverse strategies compared to students with moderate or low 

abilities  (Purwoko et al., 2019; Schindler & J, 2020). In contrast, students with lower 

mathematical ability often rely on routine procedures and exhibit limited creative responses 

when faced with non-routine problems. This suggests a close relationship between students’ 

initial mathematical ability and their creative thinking performance. Although previous studies 

have examined creative thinking across different ability levels, most research has focused on 

identifying creative thinking levels or comparing students with moderate and low abilities. 

Studies that specifically explore the creative thinking processes of students with high 

mathematical ability, particularly in solving non-routine geometry problems, remain limited.  

This gap indicates the need for in-depth qualitative investigations to better understand how 

high-ability students employ creative thinking in mathematical problem solving. Therefore, 

this study aims to analyze the creative thinking abilities of eighth-grade junior high school 

students with high mathematical ability in solving quadrilateral problems. The findings are 

expected to provide insights into students’ creative thinking processes and serve as a reference 

for teachers in designing learning experiences that challenge and develop students’ creative 

potential. 
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Methods  

This study uses a qualitative approach with a phenomenological research type. This 

approach was chosen because it aims to understand and describe in depth the students' creative 

thinking experiences in the context of solving mathematical problems. The phenomenological 

approach allows researchers to explore the meanings and processes experienced by students 

when they interact with non-routine mathematical problems, rather than simply assessing the 

final results or answers obtained (Zulfi Hafidhoh et al., 2023) . Thus, this study focuses on a 

deep understanding of the phenomenon of creative thinking as experienced by the research 

subjects. 

Research Location and Subjects 

The research was conducted at a junior high school in Purworejo Regency, Central Java, 

from March to April 2024. The location was selected purposively because the school had 

representative academic characteristics and teachers who were open to research activities. The 

research subjects were determined using purposive sampling, which is the selection of subjects 

based on certain considerations relevant to the research objectives (Kurniawati et al., 2023; 

Sinaga et al., 2022). The main consideration in selecting subjects was the students' high 

mathematical ability. Mathematical ability classification was determined based on the results 

of a mathematics test analyzed using a standard deviation formula to group students into high, 

medium, and low categories. Two students with high mathematical ability were selected as the 

main subjects of the study. The selection of these two subjects was intended to obtain in-depth 

and detailed data on the characteristics of creative thinking in high-ability students in the 

context of mathematical problem solving. The selection of two subjects is methodologically 

justified in phenomenological research, as the primary goal is to obtain rich, detailed, and 

nuanced descriptions of the phenomenon under investigation rather than to achieve statistical 

generalization. 

Instruments and Data Collection Techniques 

Research data were collected using three main techniques: written tests, in-depth 

interviews, and field notes. The written test consisted of two open-ended, non-routine 

contextual problems related to quadrilaterals, designed to elicit students’ creative thinking. The 

test items were developed based on four indicators of creative thinking fluency, flexibility, 

originality, and elaboration and were validated by two experts in mathematics education to 

ensure content validity, clarity, and alignment with the research objectives. Revisions were 

made according to the experts’ feedback before the test was administered. Each item allowed 

students to provide multiple solution strategies and explanations, enabling an in-depth analysis 

of their creative thinking processes. 

In depth interviews were conducted after the written test to explore students’ reasoning, 

decision-making processes, and strategies for solving the problems. The interviews were semi-

structured, guided by an interview protocol developed from the creative thinking indicators, 

and included probing questions to clarify students’ written responses and uncover underlying 

thought processes. Each interview lasted approximately 30–45 minutes and was audio-
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recorded for transcription and analysis. Field notes were used to document students’ nonverbal 

behaviours, expressions, and contextual situations during the test and interview sessions, 

providing additional insights and supporting data triangulation. 

