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Abstract
Keywords Problem-solving ability is a fundamental competence that must be
Project-based learning mastered by students. Consequently, the educational orientation across
STEM various stages of learning should emphasize the development of this
Problem-solving ability competence. The objective of this study is to enhance problem-solving

skills among sixth-grade students at SDN Munjul 03 through the
Article History implementation of Project-Based Learning model with a STEM (Science,
Received 2023-05-15 Technology, Engineering, and Mathematics) approach. The research
Accepted 2023-07-29 approach employed is quantitative, employing a pre-experimental design

with a one-group pretest-posttest design. The research sample comprises

Copyright © 2023 by Author(s). 41 sixth-grade students at SDN Munjul 03. Data for this study were

This is an open access article under collected through observation, interviews, and tests. The findings of the

the CC BY-SA license. research reveal that the average scores in the problem-solving skills test
after the implementation of the Project-Based Learning model with the
STEM approach are significantly better than before. Descriptive analysis of
these results indicates a notable enhancement in problem-solving skills
among students following the Project-Based Learning treatment with a
STEM approach. The results of the hypothesis testing, utilizing the paired
sample t-test method, also indicate that the difference between pre-
treatment and post-treatment problem-solving skills test scores is
statistically significant. Consequently, it can be deduced that a tangible
improvement has occurred in the problem-solving abilities among the
experimental class students. The conclusion drawn from this study is that
the Project-Based Learning model with a STEM approach is effective in
elevating problem-solving skills. The implementation of the Project-Based
Learning model through the STEM approach can be regarded as one of the
alternative solutions available to educators for enhancing students'
problem-solving capabilities.
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INTRODUCTION
The ability to solve problems holds a pivotal role of utmost importance for individuals

navigating the dynamic landscape of the contemporary era, characterized by rapid advancements in
science and technology. The term "problem-solving" is defined as a cognitive process involving the
analysis and transformation of information guided by specific objectives, particularly when solutions
are not readily apparent to those grappling with the problem (Lovett, 2002; Mayer & Wittrock, 2006;
Wang & Chiew, 2010). This competency lies at the heart of Science Education, aiming to cultivate
critical, logical, and problem-solving skills (Nugraha, 2022; Prastiwi, 2018).

Science education extends beyond mere comprehension of concepts; it encompasses scientific
literacy, where students apply their knowledge to resolve real-life issues (Hikmawati & Ningsih, 2020).
These skills are instrumental in empowering students to independently confront challenges (Usmanov,
2021). Despite the dynamic and occasionally bewildering nature of problem-solving processes for
students, these processes yield satisfying outcomes (Valdez & Bungihan, 2019).

In this context, an educational paradigm shift that encourages active student engagement in the
learning process is imperative. Educators should meticulously select tools and strategies suitable for
imparting lessons. These tools and strategies should align with learners' characteristics and foster an
enriched learning process (Lynch et al, 2001; Schroeder et al., 2007). Teachers are not merely
disseminators of information; they are facilitators of learning, nurturing active student participation
(Amalia et al., 2022; Muyassaroh & Nurpadilah, 2021).

The ability to solve problems necessitates high-order thinking skills. As posited by Irwanto et al.
(2018), this entails an individual's capacity to generate novel solutions. However, empirical data
indicates that this capability remains deficient, particularly in the context of Indonesia (OECD, 2019).
Despite various instructional models and methods, learning often centers on low-order thinking skills,
such as rote memorization and passive information assimilation (Tong et al., 2020). Nonetheless, in this
modern era, fostering high-order thinking skills, including information analysis, idea generation, and
informed decision-making, has become a priority.

One proposed solution is the adoption of the Project Based Learning (PjBL) model with a STEM
(Science, Technology, Engineering, and Mathematics) approach. Prior research has demonstrated the
potential of PjBL in enhancing students' problem-solving abilities (Fiteriani et al., 2021; Muzana et al.,
2021; Nurhayati et al,, 2021). Within the context of primary education, PjBL encourages students to
solve problems through collaborative projects and investigations rooted in real-world situations (Sarwi
et al.,, 2021; Afriana et al., 2016).

Against this backdrop, the objectives of this study are twofold: (1) to elucidate the steps of
implementing PjBL with a STEM approach, and (2) to elevate problem-solving skills among elementary
school students through the application of PjBL with a STEM approach. Thus, it is anticipated that this
study will yield a substantial contribution to the development of effective instructional methods
geared toward enhancing students' problem-solving capabilities.

