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ABSTRACT

Problem-solving ability is a crucial skill for postgraduate students, playing a vital role in research success,
particularly in designing, conducting, and evaluating research. However, many students encounter difficulties
during the process, such as determining a viable research topic, selecting suitable methods, and accurately
interpreting data. The problem-solving behaviors that students exhibit could potentially influence their
level of research skills within the Research Skill Development (RSD) framework, which offers six key aspects
for developing research skills. This study aimed to explore the relationship between graduate students’
problem-solving behaviours and their research skills based on the RSD framework. The study involved eight
students from two universities in Malaysia and Indonesia. Data were collected through problem-solving tests
and semi-structured interviews. The RSD framework was used to assess the students’ level of research skills,
which included aspects such as planning, conducting, and evaluating research. Analysis was conducted to
identify patterns of problem-solving behaviours associated with the level of RSD. The results showed that
students with more sophisticated problem-solving behaviours achieved higher levels of research skills in the
RSD framework. Recommendations are provided for the development of more effective programmes so that
students can be better prepared to face challenges in the academic and professional world.

Keywords: Problem-Solving Behaviour; Postgraduate Students; Research Skill Development; Thematic
Analysis.

RESUMEN

La capacidad de resolucion de problemas es una habilidad esencial para los estudiantes de posgrado que
desempeia un papel importante en el éxito de la investigacion, especialmente en el diseio, la realizacion
y la evaluacion de la misma. Sin embargo, muchos estudiantes experimentan dificultades en el proceso,
como determinar un tema de investigacion viable, elegir los métodos adecuados e interpretar los datos con
precision. Los comportamientos de resolucion de problemas que muestran los estudiantes podrian influir
en su nivel de habilidades de investigacion dentro del marco de desarrollo de habilidades de investigacion
(RSD), que ofrece seis aspectos clave para desarrollar dichas habilidades. El objetivo de este estudio era
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explorar la relacion entre los comportamientos de resolucion de problemas de los estudiantes de posgrado
y sus habilidades de investigacion basadas en el marco RSD. En el estudio participaron ocho estudiantes
de dos universidades de Malasia e Indonesia. Los datos se recopilaron mediante pruebas de resolucion de
problemas y entrevistas semiestructuradas. Se utilizo el marco RSD para evaluar el nivel de habilidades de
investigacion de los estudiantes, que incluia aspectos como la planificacion, la realizacion y la evaluacion
de la investigacion. Se realizé un analisis para identificar patrones de comportamientos de resolucion de
problemas asociados con el nivel de RSD. Los resultados mostraron que los estudiantes con comportamientos
de resolucion de problemas mas sofisticados alcanzaron niveles mas altos de habilidades de investigacion
en el marco RSD. Se ofrecen recomendaciones para el desarrollo de programas mas eficaces, de modo que
los estudiantes puedan estar mejor preparados para afrontar los retos del mundo académico y profesional.

Palabras clave: Comportamiento de Resolucion de Problemas; Estudiantes de Posgrado; Desarrollo de
Habilidades de Investigacion; Analisis Tematico.

INTRODUCTION

Problem-solving is an essential skill for graduate students. %% Problem-solving has become a significant focus
of the curriculum in many countries.*% If students possess good problem-solving skills, they can find solutions
to the difficulties they face in everyday life.®”® Postgraduate programmes that lead to a master’s degree are
obliged to develop problem-solving skills to a higher level compared to undergraduate programmes. Problem-
solving ability can be trained or developed as it is not an innate ability. However, achieving problem-solving
ability requires cognitive, affective, and psychomotor processes, which in theoretical studies are collectively
referred to as problem-solving behavior. ¢

Research methodology is one of the courses that can help graduate students develop their problem-solving
skills."%") First-year students contract this course. The competencies gained from research methodology courses
in postgraduate programs are different from those in undergraduate programs. In the postgraduate programme,
the focus is more on how prospective master’s students design proposals for each type of research and conduct
mini-thesis research. The approach used in the learning process is project-based learning. This approach also
helps the university achieve its key performance indicators. In the given project, students are required to
understand the problem, determine the method, conduct research, and evaluate the research process that
has been carried out. These steps are closely related to the indicators of problem-solving behaviour proposed
by Muir(, According to Muir®?, a person possesses good problem-solving skills when they can understand the
structure of the problem, use appropriate strategies, demonstrate metacognition, conceptual understanding,
and interpret information effectively.

The difficulties faced by students in making research proposals and carrying out mini-research include: (1)
determining problems that are worth researching, (2) choosing the proper research method, (3) developing
good research instruments, (4) analysing data, and (5) carrying out research carefully.® These difficulties
cause students to struggle with writing a thesis."® This has an impact on their ability to complete their studies.
13,19 Various studies have examined and provided solutions to students’ difficulties in research methodology
courses. For example, (1) Pfeffer et al."® Research combined active learning and discussion learning methods
and focused on challenges and rewards in the learning process (2) Shahsavar et al.('” Research identified
students* difficulties in the research process in research courses and applied various collaborative learning
strategies, and (3) Noviarni"® Research applied guided assignments and exercises to help students overcome
learning difficulties in research courses.