Data Analysis Techniques 

Data analysis was carried out continuously from the beginning of data collection to the 

final stage of the research, referring to the Miles and Huberman analysis model (Nafaridah et 

al., 2023; Purwoko et al., 2020) which includes three main stages, namely 1) Data reduction, 

which is the process of selecting, focusing attention, simplifying, and transforming raw data 

from test results, interviews, and field notes into a more organized form. At this stage, 

researchers select data relevant to indicators of students' creative thinking. 2) Data display, 

which is the process of organizing data into narratives, matrices, or charts to facilitate 

understanding and interpretation. Data presentation is carried out in the form of a detailed 

description of the students' thinking process when solving mathematical problems. 3) 

Conclusion drawing/verification, which is the process of interpreting the meaning of data and 

drawing conclusions supported by strong evidence from field data. The conclusions obtained 

are then verified repeatedly to ensure their validity and consistency. 

Data Validity Test 

To ensure the credibility of the research results, technical triangulation was carried out by 

comparing the data obtained from the test results, interviews, and field notes. In addition, the 

researcher also conducted member checking by asking the subjects to review the researcher's 

interpretation of their answers and explanations. This step was taken to ensure that the meaning 

captured by the researcher was in accordance with the actual experiences intended by the 

students. 

Research Procedure 

The research was conducted in three main stages, namely: 1) The preparation stage, which 

included the preparation of research instruments, content validation by experts, and 

coordination with the school and mathematics teachers. 2) The implementation stage, which 

included the implementation of mathematics problem-solving tests, in-depth interviews with 

selected subjects, and field observation notes. 3) The analysis and reporting stage, in which the 

data obtained was analyzed in depth and compiled into a research report describing the creative 

thinking abilities of students with high mathematical abilities in solving mathematical 

problems. 

Results  

Based on the results of data collection and analysis during the study, an in-depth picture 

was obtained of the creative thinking abilities of students with high mathematical abilities in 

solving mathematical problems based on four indicators, namely elaboration, fluency, 

flexibility, and originality. 

Creative Thinking Ability of Subject S1 
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Figure 1 is a vignette of Subject S1's response. 

  

Figure 1. Subject S1's Answer Results 

Elaboration 

Subject S1's answer results (Figure 2) show that he is able to systematically describe the 

problem by writing down the known and unknown information accurately. The subject can 

calculate the total area of the hall floor correctly through logical calculation steps. This finding 

indicates an ability to detail and clarify mathematical ideas well. In line with (Mursidik et al., 

2015; Purwaningsih & Supriyono, 2020), students with high mathematical ability tend to have 

strong elaboration skills because they are able to write down the steps of the solution in detail, 

logically, and accurately. 

 

 

 

 

Figure 2. Field Notes Results of Subject S1 

Based on field notes, Subject S1 wrote that 1 kg of cement could cover a floor measuring 

80 cm × 60 cm, with a total of six bags of cement used, each containing 50 kg. The subject then 

calculated the total area of the hall floor by multiplying the area that could be covered by 1 kg 

of cement by the total cement used. These results indicate analytical thinking skills that support 

the elaboration aspect of creative thinking. 

The student begins by identifying the given 

information. One kilogram of cement can cover an 

area of 80 cm × 60 cm. The student then notes that 

there are six sacks of cement, each weighing 50 kg, 

for a total of 300 kg. 
 

Next, the student determines the area covered by one 

kilogram of cement. Multiplying 80 cm by 60 cm 

yields an area of 4,800 cm², which is converted to 0.48 

m². Using this result, the student calculates the total 

floor area by multiplying 0.48 m² by 300 kg, 

concluding that the total area of the hall floor is 144 

m². 
 

After finding the total area, the student explores 

possible floor shapes with an area of 144 m². Several 

quadrilateral shapes are proposed, along with their 

corresponding dimensions. These include a square 

with side length 12 m, a rhombus with diagonals 36 m 

and 8 m, a kite with diagonals 72 m and 4 m, a 

rectangle with length 36 m and width 4 m, and a 

parallelogram with base 72 m and height 2 m. 

The student begins by clearly writing down the information given in the problem. Next, the student 

explicitly states what is being asked, showing an understanding of the problem requirements. After 

that, the student calculates the area of the hall floor that can be covered by one kilogram of cement. 

