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ABSTRACT

Learning difficulties in students refer to conditions where they experience obstacles or difficulties in
understanding subject matter, following the learning process, or achieving the expected academic goals,
even though they have sufficient potential. The aim of this research is to determine the learning difficulties
of grade 5 students at SD Impress 1 Tondo. This research is a quantitative descriptive research. A total of
twenty fifth graders from SD Inpres 1 Tondo were part of the sample that was selected using a population
sampling method. Questionnaires, interviews, and records were the means of data collecting. The results
of the questionnaire data analysis on Class V learning issues at Impress 1 Tondo Elementary School
indicate that there are two main variables, internal and external, that contribute to these difficulties.
contributing element. Yes, | get it. contributing element. With a score of 60 and medium-range criteria,
motivation is the internal component that significantly impacts, followed by study habits which is 50%,
medium category, interest which is 46.67, and finally attitude 43.33%. The school environment as an
external factor has the highest value, namely 50, while the home environment has a value of 46.67, both of
which are included in the medium category. In conclusion, the learning difficulties of fifth grade students
at SD Impress 1 Tondo are significantly influenced by motivational factors and the school environment.
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INTRODUCTION

Critical thinking skills are one of the
most essential competencies in modern
education. Amid the rapid development of
science and technology, students need to
think critically to evaluate information,
solve problems, and make the right
decisions. According to Ennis, critical
thinking involves thinking logically,
analytically, and reflectively in making
correct decisions (Ennis, 2011). In an
educational context, critical thinking skills
help students not only passively receive
information but also analyze, evaluate, and
apply the information in different situations.
Critical thinking skills are relevant in

mathematics learning, where students face
various problems requiring in-depth analysis
and logical thinking to find the right solution
(Adrillian & Noriza, 2024).

Effective = mathematics  learning
focuses on understanding basic concepts and
developing higher-order thinking skills,
such as analyzing, synthesizing, and
evaluating information. According to
Anderson and Krathwohl, developing higher
order thinking skills, including critical
thinking, is crucial to effective learning
(Anderson & Krathwohl, 2001). Critical
thinking skills allow students to connect
mathematical concepts with real-world
situations so they can see the relevance and
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practical application of what they are
learning. According to Fedi et al., problem-
based learning strategies can improve
students' critical thinking skills (Fedi et al.,
2019). Therefore, developing critical
thinking skills through mathematics learning
is very important to prepare students to face
future challenges.

In primary schools today, there are
several significant challenges related to
developing critical thinking skills in
students. One of the main problems is that
learning approaches still tend to be
conventional and focus on memorization
and application of routine procedures
(Ceviker Ay & Orhan, 2020). In
mathematics learning, students are often
taught to follow specific steps mechanically
without understanding the underlying
concepts or being invited to explore various
possible solutions. This results in students
needing to be more trained in developing
analysis, evaluation, and problem-solving
skills, which are the core of critical thinking
skills. Research by Hiebert and Grouws
shows that learning approaches emphasizing
routine procedures can inhibit students'
ability to think critically and explore various
alternative solutions to solving mathematical
problems (Hiebert & Grouws, 2007).

In addition, a crowded curriculum and
assessments that focus more on results, such
as test scores, also contributes to the need for
more opportunities for students to engage in
more in-depth and reflective learning
activities. Brookhart found that outcome-
oriented assessment can hinder the
development of critical thinking skills and
reduce students' motivation to learn deeply
(Brookhart, 2015). Students are rarely
allowed to think independently, ask critical
questions, or engage in discussions that can
inhibit higher-order thinking skills. Black
and Wiliam found that an assessment system
that emphasizes results often makes students
focus on grades rather than the learning
process, resulting in shallow knowledge
mastery and limitations in applying concepts
to real situations (Black & Wiliam, 2018).