METHODS

This research employed a quantitative methodology as its investigative approach. The study
utilized a pre-experimental design with a one-group pretest-posttest pattern, involving a single group
without a comparative group. Within this design, the assessment of problem-solving abilities was
conducted twice: prior to the experiment (pre-test) and after the experiment (post-test), following the
methodology outlined by Creswell (2012).
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The research was conducted at SDN Munjul 03 and involved a sample of 41 sixth-grade
students. The data collection approach encompassed observation, interviews, and tests. The research
instruments utilized in this study consisted of an observation sheet using a rating scale format, a semi-
structured interview sheet, and a test comprising 5 open-ended items directed towards problem-
solving skill indicators. The test instrument was designed to offer insights into the students' ability to
articulate solutions in alignment with the context of the problem.

Data analysis was carried out through inferential statistical methods, specifically the paired-
sample mean difference test. The aim of this analysis was to assess the impact of the treatment,
namely the application of the Project Based Learning (PjBL) model with a STEM approach in Science
Education, on students' problem-solving abilities.

RESULTS AND DISCUSSION

This research focuses on enhancing students' problem-solving abilities through the
implementation of the Project Based Learning (PjBL) model with a STEM approach. The instructional
process spans across six sessions. Within the experimental group, learning was carried out by applying
the PjBL model through the STEM approach. Through observation during the instructional process, it
was revealed that the teacher effectively executed the PjBL steps with the STEM approach. The teacher
managed to elicit the students' prior knowledge about alternative energy and link it to the upcoming
material concepts. Furthermore, the teacher adeptly guided students in comprehending the problem
and directed their investigative efforts. However, certain aspects during the "Application" phase
require attention. The teacher had not completely guided students in relating the generalization of
concepts to other problem situations. Motivation and appreciation for students during their project
presentation and problem-solving solution still need enhancement. Students also have not fully
grasped the underlying scientific concepts of the project and encountered confusion in systematically
planning project execution. Additionally, the students' confidence level in presenting project outcomes
remained limited.

Based on the identified constraints during the initial sessions, the researcher made
adjustments and improvements to the subsequent instructional planning. Significant improvements
were observed in the subsequent instructional sessions. Students were proficient in articulating the
fundamental scientific concepts underlying the problem-solving project. Furthermore, students' self-
confidence experienced tangible growth, supported by the motivation and guidance provided by the
teacher.

Table 1. Data on Pre-Test and Post-Test Results

Pre-Test Post-Test

Valid 41 41

Missing 0 0
Mean 4495 79.37
Median 40.00 80.00
Std. Deviation 19.607 12.581
Range 70 51
Minimum 10 49
Maximum 80 100
Sum 1843 3254
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To gather data on problem-solving abilities, a test was conducted twice, namely before (pre-
test) and after (post-test) the intervention. The results of the pre-test and post-test problem-solving
abilities are presented in Table 1.

Based on the information presented in Table 1, it is evident that there are average pretest and
posttest data for the experimental class implementing the Project Based Learning model with a STEM
approach. The average pretest score was found to be 44.95, while the average posttest score reached
79.37. Descriptively, this data indicates an improvement in students' problem-solving abilities after
being subjected to treatment using the Project Based Learning model through the STEM approach.
This improvement can be observed from the score difference between the posttest and pretest, which
amounted to 34.42.

To examine whether a significant improvement in students' problem-solving abilities before and
after the implementation of PjBL through the STEM approach exists, data analysis was conducted using
the paired sample t-test. The analyzed data demonstrated that the data distribution is normal and
possesses homogeneity of variance, satisfying the prerequisites for performing the paired sample t-
test. The results of this test are provided in Table 2.

Table 2. Result of Paired Samples Test

Paired Differences
Mean Std. Deviation Std. Error Mean

t df Sig. (2-tailed)

. pretest -
Pair 1 -34.415 17.513 2.735 -12.583 40 .000
posttest

The results from the t-test, as presented in Table 2, reveal that the value of a is greater than 0.05
or 0.000 < 0.05. Therefore, the null hypothesis (HO) is rejected, and the alternative hypothesis (H1) is
accepted. This signifies that there is a significant difference between the test scores of problem-solving
abilities before and after the intervention. Referring to the data in Table 1, it can be deduced that the
average test score after the intervention is higher, indicating an improvement in problem-solving
abilities among the experimental class students.