The lecturers of this course have also implemented various learning strategies, but there are still difficulties
in conducting research. Therefore, this research integrates a framework suitable for project-based learning. The
chosen framework is the Research Skill Development (RSD) framework. The RSD framework was first designed
in 2006 and updated in 2018.7% The RSD framework offers six aspects and five autonomous dimensions, namely:
(1) initiate/clarify, (2) discover/produce, (3) evaluate/reflect, (4) organise/manage, (5) synthesise/analyse,
and (6) apply/apply. The RSD framework has been trialed in various countries, including Australia, the United
States, Pacific countries, Cambodia, and the United Kingdom.?» The RSD framework is suitable for undergraduate
students, working graduates, postgraduate students, and doctoral students.?"2? RSD frameworks can also help
develop research skills, problem-solving, critical thinking, and other higher-order skills. RSD frameworks are
also suitable for integration in project-based.??% However, there is a significant gap in the literature exploring
the application of RSD in developing countries. Although previous research demonstrates the benefits of RSD
in helping students plan, conduct, and evaluate research, very few studies have examined the adaptation and
implementation of this framework in educational contexts in developing countries. Further research is needed
to understand how RSD can be effectively integrated into curricula in countries with academic challenges.
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Therefore, this study sheds light on how graduate students’ problem-solving behaviour is related to the student
level in the RSD framework in universities in developing countries.

In this study, researchers will explore six aspects based on the RSD framework. Students observe their skills
and abilities by using a problem-solving behaviour rubric. Researchers have developed the problem-solving
behaviour rubric by reviewing the affective aspects of Knowledge ownership, self-control, self-confidence, and
affective.® In the aspect of Knowledge ownership, it is observed how students solve research problems, the
use of prior Knowledge in research, variations in methods used for problem-solving, and verbal communication
in problem-solving by applying Polya’s Heuristic strategy. Self-control was used to examine their metacognitive
thinking. In terms of the belief aspect, students’ perceptions of the plan’s implementation, their beliefs about
the strategy used, and affective aspects related to their self-confidence were also investigated. This study aims
to describe the relationship between problem-solving behaviour and the level of postgraduate students based
on the RSD framework at Universitas Negeri Padang and Sultan Idris University of Education.

METHOD
Participants

The sample selection method used in this study was purposive sampling, involving four postgraduate students
from a university in Malaysia and four doctoral students from Universitas Negeri Padang who had completed the
research methodology course. The selection of doctoral students from two different universities and countries
was based on several strategic considerations and academic relevance. Both universities have a strong reputation
in education and research, ensuring that participants have a sufficient educational background to participate in
this research. The different cultural contexts and education systems between Malaysia and Indonesia provided
rich variations in the research data. This not only enriched the research findings but also provided greater
insight into the problem-solving behaviours and research skills of postgraduate students in different educational
settings. Thus, the collaboration between UPSI and UNP can significantly contribute to the academic literature
and educational practices in both countries.

Tasks

Postgraduate students were given a test consisting of three mathematical problem-solving problems to assess
their problem-solving behaviour. Three problems containing indicators of problem-solving behaviour that have
gone through a validation process with a difficulty level that has been adjusted to the ability of the selected
participants, and the potential for problems to be answered with various strategies such as using equations,
measuring the height of an object, and finding patterns or areas. These problems are of a non-routine type,
and experts have validated their suitability through the results of validation, as well as supported by colleagues
involved in the study. Meanwhile, to see the level of RSD, students were asked to prepare themselves to present
project assignments in the research methodology course. The results of the question validation are presented
in table 1.

Table 1. Mathematical Problem Solving: Problems and Validation Results

Average Validation Results
No Problem . . Category
Validator 1 Validator 2
1  MrArya has several rabbits and several cages. When Mr. Arya places two 5 4,75 Valid
rabbits in each cage, it turns out that one rabbit is left over and does
not get a cage. When Mr Arya places three rabbits in each cage, it turns
out that there are two free cages. How many rabbits?

2  Pak Budi owns a company that is engaged in large-scale chicken farming. 5 5 Valid
To feed the chickens, Pak Budi’s company grows its corn in a rectangular
garden measuring 538 m x 114 m. 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!

3 The Eiffel Tower is one of the most famous tourist attractions in France. 5 5 Valid
If you were in the area of the Eiffel Tower and wanted to measure its
height, what would you do?
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Procedure

Data on problem-solving behaviour was collected using instruments consisting of test questions and semi-
structured interviews.® The test questions were used to measure students’ understanding and application of
problem-solving strategies. In contrast, the interviews were used to delve deeper into their thought processes
and attitudes when solving problems. This was done because it is often challenging to identify difficulties
experienced in solving problems from written results.? Therefore, it is essential to conduct oral interviews.
Furthermore, data analysis was performed by describing the results and categorizing students’ problem-solving
behavior based on the rubric of problem-solving behavior(? in table 2.

Data to determine students’ level in the RSD framework was collected using a different procedure from the
one used to collect data on problem-solving behaviour. The students were assigned a project in the research
methodology course and then presented it. Data were collected through the RSD framework,?? as well as semi-
structured interviews.® Aimed at exploring students’ experiences and reflections during the project completion
process. In addition, the RSD framework was used to categorise students’ levels based on the indicators set
out in the RSD framework, such as the application of idea generation steps, use of appropriate methodology,
level of data accuracy, organisation of information, and other research steps. After data collection, analysis
was carried out to evaluate the level of students* ability to solve problems and provide a clear picture of the
development of students’ abilities based on the RSD framework in figure 1.

