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Abstract 

Problem-solving behavior is a crucial skill for postgraduate students. However, research employing the 

Research Skill Development (RSD) framework to improve the skill across different cultural contexts 

and genders is limited. This study aims to analyze the problem-solving behavior of postgraduate 

students in Indonesia and Malaysia using the RSD framework, taking into account the perspectives of 

learning culture and gender. It employed the qualitative method with a case study design. Data were 

collected by testing and interviewing postgraduate students they are five students in Indonesia and four 

students from Malaysia. The results revealed that students with high levels of RSD do not always show 

high mathematical problem-solving behavior. However, those with low mathematical problem-solving 

behavior tend to have low levels of RSD. The categorization of problem-solving behavior is not 

determined by learning culture or gender. However, differences in cognitive strategies and approaches 

were observed across groups, suggesting that culture and gender may influence problem-solving style 

rather than behavioral level. Female students in Indonesia are more likely to use an analytical approach, 

while male students in Malaysia are more likely to use a creative approach. In addition, a collaborative 

and inclusive learning culture can improve students' problem-solving abilities. The results of this study 

can serve as a reference for improving the quality of postgraduate education in both countries. 

Keywords: 

Gender, Learning culture, Postgraduate student, Problem-solving behavior, RSD framework 

How to Cite:  

Harisman, Y., Hafizatunnisa, H., Asra, A., Armiati, A., Suherman, S., Adnan, M., Purnomo, Y. W., 

Sumarni, P., & Syaputra, H. (2026). An analysis of Indonesian and Malaysian postgraduate students’ 

mathematical problem-solving behavior using research skill development framework. Infinity 

Journal, 15(2), 571-594. https://doi.org/10.22460/infinity.v15i2.p571-594 

This is an open access article under the CC BY-SA license.  

 

 

 

 

 

https://doi.org/10.22460/infinity.v15i2.p571-594
mailto:yulyanti_h@fmipa.unp.ac.id
https://doi.org/10.22460/infinity.v15i2.p571-594
https://creativecommons.org/licenses/by-sa/4.0/


Harisman et al., An analysis of Indonesian and Malaysian postgraduate students’ mathematical … 572 

1. INTRODUCTION 

Behavior is an individual's response to a given stimulus. The stimulus given in the form 

of test questions should align with the ability indicators to be achieved (Gunawan et al., 2019). 

Students' solutions to mathematical problems reflect their mathematical problem-solving 

behavior (Hafizatunnisa et al., 2024; Harisman, Asra, Hafizatunnisa, et al., 2025; Harisman & 

Khairani, 2021; Harisman et al., 2020, 2021; Mairing, 2020; Muir et al., 2008; Vermeer et al., 

2000). Individuals’ mathematical problem-solving behavior can be seen through their verbal 

or written responses (Adhimah et al., 2020; Harisman et al., 2020, 2021; Jõgi & Kikas, 2016). 

Problem-solving behavior includes cognitive, affective, psychomotor, and metacognitive 

aspects (Hafizatunnisa et al., 2024; Harisman et al., 2020, 2021).  

Mathematical problem solving is essential for postgraduate students in research 

methodology courses, as it indicates how students understand and resolve problems (Adhimah 

et al., 2020; Apino et al., 2024; Hidayat et al., 2025; Méndez-Parra et al., 2022; Pawar & 

Ahirwal, 2023; Suparman et al., 2025). Krulik and Rudnick (1989) stated that mathematical 

problem solving is a process in which an individual uses previously acquired knowledge, 

skills, and understanding to meet the demands of an unfamiliar situation. In addition, 

mathematical problem solvers also use new strategies to solve problems. Previous research 

recommended problem-solving strategies usually use come from Polya (Hafizatunnisa et al., 

2024; Muir et al., 2008; Özcan, 2016). According to Polya (1973), a person is said to have 

good problem-solving skills if they can understand the problem, plan a solution strategy, 

implement the strategy, and re-evaluate the process that has been carried out. This has 

implications for the learning of postgraduate students in research methodology courses when 

solving a research problem (Zhang et al., 2021). 

It is expected that lecturers will pay attention to the problem-solving behavior of 

postgraduate students in research methodology courses (Khaerudin et al., 2023). Muir et al. 

(2008) suggest that rather than focusing on whether or not certain strategies are taught and 

how, it is more beneficial to examine what successful problem solvers do and then develop 

individual problem-solving behavior to achieve goals. However, existing research 

concentrates only on the correctness of the final results in solving mathematical problems, 

without paying attention to the process (Jitendra et al., 2017; Pawar & Ahirwal, 2023). 

Consequently, when faced with a problem, students often feel confused about how to solve it 

(Jitendra et al., 2017; Oswald et al., 2016). In research, the process how postgraduate students 

conduct research can be developed through the Research Skill Development (RSD) framework 

(Gyuris, 2018). 