Finally, the student determines the total area of the hall floor that six sacks of cement can cover. 
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Fluency 

Subject S1 was able to produce five alternative floor plans for the hall, namely square, 

rectangle, rhombus, kite, and parallelogram, complete with their respective sizes. The subject 

determined the size of each shape accurately using the relevant quadrilateral area formula. The 

strategy used was to determine one size as the initial variable to find the other sizes. These 

findings show that the subject was fluent in generating various solution ideas, in line with the 

view of (Sujarwo & Yunianta, 2018) that students with high mathematical abilities are able to 

produce many alternative solutions logically and efficiently. 

Interviews with Subject S1 reinforced these findings. The subject explained that he tried 

various possible sizes based on the known total area. For example, for a square, he rooted the 

area of 144 m² to a side length of 12 m; for a rectangle, he tried a length of 36 m and a width 

of 4 m; and for rhombuses and kites, he calculated the diagonals using various approaches. 

This strategy demonstrates the ability to experiment with mathematical ideas and concepts in 

a flexible and productive manner. 

Flexibility 

Subject S1 demonstrated the ability to review problems from various perspectives. He 

understood that the term "quadrilateral" was not limited to squares, but included various other 

shapes such as rectangles, rhombuses, parallelograms, kites, and trapezoids. This is reflected 

in the answers and interviews, which show that the subject is able to change strategies and 

utilize geometric concepts flexibly to produce different alternative solutions. These findings 

are in line with the results of the study (Nugraheni, H., & Ratu, 2018)(29)(29)(Nugraheni, H., 

& Ratu, 2018), which states that students' flexibility in thinking is evident when they are able 

to use a variety of approaches or conceptual representations in solving problems. 

Originality 

The responses of the S1 subjects showed unique ideas that differed from those of other 

students. The subject was able to suggest possible shapes for the hall that were not the same 

size as their friends'. This shows original thinking, which indicates the ability to generate new 

and unconventional ideas. This finding reinforces the view that students with high 

mathematical ability tend to more easily display originality because they have a strong 

conceptual basis for modifying and developing new ideas (Mursidik et al., 2015). 

Creative Thinking Ability of Subject S2 

Figure 3 is a vignette of Subject S2's response. 
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Figure 3. Subject S2's Answer Results 

Elaboration 

Subject S2's answer results (Figure 4) show the ability to detail the problem clearly. They 

were able to write down the known and asked information completely, as well as calculate the 

total floor area of the hall using the correct procedure. This shows the ability to organize logical 

and sequential thinking steps.  

 
 

 

 

 

 

Figure 4. Subject S2's Field Notes 

The field notes show that Subject S2 understands the relationship between the amount of 

cement, the coverage area per kg of cement, and the total floor area to be covered. This finding 

supports the opinion of (Sujarwo & Yunianta, 2018) that students with high mathematical 

abilities tend to think systematically in describing their ideas for solutions. 

The student starts by clearly listing the given 

information, namely that one kilogram of cement can 

cover an area of 80 cm × 60 cm, that six sacks of cement 

are available, and that each sack weighs 50 kg. The 

student then states the question, which is to determine the 

possible shapes of the hall floor. 

In the solution section, the student first calculates the 

area covered by one kilogram of cement by multiplying 

80 cm by 60 cm to obtain 4,800 cm². The student then 

determines the total amount of cement by multiplying 50 

kg by six sacks, resulting in 300 kg. Using this 

information, the student calculates the total floor area by 

multiplying 300 kg by 4,800 cm², obtaining 1,440,000 

cm², which is then converted into 144 m². 

After finding the total area, the student explores several 

possible quadrilateral shapes for the hall floor that have 

an area of 144 m². The student considers a square by 

applying the formula L=s×s and determines the side 

length to be 12 m. Next, the student proposes a rectangle 

with dimensions 24 m × 6 m. The student also considers 

a parallelogram by using the area formula L=a×t and 

provides example dimensions that result in the same 

area. In addition, the student examines a kite shape using 

the formula L=(d1×d2)/2 and determines suitable 

diagonal lengths. Finally, a rhombus is also included, 

again using the diagonal-based area formula to show that 

different diagonal combinations can yield the same total 

area. 