Given these issues, a more holistic
and interdisciplinary learning approach,
such as STEAM, is essential, as it can
encourage students to think critically and

creatively. Integrating STEAM into primary
education, particularly in mathematics
lessons, offers a relevant solution to address
these challenges. Research by Yakman and
Lee shows that the STEAM approach can
improve students' critical and creative
thinking skills by integrating various
disciplines in project-based learning
(Yakman & Lee, 2012). Students are invited
to understand mathematical concepts more
deeply and apply them in an accurate and
relevant context using a project-based
method combining science, technology,
engineering, art, and mathematics. This
approach encourages students to think
critically, explore various solutions, and
develop the ability to work collaboratively,
all crucial in equipping them to face future
challenges (Hsiao & Su, 2021).

The STEAM (Science, Technology,
Engineering, Art, and Mathematics)
approach in primary education
comprehensively  supports mathematics
learning. By integrating various disciplines,
STEAM encourages students to see
mathematics not as an isolated subject but as
part of an interrelated whole of science. This
approach also emphasizes developing
creative and innovative thinking skills,
essential components of critical thinking.

One of the effective methods in the
STEAM approach is project-based learning.
This method allows students to engage in
practical and applicable activities, where
they can apply mathematical concepts in real
projects relevant to everyday life. According
to research by Holmlund et al., project-based
learning helps students connect theory with
practice, thus improving their understanding
and making learning more meaningful
(Holmlund et al., 2018). For example, in a
project to design a simple building, students
must apply their knowledge of geometry,
measurement and estimation. Through this
process, they understand mathematical
concepts and develop critical thinking skills,
such as analyzing problems, formulating
solutions, and evaluating results (Chu et al.,
2021).

Project-based learning in the STEAM
approach also provides space for students to
work collaboratively, develop
communication skills, and hone other social
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skills essential in work and community life.
Thus, the STEAM approach improves
mathematical understanding and prepares
students to become critical-thinking,
creative and innovative individuals in the
future. Several previous studies have
explored the application of the STEAM
approach in education with various positive
results. For example, research by Beers
showed that STEAM integration in the
secondary school curriculum could increase
student engagement and develop 2I1st-
century skills, such as critical thinking and
creativity (Beers, 2011). Another study by
Yakman and Lee found that the STEAM
approach can help students understand
complex  concepts  better  through
interdisciplinary learning that connects math
with science and technology (Yakman &
Lee, 2012). At the primary education level,
research by Herro, Quigley and Cian
revealed that STEAM project-based learning
could increase students’ motivation and
deepen their understanding of the subject
matter, especially in real-world problems
(Herro et al., 2019).

While many studies have examined
the development of critical thinking skills in
the context of mathematics education, there
still needs to be a more in-depth
understanding of how a project-based
STEAM approach can specifically facilitate
the development of these skills at the
primary school level. Most existing research
focuses on applying STEAM at higher
education levels, such as secondary schools
and colleges. In contrast, its application in
primary schools needs to be explored. In
addition, most studies that discuss project-
based learning in the context of STEAM
tend to focus on the science and technology
aspects, with little attention to how the
mathematics component can be effectively
integrated to develop students' critical
thinking skills. Therefore, this study aims to
fill the gap by analyzing how project-based
mathematics learning within a STEAM
framework can significantly contribute to
developing students' critical thinking skills
in primary schools.

The main objective of this review-
based study is to analyze the effect of
STEAM project-based learning on the

development of student's critical thinking
skills in mathematics and identify best
practices and challenges in implementing
this method in primary schools. The main
research questions are: How can STEAM
project-based learning improve students'
critical thinking skills in mathematics? What
challenges do teachers face in implementing
STEAM  project-based  learning in
elementary schools?

METHOD

The research method used was a
qualitative approach focusing on case
studies. The research was conducted by
collecting data from one specific case, an
elementary school in Palu City. The subjects
of this study consisted of 28 students and
several teachers involved in the STEAM
project-based mathematics learning process.
The selection of these subjects was based on
their active participation in the STEAM
program and their potential to provide rich
insights into the development of critical
thinking skills through this educational
approach. This purposive sampling allowed
for a focused examination of how such an
integrated learning model impacts student
outcomes, particularly in terms of critical
thinking abilities.