RSD framework is an effective approach to developing students' research skills. The 

RSD framework can help students develop better research skills by facilitating a deeper 

understanding and application of research concepts (Willison & O’Regan, 2007). By using the 

RSD framework, students can develop more comprehensive research skills that can be applied 

in various research contexts (Castillo & Ho, 2021; Gyuris, 2018; Mataniari et al., 2020; 

Parange & Marks, 2016; Pérez-Reveles et al., 2021; van der Merwe et al., 2022; Willison & 

O’Regan, 2007). Then, the RSD framework can be an effective tool for improving 

postgraduate students' research skills (Gyuris, 2018). 
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Previous studies have discussed the application of the Research Skill Development 

(RSD) framework in various scientific fields described how the critical thinking skills of 

biology students were developed in solving problems by using the RSD framework (Mataniari 

et al., 2020). Additionally, research by Castillo and Ho (2021) revealed that the RSD 

framework can help improve the research skills of students in interdisciplinary programs. 

Parange and Marks (2016) also demonstrated that the use of the RSD framework can enhance 

the clinical diagnostic reasoning and research skills of medical students in obstetric and 

gynecological sonography. 

However, its application in mathematics, especially at the postgraduate level, is still 

relatively new and requires further emphasis as a significant research gap. In the existing 

literature, most studies focus primarily on the validity of the final results of mathematical 

problem-solving without adequately emphasizing the behavioral processes used by students 

while solving problems (Harisman et al., 2021). For example, many studies in Western 

countries focus on assessing the accuracy of the final answer, but few examine how problem-

solving strategies or processes are applied during problem-solving (Hao et al., 2025; Jiang et 

al., 2021). This indicates a significant research gap regarding the importance of understanding 

the problem-solving process, not just the final results (Hafizatunnisa et al., 2024; Muir et al., 

2008). Furthermore, most studies tend to focus on limited educational contexts, without 

providing comparative insights into how students in developing countries, such as Indonesia 

and Malaysia, face challenges in mathematical problem-solving. Cultural differences in 

learning approaches need to be further explored to gain a deeper understanding. 

The discussion on developing research skills and problem-solving behaviors among 

postgraduate students is relevant globally. However, the use of the framework in this study 

focuses solely on the context of Indonesia and Malaysia. This is because Indonesia and 

Malaysia have unique educational systems and cultures (Jaedun et al., 2024; Laub, 1999). In 

addition to the educational and cultural factors of the two countries, this study also considers 

gender in examining how the RSD framework is applied in the context of mathematics. This 

indicates the need for a deeper exploration of how the RSD framework and problem-solving 

behaviors can be applied in broader and more diverse contexts. 

Despite the extensive application of the RSD framework across disciplines, its 

integration with mathematical problem-solving behavior, particularly in postgraduate research 

contexts, remains underexplored (Harisman, Asra, Suherman, et al., 2025). Existing studies 

focus predominantly on outcome correctness rather than behavioral processes, and there is 

limited evidence on how research-oriented frameworks such as RSD shape students’ 

cognitive, metacognitive, and affective engagement when solving mathematical research 

problems. Moreover, comparative insights across culturally distinct higher education systems, 

such as Indonesia and Malaysia, are largely absent. 

This study aims to clarify the theoretical contribution of the application of the Research 

Skill Development (RSD) framework in a global context, particularly in mathematics 

education at the postgraduate level. The RSD framework provides deeper insights into how 

students develop their research skills, particularly in the process of solving mathematical 

problems. This study also explores the implications of the RSD framework in the context of 

international higher education, taking into account differences in learning culture and gender 
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that may influence how students solve problems. Therefore, this study is expected to provide 

guidance for the development of a more effective and responsive curriculum to the needs of 

students in various countries, by integrating the RSD framework into postgraduate education 

globally. 

Therefore, this study can clarify the theoretical contribution of applying the RSD 

framework in a global context and explore further implications for international higher 

education. By expanding the discussion on how the RSD framework can be applied with 

consideration for diversity (e.g., learning culture and gender), this study provides a more 

comprehensive insight into the application of research skills and problem-solving behaviors at 

the global level. This study is expected not only to provide insights to Indonesian and 

Malaysian scholars, but also to attract international readers by highlighting the global 

relevance of existing findings, such as curriculum development, understanding mathematical 

problem-solving behavior, integration of the RSD framework with other learning theories, 

enhancement of problem-solving abilities, and improvement of research skills (Ain et al., 

2019; Hafizatunnisa et al., 2024; Harisman et al., 2021; Muir et al., 2008; Pérez-Reveles et al., 

2021; Willison & Buisman-Pijlman, 2016). The primary objective of this study is to review 

how the Research Skill Development (RSD) framework influences the problem-solving 

behavior of postgraduate students in Indonesia and Malaysia, and to what extent the learning 

cultures of both countries and gender influence this behavior. 

 

2. METHOD 

This research employed the case study design. The case study design was chosen 

because it allows researchers to conduct an in-depth and contextual study of a limited 

phenomenon (Creswell & Poth, 2018). In this study, the mathematical problem-solving 

behavior of graduate students was examined. This design is particularly appropriate when the 

research aims to answer the 'how' and 'why' questions regarding a contemporary phenomenon 

that cannot be easily separated from its context. In this study, each participant is treated as an 

individual case, allowing researchers to conduct a comprehensive analysis of how each 

student's problem-solving behavior manifests at various levels of the RSD framework. The 

participants were postgraduate students taking the research methodology course at Universitas 

Negeri Padang (Indonesia) and Universiti Pendidikan Sultan Idris (Malaysia). Four students 

from each university were selected based on the RSD framework level. The RSD thinking 

framework utilizes a rubric in research, as described by Willison and O’Regan (2007), which 

can be seen in Figure 1.  