 

The student begins by writing down the information given in the problem and clearly 

states what is being asked. The student then calculates the area that can be covered by one 

kilogram of cement by multiplying 80 cm by 60 cm, obtaining 4,800 cm², which is 

converted into 0.48 m². Next, the student determines the total amount of cement used, 

namely 300 kg, and multiplies it by the area covered per kilogram. From this calculation, 

the student concludes that the total area of the hall floor is 144 m². 
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Fluency 

Subject S2 produced five alternative shapes: square, rectangle, parallelogram, kite, and 

rhombus, along with the corresponding measurements. He used a strategy of substituting one 

measurement to obtain the other, and calculated accurately using the area formula for each 

shape. In the interview, S2 explained that the process involved exploration and comparison 

between shapes based on the same area (144 m²). This strategy demonstrates strong divergent 

thinking skills, as emphasized by (Mursidik et al., 2015) that students with high mathematical 

abilities find it easier to generate many ideas relevant to the problem. 

Flexibility 

Subject S2 also demonstrated flexible thinking by considering various possible shapes of 

quadrilaterals and applying the appropriate concept to each shape. They understood that 

quadrilaterals are not limited to squares, but also include other shapes such as rectangles, 

parallelograms, rhombuses, trapezoids, and kites. Statements in the interviews reinforced this 

finding, with S2 mentioning that the shape of the hall floor did not have to be square because 

various types of quadrilaterals have the same number of sides, namely four. 

Originality 

Subject S2 provided alternative auditorium shapes with different sizes from his friend. This 

demonstrates the ability to produce unique and unconventional solutions. The aspect of 

originality in S2 is evident in the way he chooses sizes and combinations of length-width or 

diagonal that are not uniform with other students, demonstrating creativity in mathematical 

thinking. 

Based on the analysis of the two subjects, it can be concluded that students with high 

mathematical abilities perform well on all four indicators of creative thinking. They are able to 

elaborate information clearly (elaboration), generate many alternative solutions (fluency), 

review problems from various perspectives (flexibility), and propose unique solutions 

(originality). 

These findings reinforce the theory that creative thinking skills are positively correlated 

with good mastery of mathematical concepts (Purwoko et al., 2019; Sujarwo & Yunianta, 

2018). Conceptual knowledge enables students to develop more diverse and in-depth problem-

solving strategies. This is in line with the findings (Mursidik et al., 2015; Setiana & Purwoko, 

2020; Sujarwo & Yunianta, 2018) that students with high mathematical ability are more capable 

of displaying creativity in the form of flexibility of thinking, originality of ideas, and breadth 

of solutions. 

Discussion 

The findings of this study indicate that junior high school students with high mathematical 

ability consistently demonstrate creative thinking across four indicators: elaboration, fluency, 

flexibility, and originality. This consistency is evident in the problem-solving patterns of the 

research subjects, which show similarities in both their reasoning processes and the solutions 

they generated. 
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First, in the elaboration aspect, both students demonstrated the ability to analyze 

information coherently, clearly, and systematically. They were able to differentiate between 

known and questionable information and use appropriate mathematical representations to 

calculate the floor area of a room. This aligns with findings that students with high 

mathematical ability possess representational and systematic reasoning skills, enabling them to 

explain their thinking steps in detail without losing the logical flow (Hafidhoh et al., 2023). 

Therefore, the elaboration aspect in both students indicates strong metacognitive abilities in 

controlling and explaining their thought processes. 

Second, in the fluency indicator, both junior high school students with high mathematical 

ability were able to generate numerous alternative geometric shapes with different dimensions 

but the same area. This ability reflects divergent thinking, as the students produced multiple 

valid solutions that were relevant to the given problem context. This finding aligns with 

research suggesting that high-ability students tend to generate multiple solutions to a single 

problem due to their strategic flexibility and fluency in activating prior knowledge (Zamzam 

et al., 2024). Thus, the fluency abilities of both subjects confirm that creative thinking not only 

produces correct answers but also multiple possible correct answers. 

Third, the flexibility aspect is evident in the two subjects’ ability to change their 

perspective on the solution by selecting different formulas for the area of a plane figure based 

on the chosen shape. The subjects did not follow a single standard procedure but could adjust 

their strategy based on the figure's characteristics. This phenomenon supports the view that 

flexibility of thinking indicates the ability to adapt strategies, represent concepts in various 

forms, and connect concepts across mathematical topics (Andira et al., 2022). Thus, the 

flexibility demonstrated by junior high school students with high mathematical ability reflects 

strong conceptual mastery and meaningful relationships among geometric concepts. 

