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Abstract

Problem-solving abilities are essential for adapting to new situations, and
students, as future leaders of civilization, need the competence to solve a range
of problems. This aims to examine the effect of the PjBL learning model,
combined with the CTL approach, on fifth-grade problem-solving abilities.
This study employs a quantitative, quasi-experimental, nonequivalent control-
group design. The subjects in this research were fifth-grade students at SD
Negeri Kalipang 1, with a sample size of 21 students in the control class and
23 students in the experimental class. The experimental class received
treatment with the PjBL learning model using the CTL Approach, while the
control class received cooperative learning. The data in this study were
collected using observation and tests. This research found that the execution
of the CTL-based PjBL Model in the experimental class was 80.6% in the first
cycle and 90.42% in the second cycle. From these results, it can be rationalized
that the implementation of the PjBL learning model with the CTL approach
was exemplary. Then, the results from pre- and post-tests were analyzed using
an independent-samples t-test to determine the effect of the treatment. The
results showed a 2-tailed sig. value of 0.001, so HI was accepted. Thus, it can
be concluded that implementing the CTL-based PjBL model significantly
improves students' problem-solving abilities in fifth grade.
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INTRODUCTION

The competencies needed nowadays go beyond mere memorization. According to the
OECD (2019), by 2030, higher-order thinking skills, including problem solving, critical thinking,
goal setting, and decision making, will be essential to have. One of these competencies is problem-
solving ability. Problem-solving ability refers to how individuals can engage in identifying the
causes of a problem and presenting solutions (Choudhar et al., 2022). According to Polya (2004),
indicators of problem-solving abilities include understanding the situation, making a plan to solve
the problem, executing the plan, and reviewing the result and the procedure. Teachers, as
facilitators in learning, are responsible for developing these skills in students (Yuniawatika et al.,
2025).

Quality education should provide students with opportunities to develop the skills needed
for the future. This aligns with IPAS education in Indonesia's objectives to prepare the younger
generation to respond to future challenges. IPAS education must be able to facilitate students in
fostering curiosity about the phenomena around them. In IPAS learning, students are not only
recipients of knowledge but also promoters of social change in solving real problems through
reflection and collaboration. Such learning must ensure that the material taught is relevant to
students' real lives. By connecting learning to cultural, social, and everyday challenges, in-depth
learning motivates students to make critical, analytical, and synthetic decisions in solving
complex problems (Permendikdasmen No. 13, 2025).

Problem-solving abilities are very crucial for students to master, but in Indonesia, these
skills are still relatively low. In conformity with the 2022 PISA, Indonesia placed 69th out of 80
countries. There was a decline in Indonesia's science assessment score from 396 in 2018 to 383
in 2022 (OECD, 2023). The low level of problem-solving abilities among students was also found
at SD Negeri Kalipang 1 in Blitar, according to Mrs. Nur Alfi Yulianti, S.Psi., S.Pd, a fifth-grade
homeroom teacher at SD Negeri Kalipang 1. The problems faced by students at SD Negeri
Kalipang 1 were identified through an analysis of the average scores on pre-research questions
distributed to fifth-grade students. The questions focused on problem-solving related to the
students' ecosystem. Students worked on 10 essay questions to assess their ability to analyze
problems and design appropriate solutions. From the scores obtained, it was found that the general
score for V-Agus Salim class was 58.04, while the average score for V-Muh Yamin class was
61.52.

IPAS learning plays a vital role in overcoming these problems through relevant learning
designs. According to John Dewey's learning-by-doing theory, learning is a process in which
knowledge is gained through the transformation of experience (Devi & Thendral, 2023). Students
acquire knowledge because, in the learning process, they combine understanding and transform
experiences. In the context of IPAS learning, the PjBL model also prioritizes a learning process
that structures students' experiences, with students learning through the creation of real products.
In these projects, students also combine the various knowledge they already have to prepare for
the project. Thus, the entire activity becomes a process for them to develop their understanding.
PjBL is the model that focuses on students' problem-solving ability; it has the potential to develop
students' ability (Novitasari & Estuningsih, 2024).

In addition to learning models, approaches also play an essential role in developing
problem-solving skills. The learning approach is the teacher's perspective on how to implement
learning to achieve learning objectives. In developing problem-solving skills and student
engagement during the learning stage, an approach that helps students recognize existing
problems can be used. One such approach is Contextual Teaching and Learning (CTL). This
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approach focuses on connecting learning materials with real-world situations, applying them in
the learning process to make it easier for students to generate new ideas (Trimastuti &
Chritinawati, 2021). In daily life, students are constantly faced with problems that require
problem-solving skills (Pernanda et al., 2023). Through the CTL approach, students can more
easily identify the problems given and turn what they have learned into meaningful understanding.