After collecting data on problem-solving behaviour categories and student levels based on the RSD
framework, the next step is to analyse the results obtained to identify patterns and relationships between
problem-solving behaviour and the levels achieved by students. The analysis was conducted by comparing the
scores obtained from the rubric of problem-solving behaviour and the application of the RSD steps. After the
study was completed, conclusions were drawn based on the findings that showed the relationship between the
problem-solving behavior exhibited by the students and their level, as determined by the RSD framework.

Data Analysis

The rating scale in table 2 was used to classify each student’s response in terms of utilizing prior Knowledge,
employing diverse problem-solving methods, cognitive thinking in mathematical problem-solving, and conformity
with Polya’s four-stage heuristic model. The assessment of the level of understanding and efficiency in selecting
and executing the plan did not depend on the correctness of the answer. For each of the three problems, the
recorded information related to the strategies used by each student, their respective ratings for each section
of the scale in table 2, their level of confidence in solving the problem, and their communication and trust in
outlining similar problems or alternative ways to solve them. This study re-analysed the data with a focus on
how each student solved the three issues to check the consistency of individual problem-solving behaviour.
Each student counted the number of correct answers and the frequency of their strategy use. The data were
then further analyzed to categorize the students’ problem-solving behavior. There are three categories of
problem-solving behaviour, namely naive, routine, and sophisticated.

Table 2. Problem-Solving Behaviour Rubric

Behaviour Categories

Naive

Routine

Sophisticated

Employs coping strategies such as
manipulating numbers

Relies on one or two strategies

Metacognitive thinking is not displayed
in written or verbal communication.

Errors occur at any and/or all four
stages of problem solving

Cannot articulate having solved a
similar problem before

Written communication is
inadequate.

usually

Often uses the same method to solve
all problems

Equates confidence with achieving the
answer quickly

Implements a strategy in a systematic
manner

Does not adapt or switch strategies if
one is not working

Metacognitive
verbally

thinking is displayed

No attempt is usually made to verify the
solution

Can identify a similar problem, but
not necessarily based on mathematical
structure

Written and verbal

Focuses on one way to solve the problem

Often expresses a lack of confidence in
problem-solving ability

Generates own strategies

Willing to use a variety and

combination of strategies

Metacognitive thinking is evident in
written and verbal responses

Scores highly for each of the four
stages of Polya’s heuristic plan and
verifies the solution.

Identifies identical issues according to
their mathematical structure

Written communication
inadequate

is usually

Identifies alternative ways to solve
problems

Display confidence in problem-solving
ability
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Learners with naive behaviour tend to use limited and straightforward approaches, often relying on just one
or two basic strategies without fully understanding the underlying concepts, which makes it difficult for them
to solve more complex problems. On the other hand, learners with routine behaviour show persistence in using
the same strategies even though they are not always successful, and they tend to follow established procedures
without critically evaluating the resulting solutions. Meanwhile, learners with sophisticated behaviour can
recognise patterns in problems, apply various strategies with flexibility, and show good metacognition skills,
such as monitoring and evaluating their problem-solving process. Thus, the understanding and application of
more complex strategies, as well as the ability to adapt to new situations, are key indicators of higher levels
of problem-solving ability. To determine whether individuals exhibit consistent behavior across problems, each
individual’s approach to solving each problem is examined, and their behavior is then classified based on
descriptions of naive, routine, and sophisticated problem solvers. Frequency counts were used to document the
occurrence of specific behaviours.

The Research Skill Development (RSD) framework. @ Figure 1 provides a guideline for determining a graduate
student’s level of managing and directing their research process. The RSD framework can be operationalised
as task-specific assessment criteria in a matrix (rubric) structured around six aspects; it provides a breakdown
of grades for tasks, clarifying expectations for tasks at specific year levels and levels of autonomy.®%?) The
RSD framework identifies six critical aspects of the research process, encompassing different levels of student
autonomy in conducting research. The identification is conducted by examining the steps students take in
response to the project assignments presented to them. The aspects assessed were the ability to formulate
a research question, collect information and data, analyse and interpret the data collected, integrate
information from multiple sources to build an argument, assess the quality and relevance of the information,
and communicate the research findings effectively to relevant audiences. There is also an assessment of how
much mentoring students do, how many decisions they make themselves, and the extent to which students can
manage the research process. The postgraduate students were asked to reflect on their research experience.
Based on the projects and interviews, they were categorised against the RSD framework by five reviewers. The
researchers’ categorisation results were recorded, and then all the data was collected. The results of the data

collection served as the basis for determining the students’ level of RSD.
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RESULTS

Figure 1. Researcher Skill Development Framework

Result Problem-Solving Behaviour of Indonesian and Malaysian Postgraduate Students

Table 3 presents the results of identifying the problem-solving behavior of postgraduate students in
Indonesia. Of the four Indonesian students who participated in this study, there are two doctoral students
whose problem-solving behaviour is routine (EE and FN), one sophisticated student (UFA), and one student
(Naive). UFA demonstrated a good ability to understand the problem, plan the solution, and execute the
necessary steps. They were able to communicate answers clearly and had high confidence. In addition, UFA
demonstrated good metacognitive skills, although it sometimes remained focused on a single solution method
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and lacked flexibility in adapting to other strategies. For EE and FN, they have shown more structured problem-
solving behaviour, although they still rely on familiar methods. EE and FN have been able to solve problems
systematically but have not demonstrated innovation or variation in their approach. UFI, on the other hand,
tends to use simpler approaches and often relies on guesswork or unstructured methods. Students in this level
also show confidence in answering, but lack in-depth understanding of the problem at hand, and are unable to
adapt to other methods when requested.