Fourth, regarding the originality indicator, both subjects demonstrated unique ideas, 

particularly in their use of variations in size and combinations of geometric shape dimensions, 

which differed from other students’ answers. This indicates that originality is a dimension of 

creative thinking, reflecting the ability to generate new, unfamiliar ideas. This finding is 

consistent with research suggesting that students with high conceptual mastery are more likely 

to demonstrate creative ideas because they possess a knowledge foundation that allows for the 

exploration of unconventional strategies (Nugraheni, H., & Ratu, 2018; Purwoko et al., 2022). 

The ability of students with high mathematical ability to meet all creative thinking 

indicators can be explained by their strong conceptual understanding and effective 

metacognitive regulation during non-routine problem solving. Well-organized mathematical 

knowledge enables these students to flexibly connect concepts and generate multiple valid 

solution strategies, supporting fluency and flexibility. At the same time, metacognitive control 

allows them to plan, monitor, and evaluate their reasoning, which facilitates elaboration and 

encourages originality through the exploration of non-routine and non-standard approaches. 

This interaction explains both why and how high-ability students consistently demonstrate 

comprehensive creative thinking. 

Overall, this study’s findings confirm that students with high mathematical ability 

demonstrate optimal performance across all indicators of creative thinking. Thus, this study 

provides empirical evidence that creative thinking ability is not a separate ability from 
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mathematical ability, but rather a component that develops as students’ understanding and 

problem-solving abilities increase. 

Conclusion  

This study concludes that junior high school students with high mathematical ability are 

able to demonstrate all four indicators of creative thinking fluency, flexibility, originality, and 

elaboration when solving non-routine problems on quadrilaterals. The findings highlight that 

creative thinking is closely intertwined with strong conceptual understanding and flexible 

problem-solving strategies, rather than functioning as an isolated skill. The main contribution 

of this study lies in providing empirical evidence on how high-ability students employ creative 

thinking processes in mathematical problem solving, particularly in the context of non-routine 

geometry tasks. Pedagogically, these findings imply that mathematics instruction should move 

beyond routine exercises by incorporating open-ended and non-routine problems that 

encourage exploration, multiple solution strategies, and reflective reasoning. Such learning 

experiences are essential for fostering students’ creative thinking and for shifting mathematics 

learning from a result-oriented approach toward a process-oriented and cognitively meaningful 

practice. 

Declarations 

Author Contributions : WIP: Conceptualization, Methodology, Writing - Original 

Draft, Writing - Review & Editing. 

RYP: Validation, Writing - Review & Editing, Supervision. 

Funding Declaration : No Funding. 

Conflict of Interest : The authors declare no conflict of interest. 

Additional Information : No additional information available. 

References  

Abramovich, S., & Freiman, V. (2023). Fostering collateral creativity through teaching school 

mathematics with technology: what do teachers need to know? International Journal of 

Mathematical Education in Science and Technology, 54(10), 2217–2242. 

https://doi.org/10.1080/0020739X.2022.2113465  

Andira, A., M, M. D., & Syam, H. (2022). Exploring of Students’ Ability to Solve Geometry 

Problems Based on Van Hiele’s Level of Thinking. ETDC: Indonesian Journal of Research 

and Educational Review , 1(2), 192–200. https://doi.org/10.51574/IJRER.V1I2.181 

Gilmore, C., Bahnmueller, J., Baikie, A., Burke, S., Edginton, H., Hawkins, J., Rubini, A., 

Trundley, R., Tynemouth, A., & Xenidou-Dervou, I. (2025). Supporting children’s 

inhibitory control in mathematics learning: A participatory research study in classroom 

contexts. Learning in Context, 2(1–2), 100009. 

https://doi.org/10.1016/J.LECON.2025.100009 

Hafidhoh, A. Z., Wibowo, T., & Purwoko, R. Y. (2023). Analisis Kemampuan Numerasi 