The findings from this study demonstrate that the Project Based Learning (PjBL) model
implemented through the STEM approach effectively enhances students' problem-solving abilities.
These results are in line with previous research conducted by Solong et al. (2022) and Winayah (2022),
both of which indicate that the project-based learning model has a positive impact on students'
problem-solving skills. The success in problem-solving is heavily influenced by students' thinking skills
(Hafizah et al., 2018). Solving problems involves a thinking process that integrates various concepts
and prior knowledge, rather than relying solely on a single approach (Ardiyaningrum & Retnowati,
2019). This process encompasses five stages: problem focus, concept description, solution planning,
plan implementation, and solution evaluation (Gunawan et al, 2020). Thus, problem-solving skills
require a deep understanding of concepts and higher-order thinking abilities (Hermansyah et al., 2019;
Wawat, 2022). Creative and critical thinking skills are foundational for students to effectively tackle
problems. Creative thinking is vital in generating ideas to address issues (Yayuk et al, 2020), while
critical thinking serves as a basis for information retrieval. These skills aren't innate but need to be
nurtured and cultivated through education, particularly within the learning process.

Problem-solving, from a psychological perspective, is seen as a situation containing challenges
that prompt individuals to seek solutions. The path to finding solutions isn't confined to a single step;
instead, it requires a multifaceted approach (Posamentier & Krulik, 2009; Seligman et al., 2009). While
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problems are resolved to achieve defined goals, the process isn't accomplished through rote
memorization of rules or predefined solutions (Schoenfeld, 2016; Schunk, 2012; Van de Walle et al,
2015). Problem-solving is a critical objective. Brookhart & Nitko (2014) explain that without critical
thinking, tasks accomplished without substantial cognitive processing cannot be categorized as
problem-solving; they are merely "no-brainers." Often, students struggle with problem-solving due to
their unfamiliarity with learning materials and activities that demand higher-order thinking
(Nurwulandari & Rofig, 2021; Ridwan et al., 2023). Learning activities involving strategies and student
engagement in problem-solving are vital to create meaningful education (Nur et al., 2022). Mashluhah
et al. (2019) assert that science education necessitates a project-based learning model. Project Based
Learning presents real-world problems related to concepts, enabling students to experiment and
investigate (Sarwi et al, 2021). In this context, the STEM approach stands out as an appropriate
instructional strategy for science education (Muzana et al., 2021). STEM education integrates Science,
Technology, Engineering, and Mathematics. Implementing STEM encourages students to design,
develop, utilize technology, sharpen cognitive and manipulative skills, and apply knowledge. Utilizing
the PjBL model through the STEM approach has been substantiated in numerous studies to improve
the quality of education, effectively enhancing students' problem-solving abilities (Nurhayati et al.,
2021; Nurmaliah et al, 2021; Parno et al., 2020; Sarwi et al, 2021), creativity in problem-solving,
metacognitive skills (Fiteriani et al., 2021), as well as aiding students in planning, communicating,
problem-solving, and making informed decisions (Susanti et al., 2021). Laboy-rush (2010) adds that
PjBL through the STEM approach yields benefits such as enhancing mastery and practical application
of concepts, increasing student motivation, and elevating achievements in science and mathematics.
These findings align with the perspective of Nurhayati et al. (2021), indicating that the collaborative
approach of the PjBL model combined with STEM education provides opportunities for students to
learn science by applying real-world problem-solving techniques. The collaboration of the PjBL model
and STEM education assists students in collecting, analyzing, and solving problems while
understanding the interconnections between various problems.

CONCLUSION

The findings of this study indicate a significant increase in the average scores of students'
problem-solving abilities after being exposed to the intervention using the Project Based Learning
model through the STEM approach, as compared to their performance prior to the intervention. This
improvement is evident both descriptively and substantially, underscoring the enhanced problem-
solving capabilities of students following the implementation of the Project Based Learning model with
the STEM approach. The results of the hypothesis test, conducted through the paired sample t-test,
also validate the presence of a significant difference between the pre-intervention and post-
intervention scores of students' problem-solving abilities. Hence, it can be inferred that there has been
a noteworthy enhancement in the problem-solving skills of the experimental class students.

In conclusion, the entirety of this study's results leads to the deduction that the implementation
of the Project Based Learning model through the STEM approach proves effective in advancing
students' problem-solving abilities. The application of Project Based Learning (PjBL) through the STEM
approach emerges as a pertinent alternative solution for educators aiming to elevate students'
problem-solving skills. This conclusion aligns with previous research findings that highlight the
effectiveness of this model in enhancing students' problem-solving capabilities.
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