The IPAS learning design, implemented through the PjBL model with a CTL approach,
can help students learn and improve their cognitive abilities. This is especially true if the material
presented is in line with the model, for example, in the case of ecosystem material that discusses
issues related to ecosystems. The suitability of the IPAS material taught within the learning
environment or social system can maximize all the components that students need to achieve the
expected competencies (Widodo et al., 2024). From those statements, it can be inferred that both
the PjBL learning model and the CTL approach can improve students' problem-solving abilities.
However, no specific research has measured the effect of integrating the PjBL learning model
with the CTL approach on students' problem-solving skills in IPAS learning at the elementary
school level. This study will examine whether there is a causal relationship between project-based
learning models combined with a contextual teaching and learning approach and elementary
school students' problem-solving abilities in science subjects. The results of this research can
contribute to improving the quality of education and preparing students to compete in a
sustainable society.

LITERATURE REVIEW
Project-Based Learning Model

The PjBL model is a learning model recommended for 21st-century learning. Various
studies have examined and developed their own understanding of the PjBL model. According to
Azzahra et al. (2023), PjBL is a learning model that uses real-world problems as a context for
students to practice critical thinking and problem-solving skills, as well as to internalize essential
aspects of the material being studied. In line with this statement, Aliriad et al. (2023) also found
that the PjBL model offers students opportunities to learn through projects addressing real-world
problems. From the above definitions, it can be concluded that the PjBL model is a learning model
that collects and integrates new knowledge from real-world experiences and involves students in
an activity (project) that produces a product.

According to The George Lucas Educational Foundation (2005) and Octaviani &
Mujimin (2025), the PjBL model comprises six steps: fundamental questions, designing project
plans, compiling activity schedules, monitoring project progress, product assessment, and
evaluation. The benefits of implementing the PjBL model, according to Evenddy & Gailea (2023)
include (1) maximum student engagement, through project-based activities, students can develop
the ability to direct their learning process independently, (2) student collaboration, PjBL opens
up opportunities for students to appreciate the value of different perspectives and learn from their
peers, (3) authentic problem solving, PjBL can fill the gap between theory and practice through
authentic problem solving.

Contextual Teaching and Learning Approach

One approach to 21st-century learning is the CTL approach. According to Banu et al.
(2022), CTL learning is a concept that focuses on the relationship between the topics being studied
and real-world situations, enabling students to apply their knowledge and skills in everyday life.
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Furthermore, Jubhari et al. (2022) reveal that the CTL approach is a learning concept that requires
educators to connect the material being taught to students' real experiences, through several
components that work together to build understanding. From the above definitions, it can be
concluded that the CTL approach emphasizes the process of student involvement as a whole to
understand the material being studied and relate it to real-life situations for application in their
lives.

In applying the CTL approach in the classroom, CTL components should be used.
According to Johnson (2002), these components include: (1) constructivism, where students
construct their own new knowledge based on their learning experiences, (2) inquiry, where
students seek and discover knowledge through systematic thinking activities, (3) questioning,
where students confirm and explore further what they do not yet know, (4) learning communities,
learning outcomes through cooperation, (5) modeling, demonstrating something that students can
emulate, (6) reflection, rethinking what has been learned. According to Hasudungan (2022), the
advantages of the CTL approach include encouraging students to connect the material to real-
world situations and then apply what they have learned to real-world behaviors and problem-
solving.

Implementation of the PjBL. Model with the CTL Approach

Effective learning cannot rely solely on learning steps. According to Abuhassna et al.
(2024), learning models explain the structure of instruction, but the output greatly depends on the
approach, strategy, and learning context. Therefore, this study combines the PjBL model with a
relevant context-based perspective to maximize the output. The implementation of the CTL-based
PjBL model will be realized through the emergence of the model's syntax and components, as
well as its approach to learning, and by linking the material being studied with the real context in
students' immediate environment. By adapting the syntax of the PjBL model and the components
of the CTL approach, appropriate learning steps were designed.

The first step in this learning process is to ask fundamental questions. Fundamental
questions will serve as the starting point for learning and as the main problems to be solved
through the project (Herowati, 2023). Next, students can discuss the topic with teachers and peers
to explore aspects they are unfamiliar with. Then, they continue by designing product planning
through modeling. Before students plan their projects, the teacher will give a demonstration of
project design (Kurniasih, 2020). The third step is to arrange a schedule of activities with group
members, during which students discuss the project's timeline and requirements under the
teacher's guidance. The fourth step is to monitor the project's progress. At this stage, students and
their groups begin looking for the right solutions to the given questions. In this stage, students can
build knowledge through teacher-guided discussion and project creation (constructivist learning).
At the end of the project, each student will discover (inquire) new knowledge that they did not
have before. During project preparation, the teacher will collect information about what the
students have been able to do. This assessment focuses on students' skills and attitudes during the
project (Narindro et al., 2021).