Berdasarkan Asesmen Diagnostik Tipe Kepribadian Siswa. JLEB: Journal of Law, 

Education and Business, 1(2), 782–786. https://doi.org/10.57235/jleb.v1i2.1158 

https://jurnal.uinsu.ac.id/index.php/axiom
https://doi.org/10.1080/0020739X.2022.2113465
https://doi.org/10.51574/IJRER.V1I2.181
https://doi.org/10.1016/J.LECON.2025.100009
https://doi.org/10.57235/jleb.v1i2.1158


258  Purwaningsih & Purwoko 

https://jurnal.uinsu.ac.id/index.php/axiom 

Han, W., Susanto, D., Dewayani, S., Pandora, P., Hanifah, N., Miftahussururi., Nento, M. N., 

& Akbari, Q. S. (2017). Materi Pendukung Literasi Numerasi. Kementrian Pendidikan 

Dan Kebudayaan, Tim GLN Kemendikbud., 8(9), 1–58. 

https://repositori.kemdikbud.go.id/11628/1/materi-pendukung-literasi-numerasi-rev.pdf 

Hursen, C. (2021). The Effect of Problem-Based Learning Method Supported by Web 2.0 Tools 

on Academic Achievement and Critical Thinking Skills in Teacher Education. Technology, 

Knowledge and Learning, 26(3), 515–533. https://doi.org/10.1007/S10758-020-09458-2 

Kemendikbud. (2017). Panduan Implementasi Kecakapan Abad 21 Kurikulum 2013 di SMA. 

Kementerian Pendidikan Dan Kebudayaan. 

https://www.academia.edu/36681495/Panduan_implementasi_kecakapan_abad  

Koskinen, R., & Pitkäniemi, H. (2022). Meaningful Learning in Mathematics: A Research 

Synthesis of Teaching Approaches. International Electronic Journal of Mathematics 

Education, 2022(2), 679. https://doi.org/10.29333/iejme/11715 

Kurniawati, M., Purwaningsih, W. I., & Yuzianah, D. (2023). Analisis Kemampuan Berpikir 

Reflektif Siswa Climber dalam Menyelesaikan Soal Literasi Numerasi SMP. Didactical 

Mathematics, 5(2), 597–603. https://doi.org/10.31949/DM.V5I2.6678 

Miftakhudin, Purwoko, R. Y., & Yuzianah, D. (2019). Integrasi Etnomatematika pada 

Pengembangan E -Modul dengan Pendekatan Saintifik Untuk Menstimulasi Berpikir 

Logis Siswa SMP. PRISMA, Prosiding Seminar Nasional Matematika. 

https://journal.unnes.ac.id/sju/prisma/article/view/29046  

Mursidik, E. M., Samsiyah, N., & Rudyanto, H. E. (2015). Kemampuan berpikir kreatif dalam 

memecahkan masalah matematika Open-Ended ditinjau dari tingkat kemampuan 

matematika pada siswa sekolah dasar. PEDAGOGIA: Journal of Education, 4(1), 23. 

https://doi.org/10.21070/pedagogia.v4i1.69  

Mwei, P. K. (2017). Problem solving: How do in-service secondary school teachers of 

mathematics make sense of a non-routine problem context? International Journal of 

Research in Education and Science. https://doi.org/10.21890/ijres.267368 

Nafaridah, T., Ahmad, A., Maulidia, L., Ratumbuysang, M., & Kesumasari, E. M. (2023). 

Analisis Kegiatan P5 sebagai Penerapan Pembelajaran Berdiferensiasi pada Kurikulum 

Merdeka Era Digital di SMA Negeri 2 Banjarmasin. Seminar Nasional PROSPEK II, 2(2), 

84–97. https://ojs.mahadewa.ac.id/index.php/prospek/article/view/2583  

Nguyen, H. A., Guo, Y., Stamper, J., & McLaren, B. M. (2020). Improving Students’ Problem-

Solving Flexibility in Non-routine Mathematics. Artificial Intelligence in Education, 

12164, 409. https://doi.org/10.1007/978-3-030-52240-7_74 

Nugraheni, H., & Ratu, N. (2018). Analisis Tingkat Kemampuan Berpikir Kreatif Siswa dalam 