The sample size in this study was determined based on purposive sampling principles, 

focusing on information sufficiency, not statistical representation. In qualitative research with 

a case study design, sample adequacy is not measured by the number of participants, but rather 

by the depth and richness of the data generated (Creswell & Poth, 2018). Eight participants 

were selected because they represented meaningful variation across three key dimensions: (1) 

RSD levels (Levels 3, 4, and 5), (2) problem-solving behavior categories (naïve, routine, and 

sophisticated), and (3) cultural learning contexts (Indonesia and Malaysia). This variation 

allowed for meaningful, in-depth analysis across cases. The principle of theoretical saturation 
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was also considered, meaning data collection ceased when new categories no longer emerged 

from additional data analysis (Rahimi & Khatooni, 2024). Therefore, nine participants were 

deemed sufficient for the purpose of this study, which was to gain a deeper understanding of 

problem-solving behavior within the context of the RSD framework, rather than to statistically 

generalize to a broader population. 

The participant selection process for this study was conducted by considering each 

student's level of Research Skill Development (RSD). Before selecting eight students (five 

from Indonesia and four from Malaysia), the researchers conducted a preliminary assessment 

using the RSD rubric to assess the participants' research skills. This rubric classifies students 

into seven levels (Levels 1 to 7) based on their abilities in various research dimensions, 

including cognitive, metacognitive, and affective skills. Participants were selected based on 

their RSD levels, which included variations within the Levels 3, 4, and 5 categories, to ensure 

diversity in the mathematical problem-solving approaches used. This preliminary assessment 

began with students presenting the results of mini-research from previous assignments as part 

of the initial evaluation. Afterward, interviews were conducted based on indicators at the 

Research Skill Development (RSD) level to categorize students based on the RSD framework. 

This process aimed to identify students' levels of research skills, including cognitive, 

metacognitive, and affective abilities, as reflected in their mathematical problem-solving. 

In addition to selecting participants based on their RSD levels, the RSD framework 

was also used as an analytical lens to analyze students' problem-solving behavior. This 

framework allowed us to evaluate how students at different RSD levels apply different 

problem-solving strategies. Each level in the RSD framework reflects a student's level of skill 

in managing complex problems, across cognitive, metacognitive, and affective dimensions. In 

this study, the RSD framework helped identify differences in problem-solving approaches 

used by students with different RSD levels and provided insight into how their research skills 

developed throughout the problem-solving process. 

In this study, the students were given a test based on indicators of mathematical 

problem-solving behavior adapted from Muir et al. (2008). 
 

 

Figure 1. Research skill development (RSD) framework 
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To collect data, we used two main instruments: a semi-structured test and an interview. 

The test consisted of three mathematical problem-solving problems designed to measure 

students' understanding and application of various problem-solving strategies, which can be 

seen in Table 1. These three questions contained indicators of mathematical problem-solving 

behavior that had been validated by expert, with a level of difficulty adjusted to the abilities of 

the participants, and the potential for responses using various strategies, such as employing 

equations, measuring the height of an object, and identifying patterns or areas. Meanwhile, the 

reliability of the test is 0.889, indicating a fairly good level of consistency. These are non-

routine types of questions, and their suitability has been evaluated by experts based on the 

validation results prior to use. These problems were non-routine, meaning they lacked 

straightforward solutions and required the application of more creative strategies. Each 

problem was validated by experts in mathematics education to ensure its relevance and level 

of difficulty suited to the varying abilities of participants. Additionally, semi-structured 

interviews were conducted to gain deeper insights into students' thinking processes in solving 

these problems and how they overcame challenges that arose during problem-solving. The 

interview protocol included open-ended questions focusing on the strategies participants used, 

the obstacles they encountered, and their reflections on the problem-solving outcomes. 

Table 1. Mathematical problem-solving problems and validation results 

No Problem 
Average Validation Results 

Category 
Validator 1 Validator 2 

1 Mr Arya has several rabbits and several 

cages. When Mr Arya puts 2 rabbits in each 

cage, it turns out that 1 rabbit is left and does 

not get a cage. When Mr Arya places 3 

rabbits in each cage, it turns out that there are 

2 free cages. How many rabbits and cages 

does Mr Arya have? 

5 4.75 Valid 

2 Pak Budi owns a company engaged in a 

large-scale chicken farming. Pak Budi's 

company grows its corn in a rectangular 

garden of 538 m x 114 m to feed the 

chickens. Illustrate the garden after planting 

the corn! How much corn does Pak Budi's 

company plant to feed his chickens if the 

distance between the corn plants must be 

100 𝑐𝑚 𝑥 40 𝑐𝑚! Illustrate the garden after 

planting corn! 

5 5 Valid 

3 The Eiffel Tower is one of the most famous 

tourist attractions in France. What would you 

do if you were in the area of the Eiffel Tower 

and wanted to measure its height? 