The case was selected, meaning that
the school was chosen based on specific
considerations relevant to the research
objectives. The selection of this school
enabled the researcher to  obtain
comprehensive data regarding the learning
process and its influence on the development
of student's critical thinking skills.

This research involves classroom
observation to understand the dynamics of
learning, where the researcher is present
during STEAM project-based mathematics
learning. During the observation, the
researcher recorded various aspects, such as
the teaching methods used, the interaction
between teachers and students, and how
students solved problems and applied
concepts in the project. This observation
focuses on identifying signs of students'
critical thinking skills development, such as
the ability to analyze, evaluate, and
synthesize information.
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In addition, this study also involved
structured or semi-structured interviews
with teachers who taught STEAM project-
based mathematics and students who
participated in the lesson. The interview
questions were designed to explore teachers'
understanding of the strategies they use to
develop students' critical thinking skills.
Students will be asked about their
experiences during the project, their
challenges, and how the project helped them
think more critically. Then, the researcher
also conducted a document analysis of the
projects made by students as part of the
learning. The researcher collected and
analyzed the STEAM-based mathematics
projects done by the students. This analysis
aims to evaluate the project's results, seeing
how students' critical thinking skills
develop, for example, by formulating
problems, finding creative solutions, and
presenting results with structured logic.
These documents provide insight into the
effectiveness of project-based learning in
developing critical thinking skills.

Through a combination of these
techniques, researchers hope to gain a deep
understanding of how STEAM project-
based learning in mathematics contributes to
the development of critical thinking skills in
elementary school students and identify
challenges and opportunities in its
application.

RESULT AND DISCUSSION

This study explores how the STEAM
project-based learning approach can
influence the development of student's
critical thinking skills in primary schools,
particularly in mathematics learning. The
STEAM method, which integrates science,
technology, engineering, art and
mathematics in one learning framework, is
believed to significantly impact students'
ability to critically analyze, evaluate and
apply concepts. In addition, this study also
focuses on the challenges teachers face in
implementing the STEAM method and
students' perceptions of the effectiveness of
this approach. To gather complete data, the
researchers involved classroom
observations, interviews with teachers and
students, and an analysis of the projects
created by students throughout the learning
process. This section will discuss the results
obtained from this research, including
comparing students' critical thinking skills
before and after the application of STEAM,
the main themes from the interviews, and the
evaluation of students' projects based on
specific criteria. These findings are
explained in detail to provide a clearer
picture of the contribution of the STEAM
method to the development of critical
thinking skills and the challenges faced in its
implementation.
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Fig. 1. Comparison Chart of Students’ Critical Thinking Skills

The results of this study indicate a
significant increase in students' critical
thinking skills after applying the STEAM
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project-based learning method. Figure 1
shows that before the application of
STEAM, the percentage of students who had
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critical thinking skills in the aspects of
analysis, evaluation, synthesis, and
application was below 50%. However, after
the application of STEAM, there was a
drastic increase in the percentage of students
who could think critically, increasing to
above 60% in all indicators. This
improvement demonstrates that the STEAM
approach integrates various disciplines in
project-based learning and can stimulate
students to think more critically. They not

only learn to understand concepts
profoundly but also apply them in different
situations, analyze problems, and critically
evaluate solutions. This improvement also
reflects the effectiveness of STEAM in
encouraging students to not only passively
receive information but actively engage in
the learning process, which is crucial in the
development of critical thinking skills in the
21st century.
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Fig. 2. Key Interview Themes