Table 3. Category of Problem-Solving Behavior
for Postgraduate Students

Country Naive Routine Sophiticated

Indonesia UFI FN UFA
UFI EE

Malaysia KCL KNBA NAB

SHN

As for the 4 Malaysian students who participated, there were two sophisticated students (SHN and NAB),
one routine category (KNBA), and one naive category (KCL). For SHN and NAB, students in the sophisticated
category demonstrated a high ability to understand and analyze the problem. Students can plan effective
solutions, employ various strategies, and communicate their answers. Their metacognitive skills are seen in
the ability to reflect on the problem-solving process and adjust their approach as needed. They demonstrated
high confidence and effectively explained the reasoning behind the strategies employed. KNAB students showed
more structured problem-solving behaviour. KNAB was also able to solve problems systematically but tended to
rely on familiar methods and showed less innovation in their approach. While students may reach the correct
solution, they may not always consider alternatives or more effective strategies. In addition, KCL students
often employ a more straightforward approach and frequently rely on guesswork or unstructured methods. KCL
already had confidence in answering but lacked an in-depth understanding of the problem at hand. Limitations
in flexibility and adaptation to problem-solving strategies became a challenge for him.

RSD Framework Level Description
Indonesian Postgraduate Students

The description of the ability of Indonesian postgraduate students, based on the RSD framework, is presented
in table 4. This data is based on the assessment of six aspects and five autonomous dimensions of the RSD
framework. Based on the results of observations and interviews with the reviewer.

Table 4. Indonesian students’ level based on the Research Skill Design (RSD) framework

No Student Reviewer Average Level from Reviewer RSD Level
1 UFA SH 4,7 4
YL 3,7
AQ 4,1
AN 4,4
Fz 3,5
2 UFI SH 4,7 3
YL 1,7
AQ 3,9
AN 3,9
FZ 1,7
3 EE SH 4,4 5
YL 5,1
AQ 5,4
AN 5,1
FzZ 4,6
4 FN SH 4,5 4
YL 2,5
AQ 3,2
AN 5,7
FzZ 4,2
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UFA

At the RSD level, UFA is at level 4, where UFA determines research ideas by proposing and is guided and
assisted by the supervisor’s direction. UFA’s research objectives analyse students’ errors based on Newman’s
error theory. UFA obtained this research objective based on expertise and literature from previous theses
or articles. This research employed a qualitative approach and descriptive research design. UFA chose this
research method independently and sought a suitable methodology based on structured guidelines.

The guidelines were appropriate to the research based on the literature. The results of the analysis were
evaluated as the research progressed to improve the process used. When collecting data, the UFA identifies
sources of research information, collects data using a self-defined structure, and organises the process. The
research proposed or presented is an analytical study that aims to examine student errors based on the theory
of student error. The results of this research were obtained on a specific subject and can be utilized by
educators in the school where the research was conducted.

Ob: Why did you choose qualitative and descriptive research methodology?

UFA: | chose a qualitative and descriptive research approach, based on the articles | read for
reference.

Ob: How do you ensure the data you get is correct?

UFA: After getting the data from the test, | rechecked the test results with the school teacher. Additionally,
| interviewed the students again regarding their test results.

Ob: Who is included in this data collection?

UFA: The maths subject teacher needs to find a sample that suits the purpose of the study. I also involved
experts to validate the questions before conducting the test.

Ob: What are the benefits of your research?

UFA: This research is helpful for teachers at school as an evaluation and reflection material in designing
future learning.

UFI

Based on the levels in the RSD framework, UFI is at level 3, where restrictions and directions from the
supervisor guide UFA in determining research ideas. UFI’s research objective is to examine the effect of
using interactive media, specifically quiz applications, on student learning achievement. UFI determined the
research objectives to investigate the impact of quizzes on student learning outcomes at SMA N 8 Padang,
based on the structure directed by the supervisor. UFl searched for data from sources that were self-reported
and employed a methodology consistent with the research, namely a quantitative approach. The results of
the analysis were evaluated against the research objectives using the N-Gain test. When collecting data, UFI
organised the data collection process itself and used the recommended structure. The results were also self-
organised based on the methodology and data collection process. Furthermore, UFI has employed appropriate
language and structure to demonstrate a scientific understanding and apply the findings to the learning process.
UFI’s research results demonstrate the benefits of using interactive media in the learning process, which can
improve student learning outcomes in mathematics.

Ob: What research methods did you use in conducting this research?

UFI: To assess and analyze the improvement in students’ learning achievement, a quantitative method is
used.

Ob: Are you sure that’s the correct approach, or is there an alternative method?

UFI: | don’t think there is any other way, and I’m sure this method is the one used.

Ob: How are you sure this method is correct?

UFI: | believe that based on the results of the data analysis you have done, the research data is
correct.

Ob: You have conducted the research and drawn your conclusions. Now, how do you conclude?

UFI: Based on the calculation using N-gain, there is a 72,92 % increase in learning outcomes, indicating a
significant improvement.

Ob: What do you think are the benefits of the research you have done?

UFI: The benefits of this research are primarily for educators, as it provides information on how the use of
quizzes can improve learning outcomes.