 
 

5 5 Valid 
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Data were collected using instruments consisting of test questions and semi-structured 

interviews. The tests measured students’ understanding and the application of problem-solving 

strategies, while interviews provided deeper insights into students' thinking processes and 

attitudes in solving problems. This was done because it was often difficult to explore 

difficulties experienced in solving problems from the written results. Furthermore, data 

analysis was carried out by describing the results and grouping student problem-solving 

behavior based on the problem-solving behavior rubric by Muir et al. (2008), which can be 

seen in Figure 2. 
 

 

Figure 2. Mathematical problem-solving behavior rubric 

 

Qualitative data obtained from interviews and written student responses were analyzed 

using a thematic coding approach. Each participant's response was grouped based on the 

problem-solving behavior rubric developed by Muir et al. (2008), which classifies student 
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behavior into three categories: naive, routine, and sophisticated. The analysis began with the 

transcription of interviews and the coding of written responses using the categories in the 

rubric. The coding process was conducted systematically, with each step in the problem-

solving process recorded and categorized according to the skill level indicated in the rubric. 

After coding, the findings were analyzed to identify patterns and relationships between the 

categories, thereby concluding the students' problem-solving and research skills. 

 

3. RESULTS AND DISCUSSION 

3.1. Results 

This section explains how postgraduate students behave by using the Research Skill 

Development (RSD) framework, and discusses how students solve problems. It also explains 

how students behave at the students' RSD framework level. Data on students’ behavior category 

and the levels of the RSD framework in Indonesia and Malaysia can be seen in Table 2. 

Table 2. Category of problem-solving behavior and level of RSD framework 

for postgraduate students in Indonesia and Malaysia 

Country Name 
Behavior 

Category 

Level of RSD 

Framework 
Culture Gender 

Indonesia UFA Sophisticated 4 

Independent Project, 

teacher center, 

discussion, 

kolaboratif, inklusif 

Women 

UFI Naïve 3 Women 

EE Routine 5 Women 

FN Routine 4 Women 

AD Routine 3 Men 

Malaysia KNBA Routine 5 Group project, 

student/teacher 

center, using 

technology, 

kolaboratif, inklusif 

Men 

KCL Naïve 3 Men 

SHN Sophisticated 5 Women 

NAB Sophisticated 3 Women 

 

UFA 

The level of the RSD framework for UFA is level 4. Meanwhile, UFA is classified in 

the sophisticated category for problem solving. This is evident from UFA’s responses when 

solving the problems. For the first problem, UFA illustrated a rabbit cage. Using this method, 

UFA determined that the number of rabbits was fifteen and that there were six cages. UFA’s 

answer can be seen in Figure 3. 
 

 

Translation : 

So, there are 15 rabbits and 7 cages 

Figure 3. UFA’s answer to problem 1 
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UFA developed her strategy by making boxes containing numbers to represent the 

number of rabbits in the box. UFA explained that he eliminated answers that were not possible, 

such as the number of cages that could not be one or two, because it did not match the 

information given in the problem. In solving this problem, UFA could understand the 

information, plan the solution, and carry out the solution by making a checkered illustration 

because he considered it the easiest way. UFA also evaluated the answer on the paper. UFA 

solved similar problems according to the mathematical structure. When given a question, UFA 

could explain the answer in writing and orally, as well as elaborate on the answer. During the 

interview, UFA also showed confidence in solving a problem. To solve the problem, UFA 

tried to develop a strategy. However, its strategy was still classified as guessing the answer by 

adding boxes and rabbits until it was appropriate. UFA also focused on one method in solving 

this problem, and when he was asked to use other strategies, UFA could not solve the problem.  

In the second problem, which involves finding a solution for how to plant corn on a 

plot of land given the total area and the surface area planted with corn, UFA's answer can be 

seen in Figure 4. 
 

 

 

Translation: 

Farm area =  538,114 =

 61332 𝑚2  =  613320000 𝑐𝑚2 

Corn distance =  100 × 40 =

 4000 𝑐𝑚2 

613320000 𝑐𝑚2 ÷  4000 =

153,330 = A lot of corn is planted. 

Figure 4. UFA's answer to problem 2 

 

UFA solved the problem by developing her own strategy. She identified important 

information in the problem, such as the garden area and the distance between the corn plants, 

and ensured that the units were consistent. UFA divided the garden area by the distance 

between the corn plants, resulting in an answer of 153,330. Subsequently, UFA illustrated the 

garden clearly and precisely, ensuring that the distance between each corn plant was uniform. 

UFA claimed to have solved similar problems, although not in a mathematical structure. She 

also verified her answers to the given problems, and UFA's metacognition was evident in both 

oral and written forms. UFA communicated effectively, both orally and in writing, and was 

able to elaborate on the answers she provided. However, UFA focused solely on one solution 

and was unable to adapt to other strategies. 

Furthermore, to answer the third problem, UFA was asked to measure the height of the 

Eiffel Tower. UFA's answer can be seen in Figure 5. 
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Translation : 

1. Measure the distance from the foot of the 

tower to the end of the tower's shadow. 