Interviews with teachers and students
revealed some key themes related to the
implementation of STEAM in mathematics
learning, as seen in Figure 2. One of the most
prominent themes that emerged was
students' positive perception of the method,
where they felt more motivated and
challenged to think critically. Students also
appreciate how project-based learning
allows them to engage in activities that are
real and relevant to everyday life. However,

related to time constraints and support from
the school. Some teachers expressed
difficulty in integrating all STEAM aspects
into an already packed -curriculum. In
addition, support from the school, such as
adequate facilities and resources, is also one
factor that affects the success of the
implementation. Nevertheless, teachers also
recognized that the STEAM method can
encourage students to work collaboratively
and develop their social skills, which are

teachers also face challenges in essential aspects of holistic education.
implementing  this method, especially
Table 1. Evaluation of Student Projects Based on Criteria
o Satisfies the Fails to Satisty
No. Criteria Criteria (%) the Criteria (%)
1 Creativity 80 20
2 Analysis Skills 70 30
3 Collaboration Skills 65 35

Table 1 shows mixed results in evaluating
the projects produced by students based on
the criteria of creativity, analytical skills, and
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collaboration ability. Most of the projects met
the creativity criteria, with a percentage
reaching 80%, indicating that students could
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think out of the box and develop innovative
solutions for their projects. Analytical skills
were also quite good, with 70% of projects
meeting this criterion. This high percentage
shows that students can analyze problems
well and find logical solutions. However,
students' collaboration skills still need to be
improved, with 35% of projects not meeting
this criterion. This issue may be due to
students' lack of experience working in teams
or challenges in dividing tasks fairly among
group members. This evaluation shows that
while the STEAM method has successfully
encouraged creativity and analytical skills,
there is still room for improvement in
developing collaboration ability, which is
crucial in future work and social life.
Overall, this study confirmed that the
STEAM project-based learning approach has
great potential to develop elementary school
students' critical thinking skills. After
implementing this method, the results
showed a significant improvement in the
ability to analyze, evaluate, and apply
concepts. In addition, although there are
challenges in its implementation, both in
terms of school support and time constraints,
the positive perceptions of students and the
resulting projects show that this method can
positively impact learning. However, further
adjustments and development are needed to
optimize better results in the future,
especially in student collaboration. More
significant support from schools and flexible
curriculum adjustments could be the key to
success in effective STEAM implementation.
These findings align with previous studies
that have highlighted the importance of
collaborative learning environments and
adaptive curricula in enhancing educational
outcomes. Prior research has demonstrated
that integrating STEAM approaches not only
fosters critical thinking but also encourages
creativity and problem-solving skills among
students (Mariana & Kristanto, 2023; Putri et
al., 2023). Thus, the results of this study not
only provide new insights into the teaching of
mathematics in primary schools but also
provide a foothold for the development of a
more innovative and relevant curriculum in
the era of 21st-century education. By building
on these earlier studies, this research
underscores the necessity for educational
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systems to evolve continuously by
incorporating interdisciplinary methods like
STEAM to meet modern educational
demands effectively.

CONCLUSION

Based on the results of the research
conducted, it can be concluded that the
STEAM (Science, Technology, Engineering,
Art, and Mathematics) project-based learning
approach significantly improves students’
critical thinking skills at the elementary
school level. This research answers the
problem of how the STEAM method can
improve students’ critical thinking skills in
mathematics and the challenges faced by
teachers in its implementation. Results
showed that after the implementation of this
method, there was a clear improvement in
students’ analysis and evaluation skills of
mathematical concepts. Although there were
challenges, such as time constraints and
support from the school, the positive
perceptions of the students, as well as the
results of their projects, showed the positive
impact of this method. Development
prospects from the results of this study
include the need for more significant support
from the school through training for teachers
as well as the provision of adequate facilities
to support STEAM learning. In addition,
adjusting the curriculum to allow STEAM
integration without sacrificing learning time
for other subjects is also very important.

Recommendations based on the study
results include the need for schools to provide
more significant support to teachers through
training related to the STEAM approach, as
well as the development of learning methods
to encourage collaboration between students
by providing more opportunities for them to
work in teams. By following these
recommendations, it is expected that the
implementation of STEAM project-based
learning can be carried out more effectively
so that it has a positive impact on the
development of student’s critical thinking
skills significantly in the future.
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