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Abstract: This study was conducted to analyze the problem-solving abilities of fifth-
grade elementary school students through instrument testing. By using Polya's problem-
solving indicators through open-ended Urian test instruments, students were guided to
be able to explore their abilities in understanding, planning, implementing, and
evaluating the results of their thinking in solving factual problems that occur in rice field
and garden ecosystems. The method used in this study was quantitative descriptive with
27 fifth-grade students as subjects in an elementary school. The results of the analysis
showed that the average problem-solving abilities of students were in the fairly good
category, with an average overall score of 6.47 out of a maximum score of 10. The
indicator with the highest achievement was the evaluation of results, while the indicator
with the lowest achievement was the implementation of strategies. These results indicate
that students' problem-solving abilities were still in the sufficient category, with a
stronger tendency in the ability to evaluate results and understand problems than in
planning problem-solving strategies.
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Introduction

Elementary school students are in the concrete
operational cognitive stage, where their thinking
processes are still heavily dependent on direct
experience and real objects. According to Jean Piaget's
developmental theory, at this stage of elementary school
age, students begin to be able to perform simple logical
reasoning, but still experience difficulties in abstract
thinking. This indicates that elementary school students'
thinking abilities develop from basic thinking to more
complex thinking skills, thus requiring appropriate and
contextual learning stimuli. This is also stated in Ilhami
(2022) his research, "if teachers can develop students'
cognitive abilities well, students will more easily
understand and apply the lessons given."

When teachers optimize problem-based contextual
learning activities, students not only remember and
understand concepts, but are also trained to analyze
phenomena, evaluate observation results, and conclude
new concepts. Thus, discovery learning is relevant to
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developing Higher Order Thinking Skills (HOTS)
(Kartini et al., 2019; Rosarina et al., 2016). In the context
of learning in elementary schools, this ability reflects
students' critical, creative, and logical thinking abilities
in dealing with various contextual situations.

Higher-order thinking skills are one of the essential
competencies that must be developed in 21st-century
learning. HOTS encompasses the ability to analyze,
evaluate, and create, enabling students not only to
master factual knowledge but also to use that knowledge
critically and reflectively in various problem-solving
contexts (Doyan et al., 2022). Developing these skills is
becoming increasingly relevant as the world of
education demands that teachers provide learning that
trains students in critical thinking, problem-solving, and
decision-making to prepare them for real-life challenges
(Fanani et al., 2025).

Polya's problem-solving skills encompass four key
indicators: understanding the problem, planning a
strategy, implementing the strategy, and evaluating the
results. The 2022 PISA results showed that 66% of
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Indonesians scored 383 out of 80 participants at level 66
(Pursitasari et al., 2025). This shows that Indonesian
people recognize phenomena and use knowledge to
solve simple problems, which indicates moderate
scientific literacy skills.

Jonassen (2011) emphasizes that problem-solving
is the core of meaningful learning , so from elementary
school, students need to be accustomed to facing
problems close to their lives. Students must be able to
interpret problem situations, recognize relevant
information, and connect it to prior knowledge. In the
context of elementary school students, this ability is seen
when they can identify what is known and what is
asked, as well as the conditions or limitations of the
problem. Science subjects are very suitable for practicing
this way of thinking because they present many
everyday life facts that contain elements of cause and
effect (Susilawati et al., 2021). Some students still have
difficulty in formulating steps to solve problems,
especially in the planning stage. Therefore, it is
necessary to analyze students' problem-solving abilities
using open-ended essay questions on science material
designed to improve these abilities (Muliyadi et al.,
2026).

Problem-solving  skills are an important
competency that must be developed in learning,
particularly through a constructivist approach. From a
constructivist perspective, learning is viewed as an
active process in which students construct knowledge
through experience, interaction, and reflection (Efgivia
et al., 2021; Zajda, 2021). Therefore, problem-solving
becomes the primary means for students to construct
their own understanding, rather than simply passively
receiving information from a teacher (Munandar et al.,
2024; Supriatna et al., 2025).