EE

For the RSD level, EE is at level 4, where in this category, EE is more guided by the discipline and context,
as evidenced by the paper presented, which focuses on ethnomathematics. In generating ideas, EE said
he read other people’s research studies on ethnomathematics and then linked them to ethnomathematics
in the foods of the area where he lives, creating questions/goals/hypotheses based on his experience,
expertise, and the literature, by gathering information from various sources. Collect and record self-
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determined information/data, and select and plan an appropriate methodology based on reading sources
from existing articles. Evaluate the information/data and the inquiry process using self-defined criteria
based on experience, expertise, and literature by analysing the shapes of traditional foods based on expertise
in mathematics education. EE analyses the relationship between conventional foods and mathematics. EE
organizes information/data using a self- or team-defined structure and organizes the process where EE makes
observations and documents typical West Sumatran foods, then examines whether mathematical ideas are
contained therein. Analyze and create information/data to fill gaps identified by researchers or increase
Knowledge where existing papers suggest that no one has studied ethnomathematics in a particular area. The
researcher then undertakes the study, innovatively applying the developed Knowledge to a different context,
namely their domicile.

Ob: How can you assure that your data is correct?

EE: In this research, | purchased the traditional food that | had researched.

Ob: How do you determine the methodology used?

EE: The methodology is derived from the articles | read and aligns with my research idea.

Ob: Who is involved in this research?

EE: For this research, | did it myself and was assisted by guidance from my lecturer.

Ob: You’ve done your research and concluded. Then, how did you make that conclusion?

EE: Conclusions are made based on the results of the research. Then, the conclusion is made.

Ob: Can the research that has been conducted fill the gaps that exist in previous research? And what are the
benefits of the results of this research?

EE: Yes, this research has the main benefit of making classroom mathematics learning more contextualised
with classroom learning.

FN

FN is classified at RSD level 4. FN in choosing ideas, FN is more likely to propose, and the mentor
directs. Creating questions/objectives/hypotheses based on structured guidelines, where FN presented
a paper with the theme of analysing students’ mathematical problem-solving skills. FN formulated her
goal based on the existing structure by using Polya’s steps. FN Collects and records self-determined
information/data, selects appropriate methodology based on structured guidelines by reading a paper,
and then follows the procedure/methodology in the paper. FN also evaluated the information and data/
data and the investigation process, using criteria that she had developed and chosen based on structured
guidelines. FN used rubrics to assess students’ problem-solving skills against guidelines that others had
reviewed. FN organizes information/data using a self-determined or team-determined structure and
organizes the process using guiding parameters, i.e., existing parameters. For example, to analyse
problem-solving ability, FN only looks at how students understand the problem, plan strategies, implement
the problem-solving approach, and re-evaluate. FN also analyzes information and data, synthesizing them
into fully integrated components that are consistent within their parameters. In the gap section, FN
employs appropriate language and flow to address the gap in the self-selected audience, specifically in
the case presented by FN, which involves choosing a Boarding School for Algebra Material. This topic is
still rarely researched by others.

Ob: Why did you choose a qualitative research method?

FN: | chose qualitative research because it aligns with my research idea and has sufficient samples to support
its conduct.

Ob: How can you be sure your research data is correct?

FN: | have an article as my reference for conducting research, so that the data obtained is based on an
explicit and systematic approach. Therefore, this research data is correct.

Ob: Who is involved in this data collection?

FN: | did the data collection by myself.

Ob: Can the conclusions of your research fill the gaps that exist in previous research? Or do you have new
findings?

FN: | concluded from the research results obtained, including the quiz results.

Malaysia Postgraduate Student

Before presenting the results of a more in-depth analysis, table 5 below provides a clear picture of the
distribution of research skill levels among students, covering various aspects such as problem understanding,
solution strategies, and solution implementation. This data is drawn from the observations and interviews that
have been conducted.
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Table 5. Malaysian postgraduate students’ level based on the Research Skill Design
(RSD) framework

No Student Name Average Level from Observer RSD Level
1 KNBA SH 5,2 5
YL 5,2
AQ 5,1
AN 5,8
FZ 6,0
2 KCL SH 2,8 3
YL 2,8
AQ 3,0
AN 3,0
7 3,0
3 SHN SH 4,8 5
YL 5,8
AQ 4,8
AN 6,0
FZ 5,7
4 NAB SH 3,8 3
YL 2,4
AQ 3,2
AN 2,1
FZ 1,7

KNBA

For the RSD level, KNBA is at level 5, where KNBA determines research ideas guided by discipline or
context. Objectives were chosen based on experience and expertise because KNBA is a teacher in one of the
elementary schools. KNBA searches for information independently and determines the methodology suitable
for the research being conducted. KNBA also evaluated the research results based on his teaching experience in
elementary school. The research results are also self-organized based on the methodology and data collection
process determined. The research proposed or presented is a development study that aims to analyze and
create information/data to fill gaps identified by researchers or increase Knowledge. As stated by KNBA,
similar research has been conducted before, but no one has incorporated videos that utilize music into the
material being developed. Furthermore, KNBA has employed appropriate language and structure to expand the
Knowledge of its target audience. Innovatively apply the developed Knowledge to different contexts, as the
research conducted is utilized in the classroom learning process.

Ob: How did you conceive the idea for this research?

KNBA: | have been teaching in primary schools, and | have also made observations related to teachers’ use
of IT media. Most of what | found was that they did not utilize IT media. They teach traditionally using rote
methods, so many students do not fully understand the material they learn. From here, | got the idea to create
an IT-based learning medium called Math Drawing.

