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	Creative thinking ability is an essential skill in mathematics learning, particularly in solving geometry problems that require conceptual fluency, flexibility of thought, elaboration, and originality of ideas. This study aims to describe students’ creative thinking processes in solving geometry problems based on differences in Adversity Quotient (AQ) levels, namely Climber (high), Camper (moderate), and Quitter (low). This research employs a descriptive qualitative approach with data collected through a geometry-based creative thinking test and semi-structured interviews. The subjects consist of three eighth-grade students selected based on their AQ test results. The findings indicate that students with high AQ demonstrate a complete creative thinking process, characterized by fluency, flexibility, elaboration, and originality. Students with moderate AQ show limited creative thinking processes, tend to use routine strategies, and exhibit less exploration. Meanwhile, students with low AQ tend to give up easily, fail to complete the tasks, and show minimal initiative to think of alternative solutions. These findings suggest that resilience in facing difficulties (AQ) influences the quality of students’ creative thinking processes when solving mathematical problems. The implications of this study highlight the importance of developing learning strategies that not only focus on cognitive aspects but also strengthen students’ perseverance and motivation.
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INTRODUCTION
Creative thinking ability is one of the essential competencies in modern education, particularly in cultivating 21st-century skills. In mathematics learning, creative thinking plays an important role in helping students develop original ideas, view problems from various perspectives, and formulate innovative solutions. Creativity in mathematics is not only focused on the final product but also on the thinking process (Langi, 2022), which enables students to explore, experiment, and innovate in identifying mathematical patterns and relationships.
Creative thinking is especially needed in solving geometry problems, which are often complex and require spatial understanding as well as visual representation skills. Geometry demands that students be able to visualize objects, imagine transformations, and generate problem-solving strategies from various approaches. Students with strong creative thinking skills tend to produce uncommon solutions, construct logical arguments, and elaborate their answers more thoroughly. Through his creative thinking test, Torrance (Kim et al., 2023) identifies four key indicators of creative thinking: fluency (the ability to generate multiple ideas), flexibility (the ability to switch approaches or perspectives), originality (the novelty of ideas), and elaboration (the enrichment and refinement of ideas). These four indicators serve as measures for assessing the quality of students’ creative thinking processes when solving mathematical problems.
In daily classroom practice, students’ creative thinking abilities are often not optimally developed. This is influenced by several interrelated factors. First, mathematics instruction in schools is still dominated by traditional, procedural (Langi, 2021) and algorithmic approaches, where teachers emphasize routine exercises with one correct solution method (Suryosubroto, 2002; Safitri, 2022; Septianto, 2022). Such approaches provide limited space for students to explore ideas, question concepts, and develop alternative strategies. Second, students are seldom given opportunities to solve open-ended or non-routine problems that challenge their creative thinking. Open-ended problems, which allow multiple answers or solution strategies, have been shown to encourage students to think more flexibly and creatively. However, in practice, curricula and assessment systems still largely rely on closed problems with a single correct answer, which restrict students’ exploration and creativity. Third, psychological and affective factors such as self-confidence, resilience in facing failure, and willingness to try new things also significantly influence the development of creative thinking. Many students easily feel pressured or give up when confronted with challenging problems, especially if they are not accustomed to working in supportive learning environments. In this context, the Adversity Quotient (AQ), which reflects one's resilience in facing difficulties, becomes an important factor (Putri, 2021). Without support in building perseverance and a growth mindset, students tend to avoid taking risks in thinking and creating (Stoltz, 1997). Furthermore, Munandar (2009) emphasizes that creativity can only grow in learning environments that provide psychological freedom, tolerance for mistakes, and appreciation for the thinking process—not merely the final result. Therefore, a shift in mathematics learning approaches is necessary to not only teach technical skills but also cultivate students’ confidence and courage to think beyond conventional boundaries.
Adversity Quotient (AQ) is a relevant non-cognitive factor to examine. AQ refers to an individual’s ability to face difficulties, endure pressure, and transform challenges into opportunities (Stoltz, 1997). AQ is categorized into three levels: high (Climber), moderate (Camper), and low (Quitter). Students with high AQ are more capable of thinking clearly and creatively when confronting difficult or unfamiliar problems. Conversely, students with low AQ tend to give up quickly, feel anxious, and refrain from exploring alternative solutions.