Menyelesaikansoal Open-Ended pada Materi Bangun Datar Segi Empat. Jurnal 

Numeracy, 5(2). https://doi.org/10.46244/numeracy.v5i2.345  

Ozan Gavaz, H., Yazgan, Y., & Arslan, Ç. (2021). Non-routine problem solving and strategy 

flexibility: A quasi-experimental study. Journal of Pedagogical Research, 5, 2021. 

https://doi.org/10.33902/JPR.2021370581 

Purwaningsih, W. I. (Wharyanti), & Supriyono, S. (Supriyono). (2020). Analisis Kemampuan 

Berpikir Kreatif Siswa dalam Menyelesaikan Masalah Matematika. Jurnal Pendidikan 

Surya Edukasi, 6(2), 157–167. https://doi.org/10.37729/JPSE.V6I2.6803 

https://jurnal.uinsu.ac.id/index.php/axiom
https://repositori.kemdikbud.go.id/11628/1/materi-pendukung-literasi-numerasi-rev.pdf
https://doi.org/10.1007/S10758-020-09458-2
https://www.academia.edu/36681495/Panduan_implementasi_kecakapan_abad
https://doi.org/10.29333/iejme/11715
https://doi.org/10.31949/DM.V5I2.6678
https://journal.unnes.ac.id/sju/prisma/article/view/29046
https://doi.org/10.21070/pedagogia.v4i1.69
https://doi.org/10.21890/ijres.267368
https://ojs.mahadewa.ac.id/index.php/prospek/article/view/2583
https://doi.org/10.1007/978-3-030-52240-7_74
https://doi.org/10.46244/numeracy.v5i2.345
https://doi.org/10.33902/JPR.2021370581
https://doi.org/10.37729/JPSE.V6I2.6803


Analysis of students’ creative thinking ability in solving …   259 
 

https://jurnal.uinsu.ac.id/index.php/axiom 

Purwoko, R. Y. (2020). Pengembangan E-Modul Matematika Berbasis Realistik untuk 

Meningkatkan Kemampuan Berpikir Kreatif Siswa. MAJU: Jurnal Ilmiah Pendidikan 

Matematika, 7(2), 63-71. https://ejournal.uncm.ac.id/index.php/mtk/article/view/  

Purwoko, R. Y., Kusumaningrum, B., Laila, A. N., & Astuti, E. P. (2023). Development of Open 

Ended Based Mathematics E-Modules to Enhance Students’ Critical Thinking Ability. 

Mathline : Jurnal Matematika Dan Pendidikan Matematika, 8(1), 194–206. 

https://doi.org/10.31943/MATHLINE.V8I1.337 

Purwoko, R. Y., Nugraheni, P., & Instanti, D. (2019). Implementation Of Pedagogical Content 

Knowledge Model In Mathematics Learning For High School. Journal of Physics: 

Conference Series, 1254(1), 012079. https://doi.org/10.1088/1742-6596/1254/1/012079 

Purwoko, R. Y., Nugraheni, P., & Nadhilah, S. (2020). Analisis Kebutuhan Pengembangan E -

Modul Berbasis Etnomatematika Produk Budaya Jawa Tengah. Jurnal Penelitian 

Matematika dan Pendidikan Matematika, 5(1), 1–8. 

https://doi.org/10.26486/jm.v4i2.1165  

Purwoko, R. Y., Primartadi, A., Efendi, Y., & Amin, T. (2022). The Online Learning Creativity 

Using the Google Meet Platform in Vocational High Schools. Tarbawi : Jurnal Ilmu 

Pendidikan, 18(2). https://doi.org/10.32939/TARBAWI.V18I1.1313 

Purwoko, R. Y., Purwaningsih, W. I., Nugraheni, P., Astuti, E. P., Suyitno, & Nuryadi. (2023). 

High order thinking skill in mathematics problem solving in terms of intellectual 

intelligence students. AIP Conference Proceedings, 2706(1). 

https://doi.org/10.1063/5.0120353/2889446 

Puspitasari, L., In’am, A., & Syaifuddin, M. (2018). Analysis of Students’ Creative Thinking 

in Solving Arithmetic Problems. International Electronic Journal of Mathematics 

Education. https://doi.org/10.12973/iejme/3962 

Schindler, M., & J, L. A. (2020). Students’ Creative Process in Mathematics: Insights from 

Eye-Tracking-Stimulated Recall Interview on Students’ Work on Multiple Solution Tasks. 