The next step in learning is product assessment. At this stage, the product results are
evaluated to reflect students' progress in understanding. Students will also receive teacher
feedback to improve their products. Learning ends with evaluation and reflection. Students will
determine the activities that have been carried out, review the basic questions, and reflect on what
they have done and whether the questions have been answered in this learning process. With the
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teacher's guidance, students will provide answers to these questions. Not only that, but students
will also express their feelings after completing the project.

Problem-Solving Ability

Problem-solving skills are essential for adapting to new situations and supporting the
achievement of goals in modern society. Problem-solving skills are an individual's ability to
engage cognitive abilities to understand and solve problems where the solution is not always clear
(Rahman, 2019). This definition aligns with Wahyuti et al. (2023), who argue that problem-
solving skills are efforts made by a person to solve a problem by utilizing their knowledge and
skills, and that these efforts follow problem-solving steps that include gathering facts, analyzing
information, developing alternative solutions, and selecting the most effective solution.
Meanwhile, according to Purnama et al. (2021), problem-solving skills in the context of learning
refer to how students use their knowledge and skills to solve problems or issues presented by
teachers. Based on the above definitions, problem-solving skills refer to an individual's ability to
use their thinking process to solve problems by gathering facts, analyzing information, developing
alternative solutions, and choosing the most effective solution.

According to Polya (2004), there are four indicators of problem-solving skills: (1)
Understanding the problem, students can identify known elements, or those that are being
questioned. (2) Planning problem solving, namely, how students express their opinions about
various possible strategies. At this stage, it will be determined whether the problem-solving
strategies created are appropriate. (3) Solving problems according to plan, a good problem
solution is one where there is a solution, a correct discovery process, and an appropriate result.
(4) Reviewing the procedures and results of the solution. This skill is essential because
experiments are often conducted without critical reflection, so students do not understand
specifically what they still do not understand. The success of this indicator will be seen from
whether the conclusions given are correct

METHODS

This study aims to describe the implementation of the PjBL model with the CTL
approach. This objective will be achieved through observation techniques, focusing on teachers'
and students' activities during the learning process and using an observation sheet to measure
learning implementation as an instrument. Furthermore, this study also aims to examine the effect
of implementing the PjBL model with the CTL approach on problem-solving skills. In this study,
an experimental method is used to control and manipulate an x variable and test the y variable to
examine the differences associated with manipulating the independent variable (Kesyha et al.,
2025). The research design used is a quasi-experimental design with a control group to determine
the effect of the treatment. The control and experimental groups are not randomly assigned.
Furthermore, pre-tests and post-tests are used to assess the impact. More details on this research
design are provided in the following table.

Table 1. Research Design

Group Pretest Treatment Postest
Experiment O1 X 0,
Control O X> 0,
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This study used two groups: the experimental and the control. The experimental group
learn the ecosystem material through PjBL with CTL, while the control group uses the
Cooperative model. The data sources included fifth-grade students from Agus Salim and Muh
Yamin SDN Kalipang 1, Blitar Regency, with 21 students in the control group and 23 students in
the experimental group. The data in this study were collected using an observation sheet and a
problem-solving skills test. The data collection instrument consisted of six essay questions.
Before implementation, the instrument was tested for validity and reliability by experts and
through pilot trials. The validity test used the Pearson product-moment correlation, and the
reliability test used Cronbach's alpha. The data analysis technique used SPSS version 27 software
and several tests, including prerequisite tests for normality and homogeneity, which were applied
as requirements for conducting parametric tests. The hypothesis test used an independent-samples
t-test, assuming normality and homogeneity of variances.

RESULTS AND DISCUSSION

Implementation of the PjBL Learning Model with a CTL Approach on the Problem-Solving
Abilities of Fifth Grade

Data on the implementation of the PjBL model with the CTL approach were collected
through observation. In this study, observations were conducted to ensure that the learning model
and approach were correctly implemented. The following are the results of observation in two
meetings. The implementation of the CTL-based PjBL learning model in the first meeting was
80.6%, and in the second meeting was 90.42%. Thus, it can be said that the PjBL model with the
CTL approach was implemented quite well. For more details, here are the implementation details
for each syntax.