2. Stand under the shadow of the tower 

until the shadow of the head end is also 

at the end of the shadow of the tower. 

3. Measure the distance between where you 

stand and the end of the tower's shadow. 

4. Measure your height. 

5. Compare the length of your own shadow 

with the length of the tower's shadow. 

6. The ratio of your height and shadow is 

the same as the ratio of the tower's height 

to the tower's shadow. 

Figure 5. Illustration of UFA's answer to problem 3 
 

In problem 3, UFA identified the problem and chose a solution using the comparison 

method. Based on Figure 4, UFA illustrated a picture of the tower, himself, and the resulting 

shadow. UFA assumed q = The height of the Eiffel Tower, p = The length of the shadow of 

the Eiffel Tower, x = The length of the person's shadow, and y = the height of the person's 

shadow. The formula can determine the height of the tower 
𝑥

𝑦
=

𝑝

𝑞
 . UFA also wrote the steps 

for measuring and explained the answer clearly. In solving this problem, UFA verified her 

answer again. In addition, UFA believed that the solution given was correct. From the answer 

sheet and interview, UFA's metacognition appeared in writing and orally. However, in solving 

problem 3, UFA continued to focus on one method and could not adapt to other approaches. 

UFA also stated that she often solved routine problems related to measuring the height of 

objects using trigonometry. 

Based on the description and rubric of problem-solving behavior, UFA is in the 

sophisticated category because she meets the behavioral indicators: developing her own 

strategy, employing various strategies, demonstrating metacognition in both oral and written 

forms, and following problem-solving steps according to Polya. UFA also meets the 

sophisticated indicators for effective communication, both orally and in writing. She is able to 

elaborate on her answers and is confident in her chosen responses. However, UFA's problem-

solving experience falls within the routine category, as she focuses solely on one solution and 

does not adapt to other strategies. Nevertheless, it is concluded that UFA is classified in the 

sophisticated category of mathematical problem solving. 
 

KCL 

The next research subject in this study was KCL. KCL's RSD framework level is 3. 

KCL has a Naïve behaviour in answering questions. This is because KCL's answer is 

equivalent to a quick answer. KCL's answer to problem 1 can be seen in Figure 6. 
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Translation : 

Rabbit: 29 

Cage: 9 

Figure 6. KCL's answer in solving problem 1 

 

When asked why, KCL answered that there were 29 rabbits and 9 cages. She said she 

was trying out the possible number of rabbits and cages illustrated in Figure 7. 
 

 

Translation : 

3 cages  5 cages 

 

4 cages 

 

29 cages 

Figure 7. KCL's process of finding the answer to problem 1 

 

KCL's answer was equivalent to a quick answer: trying many cages and rabbits with 

different numbers to fulfill statements one and two. KCL was also unable to understand the 

problem, plan the strategy, implement the strategy, and rethink the problem. When asked why, 

she answered 29 cages. She only guessed, and when asked to try to put 3 rabbits into 9, 

sometimes KCL tried to do it, and KCL got 2 rabbits left and said that it was correct, even 

though the question required two cages left. When asked to explain how to put the right rabbits 

in so there would be two drums, KCL did not continue. 

For problem two, KCL also did not understand the task and had not chosen the 

appropriate strategy, as he only divided the numbers. KCL's answer can be seen in Figure 8. 
 

 

 

 

Translation : 

(Horizontal)   (vertical) 

∴ 2580 corn can be planted 

 

 

corn 

Figure 8. KCL's answer in solving problem 2 

 

Based on the illustration in Figure 8, KCL divided the length of the land by the length 

of the area used to plant corn. Furthermore, KCL divided the width of the land by the width of 
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the area used for planting corn. He then selected the smallest value by considering only the 

portion of land that would be planted with corn. When the researcher asked about the meaning 

of the illustration in which KCL created small boxes inside a larger box, KCL explained that 

each piece of land was enclosed by a square fence, and corn was planted within the box. 

Subsequently, the researcher asked the participants to select 2850 as the number of corn plants. 

KCL was unable to answer this question. 

KCL's answer to Problem 3 was to measure the height of the tower by asking the guide 

or people there, as they would know. This response was quick and did not employ a 

mathematical context. KCL's answer on the answer paper can be seen in Figure 9. 
 

 

Translation : 

I would walk away from the tower until I 

could see the top of the tower. I will see 

the top of the tower at an angle of 45 

degrees, and the distance from the tower 

is equal to the height, following 

trigonometry 

h=height 

j=distance 

height=distance 

Then, I must measure the distance 

between me and the tower to find its 

height. 

Figure 9. Illustration of KCL's answer to problem 3 

 

When the researcher asked about the answers on the answer sheet, KCL stated that the 

tower's height can be measured using the tan 45° principle, where we can stand up to form a 

45° angle. Then, the tower's height can be calculated by determining the distance from the 

tower to the person standing before it. 