Based on the above explanation, this study seeks to further investigate students’ creative thinking in solving mathematical problems using open-ended tasks. The aim of this research is to analyze the creative thinking processes of students in solving geometry problems in relation to their varying levels of Adversity Quotient (AQ). The focus of the study is on how students with high, moderate, and low AQ demonstrate characteristics of creative thinking through their problem-solving strategies, diversity of approaches, and the uniqueness and depth of their ideas. Students’ creative thinking is measured using indicators proposed by Silver in Firdausi et al. (2018), namely fluency, flexibility, and novelty. Other indicators of creative thinking include originality, elaboration, and problem sensitivity. Research conducted by Febriyanti, Hobri, & Setiawani (2016) identifies fluency, flexibility, and originality as main indicators of creative thinking. Originality refers to the uniqueness of the student’s solution method—one that originates from their own thinking, although it may still be used by others. In contrast, novelty is considered a key trait of creativity and refers to new ideas that have not been previously considered and differ conceptually from those of other students. The main aspects emphasized in this study are fluency, flexibility, originality, and elaboration, which are core components of creative thinking in mathematics (Kim et al., 2023).
METHODS 
This study is a qualitative research employing a case study approach. The research subjects were tenth-grade students of SMAS Kristen Rantepao who were categorized into three AQ levels: high, moderate, and low. One student was selected from each AQ category, resulting in a total of three subjects: AQT (high AQ), AQS (moderate AQ), and AQR (low AQ). All three subjects were given written geometry problems followed by semi-structured interviews. The instrument, an open-ended geometry task, was developed by the researcher. Prior to its use, the instrument was validated by three experts in the field of geometry. To ensure data validity, time triangulation was conducted. The validated data were then processed using the stages introduced by Miles and Huberman, namely data reduction, data display, and conclusion drawing, after which the students’ creative thinking processes were analyzed.
FINDINGS AND DISCUSSION
The results of the problem-solving tasks completed by the Climber (high AQ) subject (AQT), the Camper (moderate AQ) subject (AQS), and the Quitter (low AQ) subject (AQR) are presented in the following analysis.3.1. Subjek Climber atau AQ Tinggi (AQT).
AQT’s written responses to the two geometry problems given are shown in Figure 1 below.[image: ]
[bookmark: _Hlk200496495]Figure 1. AQT’s Written Responses
Based on AQT’s written responses, an in-depth interview was conducted to confirm the answers. For Problem 2, the subject responded orally. The following is an excerpt of the interview between the researcher (P) and AQT.
P: What will you do to solve the first problem?
AQT: I first look at the lengths of the three sides. Since none of the sides are equal, I immediately assume that it is a scalene triangle. But I still need to verify it using triangle concepts.
P: What concept do you use to verify it?
AQT: I use the Pythagorean rule as an approach. I square all the sides: AB² = 25, BC² = 49, and AC² = 64. I check whether the sum of the squares of any two sides equals the square of the third side. Since none of them match, it’s not a right triangle either. This is an acute triangle, because the square of the longest side is smaller than the sum of the squares of the other two sides.
P: What will you do to solve the second problem?
AQT: I immediately remember that a triangle with sides 3 and 4 meters can form a right triangle. I apply the Pythagorean theorem: 3² + 4² = 9 + 16 = 25, so the hypotenuse is 5 meters. That means this is a right triangle.
P: Are you confident with your result?
AQT: Yes. Because the result is exact, and the numbers 3-4-5 are a Pythagorean triple, so it clearly forms a right triangle.
P: Do you also visualize the triangle?
AQT: Yes, I imagine it like a staircase to a balcony. The height is 3 meters, the base is 4 meters, so the stairs must be slanted, forming a triangle. The right angle is at the base of the wall. That helps me understand it better.
P: What would you do if you forgot the formula?
AQT: I would look for alternatives, such as drawing it first, then estimating the angles or measuring the sides using a ruler. But I would still try to use the formula I remember first.