International Journal of Science and Mathematics Education, 18(8), 1565–1586. 

https://doi.org/10.1007/s10763-019-10033-0 

Setiana, D. S., & Purwoko, R. Y. (2020). Analisis kemampuan berpikir kritis ditinjau dari gaya 

belajar matematika siswa. Jurnal Riset Pendidikan Matematika, 7(2), 163–177 

https://doi.org/10.21831/jrpm.v7i2.34290  

Sinaga, P., Setiawan, W., & liana, M. (2022). The Impact of Electronic Interactive Teaching 

Materials (EITMs) in E-Learning on Junior High School Students’ Critical Thinking Skills. 

Thinking Skills and Creativity, 101066. https://doi.org/10.1016/J.TSC.2022.101066 

Sujarwo, E., & Yunianta, T. N. H. (2018). Analisis Kemampuan Berpikir Kreatif Siswa kelas 

VIII SMP dalam Menyelesaikan Soal Luas Bangun. Jurnal Kajian Pembelajaran 

Matematika (JKPM), 2(1), 1–9. http://dx.doi.org/10.17977/um076v2i12018p1-8  

Sulistyowati, F., Kuncoro, K. S., Setiana, D. S., & Purwoko, R. Y. (2019). Solving high order 

thinking problem with a different way in trigonometry. Journal of Physics: Conference 

Series, 1315(1), 012001. https://doi.org/10.1088/1742-6596/1315/1/012001 

Tanujaya, B., Mumu, J., & Margono, G. (2017). The Relationship between Higher Order 

Thinking Skills and Academic Performance of Student in Mathematics Instruction. 

International Education Studies, 10(11). https://doi.org/10.5539/ies.v10n11p78 

https://jurnal.uinsu.ac.id/index.php/axiom
https://ejournal.uncm.ac.id/index.php/mtk/article/view/
https://doi.org/10.31943/MATHLINE.V8I1.337
https://doi.org/10.1088/1742-6596/1254/1/012079
https://doi.org/10.26486/jm.v4i2.1165
https://doi.org/10.32939/TARBAWI.V18I1.1313
https://doi.org/10.1063/5.0120353/2889446
https://doi.org/10.12973/iejme/3962
https://doi.org/10.1007/s10763-019-10033-0
https://doi.org/10.21831/jrpm.v7i2.34290
https://doi.org/10.1016/J.TSC.2022.101066
http://dx.doi.org/10.17977/um076v2i12018p1-8
https://doi.org/10.1088/1742-6596/1315/1/012001
https://doi.org/10.5539/ies.v10n11p78


260  Purwaningsih & Purwoko 

https://jurnal.uinsu.ac.id/index.php/axiom 

Tyas, F., & Pangesti, P. (2018). Menumbuhkembangkan literasi numerasi pada pembelajaran 

matematika dengan soal HOTS. In Indonesian Digital Journal of Mathematics and 

Education (Vol. 5). http://idealmathedu.p4tkmatematika.orgissn2407-8530 

Zamzam, K. F., Sa’Dijah, C., Subanji, & Rahardi, R. (2024). Divergent thinking in developing 

mathematics assignment: Exploration case of teacher candidate-students’ creativity. AIP 

Conference Proceedings, 3049(1). https://doi.org/10.1063/5.0195408/3261666 

Zulfi Hafidhoh, A., Wibowo, T., Yudi Purwoko, R., Purworejo, M., Purworejo, K., & Jawa 

Tengah, P. (2023). Analisis Kemampuan Numerasi Berdasarkan Asesmen Diagnostik Tipe 

Kepribadian Siswa. JLEB: Journal of Law, Education and Business, 1(2), 782–786. 

https://doi.org/10.57235/JLEB.V1I2.1158 

 

https://jurnal.uinsu.ac.id/index.php/axiom
http://idealmathedu.p4tkmatematika.orgissn2407-8530/
https://doi.org/10.1063/5.0195408/3261666
https://doi.org/10.57235/JLEB.V1I2.1158