A study shows that this ability has not developed
optimally because the learning approach tends to focus
on memorizing concepts and does not provide much
space for students to explore ideas independently.
Assessment instruments used in schools are still
dominated by multiple-choice questions, thus not
encouraging students to display high-level thinking
processes comprehensively. Question instruments based
on Higher Order Thinking Skills (HOTS) developed in
accordance with the revised Bloom's taxonomy are able
to measure complex thinking skills that not only focus
on mastering facts or procedures, but also on the ability
to analyze, evaluate, and create answers from various
possible solutions. The development process that
applies Design-Based Research and validity and
reliability testing produces open-ended question
instruments (Yuliandini et al., 2019). In the Independent
Curriculum, it plays a strategic role in developing
students' higher-order thinking skills, because this type
of question does not only require one correct answer, but
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also encourages students to express diverse, flexible, and
original ideas according to their individual thinking
processes (Rifani et al., 2025).

Method

Time and Place of Research

This research was conducted in the second semester
of the 2025 academic year at an elementary school
involving fifth-grade students. The study took place
during a science learning activity focused on problem-
solving tasks. The research location was selected based
on accessibility considerations and the relevance of
student characteristics to the research objectives.

Research Design

This study uses a quantitative descriptive research
design that aims to objectively describe the problem-
solving abilities of elementary school students based on
numerical data obtained from test results. The
population of this study consisted of all fifth-grade
students in the selected elementary schools. The sample
consisted of 27 students, and the sampling technique
used was total sampling because the population size was
relatively small, thus allowing all members of the
population to participate as research respondents.
According to Sugiyono (2019), total sampling is a
sampling technique in which all members of the
population are used as samples when the population is
limited in number. The selection of fifth-grade students
was based on the consideration that students at this level
generally have relatively stable concrete operational
thinking skills and are beginning to develop logical
thinking and simple problem-solving skills.

The research variable examined in this study was
students' natural science problem-solving abilities. Data
were collected using an open-ended descriptive test
consisting of 10 questions designed based on Polya's
problem-solving indicators, namely: (1) understanding
the problem, (2) planning a strategy, (3) implementing
the strategy, and (4) evaluating the results. Each item has
a maximum value of 4, so the total maximum value is 40.
The test questions are presented in contexts related to
students' real-life experiences to comprehensively
measure their problem-solving abilities.

The instruments and materials used in this study
included test sheets, assessment rubrics, stationery, and
supporting learning materials. Student responses were
assessed using an analytical assessment rubric to ensure
consistency and objectivity in evaluating each indicator
of problem-solving ability. In line with Nguyen et al.
(2025), the use of open-ended problem-solving tests
allows students to apply their knowledge and skills in
solving contextual problems comprehensively.
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Research Procedures

The research procedure was carried out in several
stages. The first stage was the preparation stage, which
included identifying the research problem, reviewing
relevant literature, designing research instruments, and
developing an assessment rubric based on Polya's
problem-solving indicators. The second stage was the
implementation stage, in which the researcher
administered a problem-solving test to fifth-grade
students during the learning process. Before the test,
students were given instructions on how to answer the
questions. During the test, students were encouraged to
solve problems independently based on their
understanding and reasoning abilities. The final stage
was the data processing and interpretation stage. At this
stage, students' answers were assessed using an
analytical rubric, then tabulated and analyzed to
determine the level of students' problem-solving
abilities for each indicator and overall performance.

Data Analysis

The data obtained from the test results were
analyzed using descriptive statistical techniques. This
analysis  included calculating average scores,
achievement percentages, and categorizing students'
problem-solving abilities for each indicator and overall
results. The findings were then interpreted to describe
the profile of students' mathematical problem-solving
abilities and to identify indicators that had developed
well and those that still needed improvement in the
learning process.

Result and Discussion

Student Problem Solving Ability Categories

The results of this study provide an overview of
science problem-solving abilities based on a test
instrument administered to fifth-grade elementary
school students. Analysis was conducted to determine
the distribution of student abilities across several
achievement categories. Through this analysis,
researchers were able to identify the overall level of
students' problem-solving abilities as well as variations
in achievement among students.

The results of the instrument test on 27 students
showed an overall average score of 6.47 out of a
maximum score of 10, indicating that the students'
abilities were generally in the "Sufficient" category. This
indicates that most students still need further guidance
to achieve optimal abilities, particularly in higher-order
thinking skills indicators.