Based on the interview with the high-AQ student, it is evident that the student demonstrated strong creative thinking processes in solving both geometry problems. In the first problem, involving the identification of a triangle type based on side lengths, the student did not rely solely on intuition but also showed conceptual understanding by comparing the squares of the sides to check for conformity with the Pythagorean theorem. This strategy reflects fluency and flexibility—two key indicators of creative thinking proposed by Torrance (1974). The student also demonstrated elaboration through logical reasoning in classifying the triangle and through openness to alternative approaches, such as drawing or using coordinates if necessary. In the contextual problem involving an emergency ladder, the student quickly recognized the presence of a Pythagorean triple (3-4-5) and used this to identify the right triangle. He also connected his understanding to a real-world visualization by imagining the placement of the ladder, the ground, and the balcony, which illustrates the ability to integrate geometric concepts with real-life contexts—an essential skill in contextual mathematics learning (Silver, 1997). This strategy shows that the student is able to think flexibly and demonstrates originality by applying factual knowledge (Pythagorean triples) in a practical situation.
These abilities reflect the characteristics of a high-AQ student, who tends to stay focused, seek solutions from multiple perspectives, and persist when faced with challenges. Stoltz (1997) describes individuals with high AQ as viewing difficulties as challenges to be overcome rather than obstacles to avoid. In this case, the student demonstrated persistence and self-reflection when encountering uncertainty, such as verifying triangle types or considering alternative strategies if formulas were forgotten. This aligns with the findings of Saputri et al. (2020), which indicate that students with high AQ exhibit stronger creative thinking strategies and are more likely to complete problem-solving tasks compared to students with moderate or low AQ.
Thus, it can be concluded that a high AQ has a positive contribution to the quality of creative thinking processes in solving geometry problems, both in purely mathematical and real-life contexts. The combination of mental resilience and flexible thinking forms an essential foundation for developing higher-order thinking skills in mathematics learning.
3.2. Camper (Moderate AQ) Subject (AQS)
AQS’s written responses to the two geometry problems given are shown in Figure 1 below.

[image: ]
Figure 2. AQS’s Written Responses
Based on AQS’s written responses, an in-depth interview was conducted to confirm the answers. For Problem 2, the subject responded orally. The following is an excerpt from the interview between the researcher (P) and AQS.
P: Why didn’t you draw the triangle described in Problem 1?
AQS: I saw that all the sides were different, so I thought it was a scalene triangle even without drawing it.
P: Did you verify it using any formula?
AQS: I wasn’t sure which formula to use. But since none of the sides are equal, I felt that was enough to identify the type.
P: Did you try to check whether the triangle is a right triangle?
AQS: I didn’t think of that. But I guess it's not, because the numbers don’t match like the 3-4-5 triangle.
P: When you feel confused, what do you usually do?
AQS: If I’m confused, I usually ask my friends. But in an exam, I pick the answer that makes the most sense, even if I’m not sure.
P: How about Problem 2?
AQS: I think it’s a right triangle because I remember my teacher once said that 3, 4, 5 is like an example of a triangle.
P: Are you confident with your answer?
AQS: Pretty sure, but I don’t really know why. I just remember that example.
P: If you are unsure, what do you usually do?
AQS: Sometimes I move on to another question first. I come back to it if there’s time. If I’m really stuck, I just guess.
Based on the interview results, the student in the moderate AQ category demonstrated limited creative thinking skills in solving the geometry problems. In the first problem, the student identified the triangle as scalene because all sides were of different lengths; however, the student did not explore further to verify the triangle type using alternative approaches, such as checking for right-triangle properties. This indicates a tendency to rely on a single, straightforward strategy without developing alternative solutions. The student also did not attempt to provide explanations using deeper conceptual reasoning or justification, indicating low elaboration and flexibility in thinking.
In the contextual second problem, the student relied only on memory of the number pattern (3, 4, 5) as an example of a triangle, without fully understanding why these numbers form a right triangle. This suggests that although the student could recognize a pattern, he lacked the mental resilience and motivation to explore the concept more deeply.
These characteristics align with the findings of Iswari et al. (2021), which show that students with moderate AQ tend to complete tasks based on memory and are less willing to explore or try different approaches when faced with difficulties. They take a middle-ground approach—not giving up quickly, yet not exhibiting strong persistence like high-AQ students. This is supported by Rochmiyati and Widodo (2020), who state that students with moderate AQ tend to remain in their comfort zone, avoid challenges, and show limited reflection when solving non-routine mathematics problems. According to Putra & Jailani (2020), moderate-AQ students have moderate levels of resilience: they can solve problems but easily lose direction or become passive when confronted with higher cognitive demands. As a result, their creative thinking ability appears only at a basic level—such as recognizing simple patterns—but does not progress toward elaboration or originality.