Ob: The research methodology you used was development research. How did you choose this research
method?

KNBA: | got this research method from my supervisor. | chose this method after discussing it with my
supervisor.

Ob: How do you ensure that the results of your research are correct?

KNBA: | conducted research with three schools with 76 students as respondents. The students have diverse
backgrounds, including some from the city and others from outside the city. This media was then trialed at
the school by teachers, along with the assessment. The teacher who conducted the trial also gave positive
comments regarding the media that was trialled.

Ob: In the learning video included in the media, there is music. Is there any literature that supports the
effect of using music in the learning process?

KNBA: For the use of music in learning videos, there is no separate literature.

Ob: How do you think it benefits others?
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KNBA: Being a guide for teachers to change their views on the use of IT-based media and provide options for
teachers to vary the use of learning media.

KCL

Based on the average level given by the reviewers, KCL is at level 3 for the RSD framework. KCL relied on ideas
provided by peers and did not propose her ideas. KCL described and answered the questions based on an array of
ideas that were already available; at the time of explaining KCL, it was still not very familiar with the proposed
research idea. In describing the concept or recommended methodology, KCL sought help from colleagues to
explain, as the proposed idea and methodology had been previously provided and investigated by peers in
preparation for the research presentation. Organising information/data using the structure recommended by
teammates and without hesitation in explaining the data information when presenting the research idea. When
asked about data analysis, KCL also tended to synthesize information for the integration of components that
were determined as a whole by teammates or peers, and also seemed to lack a clear understanding of the
process of synthesizing information from the research presented. Using discipline-specific language and flow to
demonstrate scientific Knowledge to a specific audience of teachers, as the title of the study relates to ‘teacher
morals in teaching science learning’, the proposed research audience is science teachers.

P: How did you come up with this idea?

KCL: | got the idea from the issues in society.

P: To achieve this goal, a particular research method is needed, so how did you determine the method used?

KCL: Choosing from suitable papers.

P: When designing instruments and assessments, guidelines and theories are often employed.

KCL: .... (unable to answer)

P: How do you ensure the data you receive is valid?

KCL: Doing repetition

P: Who was involved in this research?

KCL: This research will be conducted in teams.

P: Then, what are the benefits of this research?

KCL: ..... (unable to answer)

SHN

For the RSD level, SHN is at level 5, where SHN in the interview can use appropriate language and flow to
expand Knowledge. In determining the research idea, SHN is guided by the discipline or context. Objectives are
set based on experience, expertise, and relevant literature. In planning the methodology, SHN develops it based
on appropriate literature and applies existing methods with minor modifications. SHN conducts self-evaluation
based on experience and validates with experts. SHN conducts research by organising information with the
team and managing the process. Research is planned to analyze and create data to fill the gap identified by the
researcher or to increase Knowledge of why things happen.

Ob: How do you find research ideas?

SHN: For me, it’s based on experience, expertise, and articles. The information serves as a foundation for
creating the idea.

Ob: For me, it’s based on experience, expertise, and articles. The information serves as a foundation for
creating the idea.

SHN: Analyze events in the surrounding environment and review relevant studies in support of the established
idea.

Ob: How do you create your research methodology?

SHN: The methodology used is based on the literature obtained and modified in light of current developments.

Ob: Then, how do you ensure that the data you receive is accurate?

SHN: The methodology used is based on the literature obtained and modified in light of current developments.

Ob: Do you think research is typically conducted in groups or individually?

SHN: Joining a diverse team so that the ideas vary.

Ob: Do you think the conclusion of the research is enough to answer other people’s research gaps? Or does
it need to benefit others or a community?

SHN: | think the conclusion answers the gap first and explains why it happened, so that it can be used as a
reference in further research.

Ob: Does that mean you don’t want to explain further? It means it’s more about filling the gap and explaining it.

SHN: yes

Ob: What do you think is the most crucial benefit of research results?

SHN: From my research, it is helpful to optimise further or maximise the use of ICT media for teachers and
analyse teacher mastery.
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NAB

NAB developed the idea independently, taking into account the lecturer’s constraints and direction. Based
on the structure of the concept, NAB determined the objectives using expertise from experience and literature.
NAB posed a critical and researchable question by analyzing the existing data trends, which, at the time of
explaining NAB, was still not very familiar with the proposed research idea. In collecting and recording data
information, NAB looked for sources and used one of the existing methodologies. When asked about data
analysis, NAB also tended to synthesize the information for the integration of the specified components as a
whole, but did not fully understand the process of synthesizing information from the research. Using discipline-
specific language and flow to demonstrate scientific understanding for a specific audience, namely teachers.
Based on the average level given by reviewers, SHN is at level 3 for the RSD framework.

Ob: How did you get the idea?

NAB: The lecturer gave the idea direction.

Ob: To achieve this goal, a specific research method is required. How did you determine the process to be
used?

NAB: Choose from suitable papers.

Ob: After reading this literature, do you have any ideas for future development?

NAB: Later, | will use it for my future research. | will use STEM education..

Ob: How did you choose your research method?