The distribution of scores shows variation in ability
among students, with scores ranging from 4 to 9.25,
indicating differences in understanding and problem-
solving skills. These differences may be influenced by
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individual factors, such as learning motivation, prior
experience, and problem-solving strategies used.

Table 1. Distribution of Student Ability Categories

Ability Score Range Number of  Percentage
Category Students

Very good 8.5-10 5 students 18.5%
Good 7 -<85 7 students 25.9%
Enough 55-<7 9 students 33.3%
Not enough <56.5 6 students 22.2%

In terms of ability, only 5 students (18.5%) were in
the "Very Good" category, while 7 students (25.9%) were
in the "Good" category. This indicates that less than half
of the students were able to demonstrate good to very
good mastery of the material. In contrast, there were 9
students (33.3%) in the "Fair" category and 6 students
(22.2%) in the "Poor" category, indicating that almost
half of the students still faced difficulties in solving the
questions.

The results of the instrument test indicate that
students' abilities are in the moderate category with an
average score of 6.47. This condition is in line with
findings Supriatna et al. (2025) that confirm that
elementary school students' higher-order thinking and
problem-solving abilities are generally still developing
and are greatly influenced by the learning experiences
provided in the classroom. Students who are not
accustomed to facing challenging problems tend to have
difficulty in systematically integrating knowledge and
problem-solving strategies. Variations in students'
abilities in solving problems are a normal phenomenon,
especially when learning has not fully accommodated
differences in students' characteristics and initial
abilities. This is reflected in the distribution of ability
categories, where some students have reached the
"Good" and "Very Good" categories, but there is still a
significant proportion in the "Fair" and "Poor" categories.

Analysis of Student Achievement on Problem Solving
Indicators

To obtain a more detailed picture of students'
problem-solving abilities, researchers also analyzed
student achievement across each problem-solving
indicator. The indicators analyzed in this study were
based on Polya's problem-solving stages: understanding
the problem, planning a strategy, implementing the
strategy, and evaluating the results. Analysis of each
indicator was conducted to identify which aspects of
problem-solving had developed well and which still
needed improvement.

The following are the scores resulting from the
analysis of student achievement for each problem-
solving indicator, namely:
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Figure 1. Score per indicator

Students' problem-solving abilities across each
indicator yield a relatively balanced picture across
various aspects. For the problem understanding
indicator, the average score of 2.63 indicates that most
students were able to identify the known and required
information in the problem, although some difficulties
remained in interpreting the problem comprehensively.

Strategic planning indicators obtained an average
score of 2.65, indicating that students were quite capable
of determining the appropriate steps or approaches to
solving problems. However, their strategic planning
was not yet fully systematic and still needed to be
strengthened, especially in selecting the most effective
method.

Strategy implementation, with an average score of
2.59, indicates that students' ability to implement
solution plans is still adequate. Some students were less
consistent in carrying out the planned steps, which
affected the accuracy of the final results.

Meanwhile, the indicator that evaluates the results
achieved the highest average score, namely 2.78. This
indicates that students are relatively more capable of
reflecting on their answers, such as reviewing the results
and assessing the appropriateness of the solution to the
problem. However, these evaluation skills still need to
be developed so that students can make more in-depth
and critical assessments of the problem-solving process
and results (Anggraeni et al., 2021; Nilimaa, 2023;
Susilawati et al., 2022).

The indicator with the highest achievement was
evaluating results, while the indicator with the lowest
achievement was implementing strategies. These results
indicate that students' problem-solving abilities are still
adequate, with a stronger tendency toward evaluating
results and understanding problems than planning
problem-solving strategies.

Conclusion
The results of the instrument testing in the study

using open-ended essay questions with problem-solving
indicators can be concluded that the abilities of fifth-

Volume 12, Issue 5, 602-606

grade elementary school students who were the subjects
of the study are in the fairly good category with an
average score of 6.47. The indicator with the highest
achievement is the evaluation of results, while the
indicator with the lowest achievement is the
implementation of strategies. This study recommends
that teachers optimize the use of contextual learning
media and learning using models that hone students to
improve their abilities in planning and implementing
student problem-solving strategies such as problem-
based learning, learning that carries out research actions,
and project-based learning.
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