Thus, students with moderate AQ tend to solve problems using conventional approaches and have not yet fully utilized their creative thinking potential. Low metacognitive engagement and reluctance to take risks are major obstacles to developing creative thinking, especially in solving mathematical problems that require deep conceptual understanding and flexible reasoning.
3.3. Quitter (Low AQ) Subject (AQR)
AQR was unable to answer the problems in written form, so an in-depth interview was conducted. An excerpt of the interview with AQR is presented below.
P: You have read Problem 1. What is the first step you took?
AQR: I was confused about where to start. I don’t know how to determine the type of triangle from its side lengths.
P: When you look at the numbers, do you have any idea what type of triangle it might be?
AQR: I don’t know, because I forgot the formula. If the sides are all different, what kind of triangle is that?
P: Did you try comparing the side lengths or using any concept?
AQR: No. I just guessed that it might be a scalene triangle. But I’m not sure.
P: When you feel confused or uncertain, what do you usually do?
AQR: I usually skip it first. If I still can’t do it, I leave it blank.
P: How about Problem 2?
AQR: I don’t understand what it’s asking. Should I use a picture or a formula?
P: Can you visualize the triangle in your mind?
AQR: I find it hard to imagine. It’s confusing—there’s a building, a ladder, and numbers all mixed together.
P: When you feel confused like this, do you still try to solve the problem?
AQR: Usually no. For problems like this, I often give up. I don’t know where to start.
Based on the interview, the student in the low Adversity Quotient (AQ) category showed a tendency to avoid challenges and lacked mental resilience in solving both conceptual and contextual geometry problems. In the first problem, the student showed no initiative to apply basic geometry concepts, such as comparing side lengths or recalling triangle classifications. He immediately expressed confusion and uncertainty without attempting further reasoning or exploration. The same pattern appeared in the second contextual problem, where the student stated that he could not visualize the triangle from the real-life scenario and preferred to give up rather than attempt a solution. This passive attitude is a dominant indicator of low AQ—characterized by giving up quickly when faced with challenging or unfamiliar problems.
These findings are consistent with Sulistyowati & Sujadi (2021), who found that students with low AQ tend to exhibit stagnant thinking patterns, difficulty processing problem information, and reluctance to try alternative strategies, resulting in underdeveloped creative thinking. This is also supported by Rachmadyanti and Wahyudi (2022), who state that low-AQ students often have weak self-efficacy and rely heavily on external help rather than constructing solutions independently. Putri and Jailani (2020) add that students with low AQ are more prone to academic anxiety, which directly affects their ability to elaborate ideas and limits flexibility in mathematical thinking. Even with familiar problem types, low-AQ students often fail to transfer previously learned knowledge to new situations because they are not accustomed to engaging with cognitive challenges.
Overall, the creative thinking ability of low-AQ students does not develop optimally due to a combination of low persistence, habitual avoidance of problems, and low confidence in their own abilities. This highlights the importance of instructional interventions that focus not only on cognitive aspects but also on affective and motivational dimensions, such as strengthening mental resilience and training students with open-ended problem-solving strategies.
CONCLUSION 
Based on the findings of the study, it can be concluded that the level of Adversity Quotient (AQ) has a significant influence on students’ creative thinking processes in solving geometry problems. Students with high AQ (Climbers) demonstrated more prominent creative thinking abilities, characterized by fluency in generating ideas, flexibility in selecting solution strategies, the ability to provide detailed explanations (elaboration), and the confidence to produce unique solutions (originality). They also displayed persistence, resilience, and strong self-confidence when facing non-routine or contextual problems.
In contrast, students with moderate AQ (Campers) showed limited creative thinking processes. They were able to solve problems but tended to rely on standard approaches and did not explore alternative solutions extensively. When encountering difficulties, they often stopped at their first attempt without trying other strategies. Meanwhile, students with low AQ (Quitters) exhibited a tendency to give up easily, lacked clear problem-solving strategies, and were less motivated to think critically and creatively. Their low tolerance for challenge directly affected their limited elaboration and flexibility in thinking. Thus, the Adversity Quotient (AQ) is an important factor that supports the development of creative thinking skills in mathematics learning. This study affirms that the development of creative thinking is not solely dependent on cognitive aspects but is also strongly influenced by non-cognitive factors such as persistence, motivation, and resilience in facing challenges. Therefore, educators need to design learning strategies that are not only intellectually challenging but also build students’ emotional and motivational resilience, so that their creative thinking potential can develop optimally.
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