Based on the description and rubric of problem-solving behavior, KCL is classified in 

the naïve category because he does not develop his own strategy. KCL provides quick answers 

without employing a systematic approach; he relies solely on trial-and-error methods to solve 

problems. According to Polya, KCL also demonstrates errors when executing problem-solving 

steps. KCL's written communication is not yet adequate, and he is confident in providing quick 

answers. Additionally, KCL employs a guessing method to solve problems. Therefore, it is 

concluded that KCL is classified in the naïve category of mathematical problem solving. 
 

SHN 

In the RSD framework, SHN is at level 5. Meanwhile, in solving problems, SHN is 

classified as sophisticated. For problem 1, SHN answered that the number of rabbits was 

thirteen and the number of cages was six. SHN's answer can be seen in Figure 10. 
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Translation : 

Directions 

x = cage 

y = rabbit 
 

than (1) 
 

(3) in (2) 
 

𝑥 = 7 in (3) 
 

Pak Arya has 15 

rabbits and 

7 cages. 

Figure 10. Illustration of SHN's answer to problem 1 

 

SHN developed her strategy by creating a memorandum in algebraic form. She 

modeled x as the number of cages and y as the number of rabbits. From this, SHN derived two 

equations. The first one was 2𝑥 = 𝑦 − 1 and 
𝑦

3
= 𝑥 − 2. SHN then planned the solution by 

substituting the manipulated equation 1 into equation 2, thus obtaining the value of x, and 

continued with the substitution into equation 1 to determine the value of y. SHN was also able 

to prove and convince that the solution was correct. SHN tried to create a sophisticated 

strategy. When asked whether SHN had experience solving similar problems before, SHN 

answered that she had and did it algebraically. SHN's verbal and written communication was 

clear, and she could elaborate the answer correctly. When answering questions, SHN showed 

confidence in her problem-solving ability. However, when asked about other ways to solve 

similar problems, SHN focused more on solving by substitution and rarely used other methods. 

The second problem was finding a solution for planting corn on a plot of land, given 

the land area and the surface area of the land. SHN's answer can be seen in Figure 11. 
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Translation : 

corn spacing(width)  corn 

spacing(length) 

 

spacing spacing 

corn=5+1=6 corn=2+1=3 

 

balanced left and right, 

balanced bottom and top 

hint 

x=corn 

garden illustration: 

 

∴ Total corn planted by Pak 

Budi's company is 6x3=18 

corns. 

Figure 11. SHN's answer to problem 2 

 

SHN correctly understood the problem and planned strategies for solving it. She 

created illustrations and divided the available land area for planting corn. However, SHN 

neglected to ensure that the unit area was correctly calculated for the problem when 

determining the area. When asked the question, SHN admitted that she had forgotten the 

problem involved different units. This indicates that SHN did not verify her solution to the 

problem. However, when asked to revise her answer, SHN was able to adapt and change her 

strategy to solve the problem appropriately. SHN solved the problem completely and 

demonstrated her understanding; however, she made a slight mistake regarding the planting of 

corn from the edge of the field, as the distances on the left and right sides of the field should 

have been accounted for. SHN's metacognition was evident in her spoken communication. 

When asked, she realized that the unit of the garden area differed in centimeters from the 

distance between each corn plant. SHN also has experience in solving similar problems. 

Furthermore, in problem three, SHN was asked to measure the height of the Eiffel 

Tower. SHN’s answer can be seen in Figure 12. 
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Translation : 

Steps: 

1. Stand in front of the Eiffel Tower at a 

distance of 500 m. 

2. Ask someone to photograph me with 

the whole tower. 

3. Based on the picture, I will determine 

the distance from the footprint to the 

tip of the Eiffel Tower using a 

protractor as shown below 

4. Once known, I will use the following 

formula to determine the height, t, of 

the tower: 

Figure 12. Illustration of SHN’s answer to problem 3 

 

For problem 2, SHN stated that the tower can be measured by standing 500 m away 

from the foot of the Eiffel Tower. Then, SHN determined the elevation angle (a) between the 

tip of her foot and the top of the tower. SHN stated that the strategy she used after getting these 

two things was to use trigonometry, namely 𝑡𝑎𝑛 𝑎 =
𝑡 (𝑡𝑜𝑤𝑒𝑟 ℎ𝑒𝑖𝑔ℎ𝑡)

500
𝑚. SHN’s strategy in 

solving this problem was good, but SHN made a mistake in determining the elevation angle. 

SHN did not explain how to determine the elevation angle. SHN also stated that determining 

the elevation angle this way was impossible. After that, SHN was given a little hint in the form 

of time, and the shadow produced by the Eiffel Tower. From these clues, SHN was able to 

adapt and explain another way to determine the problem. SHN discovered that she could see 

the shadow at a certain hour, and related it to the elevation angle. SHN also mentioned that 

she often solved routine problems related to measuring the height of objects using 

trigonometry, but rarely solved open-ended problems. 

Based on the description and rubric of problem-solving behavior, SHN is classified in 

the sophisticated category because she meets the behavioral indicators: developing her own 

strategy, employing a variety of strategies, and demonstrating metacognition in both oral and 

written forms. SHN also meets the sophisticated indicator of effective communication, both 

orally and in writing. She is able to elaborate on her answers and is confident in her chosen 

responses. SHN's problem-solving experience is classified as sophisticated because she 

understands similar problems according to their mathematical structure. However, SHN does 

not verify the results/solutions to the problem. Therefore, SHN is in the routine category. In 

addition, SHN has alternative methods to solve problems. Thus, SHN is included in the 

sophisticated mathematical problem-solving category. 