NAB: Quantitative research method

DISCUSSION

The analysis results reveal patterns and relationships between the problem-solving behaviors exhibited
by students and the levels achieved, based on the RSD framework. Students who exhibit more sophisticated
problem-solving behaviours tend to have higher levels in the RSD framework, while those with more basic
or naive behaviours show lower levels. Harun et al.® Examined naive, routine, and sophisticated students*
behavioural gestures oriented towards mathematical problem solving and found that sophisticated students’
gestures tended to show a deeper way of thinking, to behave in a more relaxed routine manner, and to show
doubt and self-confidence occasionally. In contrast, naive students tended not to show visible, thoughtful
gestures. In addition, Mataniari et al.?). It was also revealed that the integration of the RSD framework
into research-based activities provides an opportunity to assess students’ reports in terms of critical thinking
and writing skills, which are essential for problem-solving. This suggests that their level of research skills
aligns with the RSD framework, where the levels of independence, critical thinking, and ability to address
problems contribute to achieving a higher level of autonomy within the framework. This is also supported by
Chang®. Research results state that problem-solving ability enables students to overcome various obstacles in
various other areas of life. Individuals with experience in problem-solving tend to exhibit improved academic
performance and are better equipped to face challenges.?

Problem-solving and research are closely connected activities in education. Problem solving is one of the
key components of mathematical competence®) and one of the skills required when conducting research.¢%
There is a need for their integration in postgraduate education, and effective problem-solving is an essential
component of research methods, as it enables students to formulate research questions, design experiments,
and analyze data systematically.(" The considered problem-solving process allows for the development of
activity skills.

CONCLUSIONS

There is a significant relationship between the level of sophistication of problem-solving behaviours and the
level of research skills achieved by postgraduate students. Postgraduate students who exhibit more sophisticated
problem-solving behaviours, such as the ability to plan strategies, apply appropriate methods, and critically
analyse data, tend to achieve higher levels in the RSD framework. Problem-solving behaviour in postgraduate
students is one of the essential aspects for improving their research skills.

It is expected that future research can use a larger sample of students and be conducted at different
levels. In addition, the study can involve other variables, such as educational background, previous experience,
critical thinking ability, creative thinking ability, communication skills, or cultural context of skills. Future
research can also investigate learning tools, particularly those based on research methodology that focuses
on problem-solving behavior. The developed learning tools are expected to create varied learning strategies,
including assessing and improving problem-solving behaviour in research.

BIBLIOGRAPHIC REFERENCES

1. Greer B. Modelling reality in mathematics classrooms: The case of word problems. Learn Instr.
1997;7(4):293-307.

https://doi.org/10.56294/mw2025732 ISSN: 3008-8127


https://doi.org/10.56294/mw2025732

Seminars in Medical Writing and Education. 2025; 4:732 12

2. Kim YR, Moore TJ. Multiple Levels of Metacognition: Circumstances Interfering with Students’ Spontaneous
Metacognitive Activities. J Educ Res Pract. 2019;9(1):158-78.

3. Novotna, Jarmila, Eisenmann P, Pribyl J, Ondrusova J, Brehovsky J. Problem Solving in School Mathematics
Based on. J Effic Responsib Educ Sci. 2012;7(1):1-6.

4. Gulacar O, Bowman CR, Feakes D. Observational investigation of student problem solving: The role and
importance of habits. Sci Educ Int. 2013;24(2):344-60.

5. Schoenfeld AH. Learning to Think Mathematically: Problem Solving, Metacognition, and Sense Making in
Mathematics (Reprint). J Educ. 2016;196(2):1-38.

6. Harisman Y, Noto MS, Hidayat W. Experience Student Background and Their Behavior in Problem Solving.
Infin J. 2020;9(1):59-68.

7. Harisman Y, Khairani K. Perilaku Pemecahan Masalah Mahasiswa pada Perkuliahan Kalkulus Secara Daring.
JNPM (Jurnal Nas Pendidik Mat. 2021;5(2):277.

8. Harun L, Darhim D, Dahlan JA, Harisman Y, Sovia A, Bakar MT. Students’ gesture of naive, routine, and
shopisticated behavior oriented on mathematical problem solving. J Phys Conf Ser. 2019;1157(4):0-7.

9. Harisman Y, Noto MS, Hidayat W. Investigation of Students’ Behavior in Mathematical Problem Solving.
Infin J. 2021;10(2):235-58.

10. Mahanal S, Zubaidah S, Setiawan D, Maghfiroh H, Muhaimin FG. Empowering College Students’ Problem-
Solving Skills through RICOSRE. Educ Sci. 2022;12(3).

11. Yearworth M, Edwards G, Davis J, Burger K, Terry A. Integrating problem solving and research methods
teaching for systems practice in engineering. Procedia Comput Sci [Internet]. 2013;16(December):1072-81.
http://dx.doi.org/10.1016/j.procs.2013.01.113

12. Muir T, Beswick K, Williamson J. “I’am nor very goot at solving problems”: An exploration of students’
problem solving behaviours. 2008.

13. Nouri J, Larsson K, Sagr M. Identifying Factors for Master Thesis Completion and Non-completion
Through Learning Analytics and Machine Learning [Internet]. Vol. 11722, Ec-Tel 2019. Springer International
Publishing; 2019. 555-569 p. http://link.springer.com/10.1007/978-3-030-29736-7

14. Rauf FHA. Challenges of Thesis Work: Towards Minimizing the Non-Completion Rate in the Postgraduate
Degree Program. Eur J Bus Manag www.iiste.org ISSN [Internet]. 2016;8(7). www.iiste.org

15. Valdez DJR, Dela Rosa J. The Completion of the Academic Requirements at the Graduate School and Its
Relation to Thesis-Writing. Int J Sci Res Publ. 2021;11(6):762-8.