Based on the analysis of the entire case, a comparison between the problem-solving 

behavior categories and the RSD framework levels of each participant is presented in Table 2. 

From the table, it can be seen that participants with sophisticated behavior (UFA, SHN, NAB) 

show higher RSD dimension characteristics, especially in the metacognitive and 

communicative dimensions, compared to participants with naive behavior (UFI, KCL). 
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However, this comparison also reveals a pattern that is not always linear: NAB shows 

sophisticated behavior despite being at RSD Level 3, while EE shows routine behavior despite 

being at RSD Level 5. 
 

3.2. Discussion 

Based on field findings, data indicate that both male and female students, as well as 

Indonesian and Malaysian students, can fall into either the sophisticated or naive categories. 

Therefore, there is no dominant pattern indicating a direct influence of gender or culture on 

behavioral categories. However, observed differences in problem-solving strategies suggest 

that Indonesian female students (such as UFA and EE) tend to use a systematic, step-based, 

analytical approach, while Malaysian male students (such as KNBA) tend to demonstrate a 

more creative and exploratory approach. This represents a difference in cognitive style, not 

problem-solving capacity. This aligns with the findings of Hasan et al. (2024) that female 

students tend to be more detailed in their decision-making, while males tend to use more 

concise procedures. This difference can be explained by differences in learning cultures. 

Indonesia's more teacher-centered education system encourages a structured, analytical 

approach, while Malaysia's student-centered approach with the use of technology (as seen in 

Table 2) may encourage more creative exploration. Thus, this finding is not a contradiction, 

but rather shows that gender and learning culture influence problem-solving styles and 

strategies, but do not determine the level of a student's behavior. 

In addition, problem-solving can also be influenced or not by gender. As Ain et al. 

(2019) revealed that gender does not influence students' problem-solving abilities. Both men 

and women develop similar research skills, such as analyzing data, identifying problems, and 

developing solutions (Ain et al., 2019). However, Ain et al. (2019) found differences in how 

men and women use problem-solving skills in the workplace. In contrast to Hasan et al. (2024), 

their research discusses the differences in reasoning abilities between men and women in 

solving mathematical problems. According to Hasan et al. (2024), men are superior in 

identifying and solving problems with concise procedures, while women are more detailed in 

making resolutions in mathematical problem-solving performance. So far, no research has 

discussed how gender influences mathematical problem-solving behavior through the RSD 

framework level of thinking. However, from the study's findings, both women and men have 

mathematical problem-solving behavior that tends to be the same at the same level of the RSD 

thinking framework. 

Analysis of mathematical problem-solving behavior of postgraduate students through 

the Research Skill Development (RSD) framework level shows that students with 

sophisticated mathematical problem-solving behavior do not always have good research skills. 

A high level of RSD framework also correlates with better research skills. This study 

highlights the importance of developing mathematical problem-solving behavior and research 

skills of postgraduate students through an effective learning approach to become competent 

researchers and be ready to face career challenges. In Missingham et al. (2018), it was 

concluded that project-based learning can effectively develop problem-solving and research 

skills in engineering students. Thus, students can be better prepared to face challenges in their 

careers as engineers (Missingham et al., 2018). 
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Meanwhile, Naive problem-solving behavior is likely due to a lack of exposure to non-

routine problems in previous study programs. This is in line with Muir et al.’s (2008) view that 

the habit of seeking quick answers without a systematic process is an adaptive response to a 

learning environment that emphasizes end results over thought processes. The implication is 

that graduate education needs to be redesigned to emphasize metacognitive processes, rather 

than simply the accuracy of final answers. These findings imply that graduate programs need 

to integrate research-based learning more systematically from the beginning, rather than just 

at the thesis or dissertation stage. Using the RSD framework as a self-reflection tool can help 

students identify their weaknesses early and develop more diverse strategies. 

In addition, Willison and Buisman-Pijlman (2016) looked at the development of 

research skills in undergraduate students and how this can prepare them for doctoral (PhD) 

studies. This study emphasizes the importance of developing research skills early in higher 

education (Willison & Buisman-Pijlman, 2016). Meanwhile, Mataniari et al. (2020) found that 

the RSD framework can be used to develop critical thinking skills in biology students. Biology 

students using the RSD framework significantly improved their critical thinking skills. 

Therefore, lecturers can use the RSD framework as an effective learning approach to improve 

students' critical thinking skills. Thus, it is important to develop effective teaching strategies 

to improve the research skills of postgraduate students (Abiddin et al., 2011; Alsaleh, 2020; 

Azmi & Daud, 2019; Daniel, 2022; Feldon et al., 2011; Khalaf & Alshammari, 2023; Kumari 

et al., 2019; Lindsay et al., 2002; Rahman et al., 2014; Zuber-Skerritt, 1987). 

Experts have also discussed mathematical problem-solving behavior. It was first 

conducted by Muir et al. (2008), who developed a rubric for mathematical problem-solving 

behavior in final-year elementary school students. Muir et al. (2008) categorized students' 

mathematical problem-solving behavior into 3 categories: naïve, routine, and sophisticated. In 

addition, Harisman et al. (2021) also developed a rubric for mathematical problem-solving 

behavior in junior high school students. Unlike Muir et al. (2008), Harisman et al. (2021) 

categorized students into 4 categories: apathetic, routine, semi-sophisticated, and 

sophisticated. Furthermore, research on mathematics problem-solving behavior was also 

conducted by Hafizatunnisa et al. (2024) on high school students. In their research, 

Hafizatunnisa et al. (2024) categorized students into 5 mathematical problem-solving 

categories: apathetic, semi-routine, routine, semi-sophisticated, and sophisticated. 

Mathematical thinking behavior is still very common among researchers. Thus, no research 

has specifically discussed the mathematical problem-solving behavior of postgraduate 

students through the RSD thinking framework level, to explore whether students with a high 

RSD thinking framework level also have high mathematical problem-solving behavior. 

In addition to problem-solving behavior, several studies have discussed other 

mathematical thinking behaviors. Among them are Gunawan et al. (2019), who explored the 

conceptual understanding behavior of junior high school students. Then, Rohati et al. (2022, 

2023), who assessed the mathematical reasoning behavior of junior high school students. 

Then, Musdi et al. (2024), who developed a rubric for assessing students' mathematical 

communication behavior. Last, Harisman, Asra, Hafizatunnisa, et al. (2025) developed a 

rubric for assessing students’ mathematical representation behavior. 
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The relationship between RSD levels and problem-solving behavior can be more 

deeply understood by examining the specific dimensions of RSD manifested in each 

behavioral category. Students with sophisticated behaviors (such as UFA and SHN) exhibit 

characteristics aligned with Levels 4–5 of RSD, namely the ability to develop their own 

strategies (cognitive dimension), reevaluate their processes (metacognitive dimension), and 

communicate solutions effectively both orally and in writing (affective-communicative 

dimension). Conversely, students with naïve behaviors (such as KCL and UFI) exhibit Level 

3 RSD characteristics, where they still rely on trial-and-error methods, are unable to 

systematically verify answers, and exhibit limitations in the metacognitive dimension. These 

findings strengthen the argument that integrating the RSD framework into postgraduate 

education is not simply an assessment tool but also a pedagogical framework that can guide 

curriculum development. Specifically, programs that explicitly train students in the 

metacognitive dimensions of RSD, such as practicing self-reflection and solution verification, 

have the potential to improve the quality of problem-solving behavior from naïve or routine to 

sophisticated. This is in line with Gyuris (2018), who emphasized that effective postgraduate 

research skills training must align with the RSD framework explicitly, not implicitly. 
 

4. CONCLUSION 

The findings of this study indicate that postgraduate students in research methodology 

courses exhibit three distinct forms of mathematical problem-solving behavior: naïve, routine, 

and sophisticated. These behaviors reflect varying levels of cognitive, metacognitive, and 

strategic engagement when responding to both mathematical tasks and research-related 

problems. The results demonstrate that students with more sophisticated problem-solving 

behavior tend to employ broader strategies, perform more systematic evaluations, and 

demonstrate higher levels of inquiry, aligning with the expectations of the Research Skill 

Development (RSD) framework. Furthermore, learning culture and gender do not significantly 

determine the level of problem-solving behavior of Indonesian and Malaysian students, as well 

as male and female students, who can exhibit sophisticated, routine, or naive behavior. 

However, significant differences were observed in the strategies and approaches used: 

Indonesian female students tended to adopt a systematic, analytical approach, while Malaysian 

male students tended to demonstrate a more creative and exploratory approach. This difference 

is understood as a reflection of the differences in learning cultures between the two educational 

systems, where the teacher-centered culture in Indonesia encourages procedural rigor, while 

the technology-based, student-centered approach in Malaysia encourages more open 

exploration. 

These findings emphasize that developing an effective postgraduate curriculum 

requires considering not only the level of RSD and problem-solving strategies, but also the 

diversity of learning cultures and gender as factors that shape students' thinking styles. 

Explicitly integrating the RSD framework into postgraduate programs, coupled with 

sensitivity to cultural and gender differences, has the potential to produce graduates who are 

more adaptable, reflective, and prepared to face research challenges globally. 

However, this study has several limitations. The analysis conducted was restricted to 

postgraduate students; therefore, the findings cannot be generalized to students at different 
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academic levels. Additionally, the study did not include a direct comparison between the 

problem-solving behavior of postgraduate and undergraduate students, limiting the ability to 

fully understand developmental differences across academic stages. 

Future studies are encouraged to compare the problem-solving behaviors of 

undergraduate and postgraduate students using broader and more diverse participant groups. 

Further research may also examine how disciplinary backgrounds, levels of research 

experience, and learning cultures influence the interaction between the RSD framework and 

students’ problem-solving behavior. Such investigations would extend the theoretical and 

practical implications of the present study and offer deeper insights into developing research 

skills across different educational contexts. 
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