16. Pfeffer CA, Rogalin CL. Three Strategies for Teaching Research Methods: A Case Study. Teach Sociol.
2012;40(4):368-76.

17. Shahsavar Z, Kourepaz H. Postgraduate students’ difficulties in writing their theses literature review.
Cogent Educ. 2020;7(1).

18. Noviarni. Mengatasi Ragam Kesulitan Mahasiswa dalam Merancang Perangkat Pembelajaran untuk
Matematika Sekolah melalui Metode Tugas dan Latihan Terbimbing. Lemma [Internet]. 2016;2(2):115-28.
https://media.neliti.com/media/publications/144809-1D-none.pdf

19. Willison JW. Research skill development spanning higher education: Critiques, curricula and connections.
J Univ Teach Learn Pract. 2018;15(4).

20. Willison J, Buisman-Pijlman F. PhD prepared: research skill development across the undergraduate
years. Int J Res Dev. 2016;7(1):63-83.

https://doi.org/10.56294/mw2025732 ISSN: 3008-8127


http://dx.doi.org/10.1016/j.procs.2013.01.113
http://link.springer.com/10.1007/978-3-030-29736-7
http://www.iiste.org
https://media.neliti.com/media/publications/144809-ID-none.pdf
https://doi.org/10.56294/mw2025732

13 Harisman, et al

21. Sarawi AS. Outcomes and uptake of explicit research skill development across degree programs
[Internet]. 2015. http://hdl.handle.net/2440/92390PERMISSIONShttps://creativecommons.org/licenses/by-
sa/3.0/

22. Wilmore M, Willison J. Graduates’ Attitudes to Research Skill Development in Undergraduate Media
Education. Asia Pacific Media Educ. 2016;26(1):113-28.

23. Ain CT, Sabir F, Willison J. Research skills that men and women developed at university and then used
in workplaces. Stud High Educ. 2019;44(12):2346-58.

24. Willison J, Zhu X, Xie B, Yu X, Chen J, Zhang D, et al. Graduates’ affective transfer of research skills
and evidence based practice from university to employment in clinics. BMC Med Educ. 2020;20(1):1-18.

25. Creswell JW, Creswell JD. Research Defign: Qualitative, Quantitative, and Mixed M ethods Approaches.
Research Defign: Qualitative, Quantitative, and Mixed M ethods Approaches. 2018. pg 418.

26. B K, D B. PROBING CHILDREN’S STRATEGIES IN MATHEMATICAL PROBLEM SOLVING. 1994;19(5):1-23.

27. Mataniari R, Willison J, Hasibuan MHE, Sulistiyo U, Dewi F. Portraying students’ critical thinking skills
through research skill development (RSD) framework: A case of a biology course in an Indonesian University. J
Turkish Sci Educ. 2020;17(2):302-14.

28. Chang CY. Does problem solving = prior knowledge + reasoning skills in earth science? An exploratory
study. Res Sci Educ. 2010;40(2):103-16.

29. Missingham D, Shah S, Sabir F. Student engineers optimising problem solving and research skills. J Univ
Teach Learn Pract. 2018;15(4).

30. Willison J, O’Regan K. Commonly known, commonly not known, totally unknown: a framework for
students becoming researchers. High Educ Res Dev. 2007;26(4):393-409.

FINANCING
The authors would like to thank the LPPM of Universitas Negeri Padang for funding this work wirh a contract
number: 1354/UN35.15/LT/2024.

CONFLICT OF INTEREST
The author declares that there is no conflict of interest.

AUTHORSHIP CONTRIBUTION

Conceptualization: Yulyanti Harisman, Aqilul Asra, Suherman, Armiati, Mazlini Adnan, Yoppy Wahyu Purnomo.

Data curation: Yulyanti Harisman, Aqilul Asra, Suherman, Armiati, Mazlini Adnan, Yoppy Wahyu Purnomo,
Hafizatunnisa, Pipin Sumarni, Hamdani Syaputra.

Formal analysis: Yulyanti Harisman, Aqilul Asra, Suherman, Armiati, Hafizatunnisa, Pipin Sumarni, Hamdani
Syaputra.

Research: Yulyanti Harisman, Aqilul Asra, Suherman, Armiati, Mazlini Adnan, Yoppy Wahyu Purnomo,
Hafizatunnisa, Pipin Sumarni, Hamdani Syaputra.

Methodology: Yulyanti Harisman, Aqilul Asra, Hamdani Syaputra.

Project management: Yulyanti Harisman, Aqilul Asra, Suherman, Armiati, Mazlini Adnan, Hafizatunnisa.

Supervision: Suherman, Armiati, Mazlini Adnan.

Validation: Suherman, Armiati.

Drafting - original draft: Yulyanti Harisman, Aqilul Asra, Hafizatunnisa, Hamdani Syaputra.

Writing - proofreading and editing: Yulyanti Harisman, Aqilul Asra, Hafizatunnisa.

https://doi.org/10.56294/mw2025732 ISSN: 3008-8127


http://hdl.handle.net/2440/92390PERMISSIONShttps://creativecommons.org/licenses/by-sa/3.0/
http://hdl.handle.net/2440/92390PERMISSIONShttps://creativecommons.org/licenses/by-sa/3.0/
https://doi.org/10.56294/mw2025732

	Marcador 1
	_GoBack