Table 2. Learning Implementation Result

Percentage (%)

Syntax Maximum Score Meet 1 Meet 2
Driving Questions 16,66 10,41 16,66
Designing Product Planning Through 16,66 16,06 15,47
Modelling
Developing Schedules With a Group 16,66 12,49 14,57
Monitoring the Project 16,66 16,66 16,66
Product Assessment 16,66 12,49 14,57
Evaluation and Reflection 16,66 12,49 12,49
Total 100 80,6 90,42

An ecosystem is the reciprocal relationship between living organisms, including plants and
animals, and their environment. In this research, students learn about the flow of energy between
living organisms in rice fields and marine ecosystems, changes in food webs, and the role of
humans in maintaining ecosystem balance. For example, if a flood occurs in a rice field, killing
all the rice plants, the populations of herbivorous animals such as grasshoppers and birds will
decline due to the loss of their energy source (Ali, 2024). Therefore, humans must play their part
in protecting the earth to restore the ecosystem, for example, by replanting rice so that the
population of primary consumers returns to its original state.

Ecosystem learning using the CTL-based PjBL Model was carried out in two meetings.
Based on the observation results, the implementation rate was 80.6%. The smallest percentage
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was in the fundamental question syntax (10.41%), and the largest was in the project monitoring
syntax (16.66%). This was because, in the fundamental question syntax, students remained
passive in discussions, and teachers needed to guide them in answering questions. Some questions
also used terms that students found difficult to understand. In the syntax for arranging activity
schedules with groups, students also had difficulty dividing tasks among group members.
However, overall, students were able to create food webs, analyze ecosystem problems and their
impact on food webs, and formulate the role of humans in restoring ecosystem balance.

The implementation of learning in the second meeting was 90.42%. The smallest
percentage was in the evaluation and reflection syntax (12.49%), and the most significant was in
the project monitoring syntax and fundamental questions (16.66%). In the basic questions section,
students actively participated in discussions and expressed their opinions and experiences related
to the ecosystem issues presented. In the context of product planning through modeling, students
were also enthusiastic about stepping forward to analyze changes in marine ecosystem food webs.
According to Sailirrohmah & Azani (2025), through modeling, teachers can demonstrate the
appropriate steps for solving problems and implementing concepts in authentic contexts, allowing
students to observe and understand them.

Based on Table 2, it can be observed that there was a 9.82% increase in learning
implementation in the first and second meetings. This was because in the second meeting, students
already had an overview of the learning and understood what needed to be done in the learning
process. Students were also more enthusiastic about discussing and analyzing changes in the food
web in the ecosystem. In the second meeting, each group presented their food web boards
effectively, explaining how they analyzed the food webs. Through more active discussions and
increased understanding, students were able to provide relevant solutions to the problems they
created (Nasrulloh et al., 2024).

The Effect of Implementing the PjBL Learning Model with a CTL Approach on the
Problem-Solving Abilities of Fifth-Grade

Data on students' problem-solving abilities in this study were obtained through pre-tests
and post-tests. Students were first given a pre-test to assess their initial skills. Then, students
received treatment through a PjBL model with a CTL approach in the experimental class and a
cooperative model in the control class. After obtaining the pre-test and post-test scores, they were
first analyzed using normality and homogeneity tests as prerequisites for parametric testing. The
following table contains the results of the normality test.

Table 3. Normality Test Result

Statistic Test Group Sig. Desicion
Control Group Pre-test 0,439 Normal

) ) Experiment Group Pre-test 0,229 Normal
Saphiro Wilk Control Group Post-test 0,498 Normal
Experiment Group Post-test 0,208 Normal

Based on the pre-test and post-test scores for each class, the overall significance value
was greater than 0.05, indicating that the data on students' problem-solving ability were usually
distributed.
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Table 4. Homogeneity Test Result

Statistic Test Sig. Desicion
Levene (Based On Mean) 0,979 Homogen

Table 4 shows that the sig. The value is 0.979, which is greater than 0.05, indicating that
the students' post-test data is homogeneously distributed. Based on this decision, where the data
are declared regular and homogeneous, we can proceed with hypothesis testing using an
independent-samples t-test.

Table 5. Hypothesis Test Result

Statistic Test Sig. (2-tailed)
Independent Sample T-Test 0,001

Deprived of the Hypothesis Test table, it can be inferred that the significance. (2-tailed)
value is 0.001, which is less than 0.05, so H1 is accepted. Based on this decision, it can be
concluded that implementing the PjBL model with the CTL approach in learning affects the fifth-
grade students’ problem-solving abilities. Then, a comparison of problem-solving skills will be
conducted to determine the improvement in each indicator.

B Pre-Test Post-Test

100
80

60

40
) I
0 .

Understanding the ~ Devising a Plan Carrying Out the Looking Back
Problem Plan

Figure 1. Comparison of Problem-Solving Abilities on the Pretest and Posttest

As shown in Figure 1, each indicator has increased. The highest increase was observed in
indicators of carrying out the plan and in looking back at the results and procedures of problem-
solving. The effect of implementing the PjBL model with the CTL approach on fifth-grade
students' problem-solving abilities was measured through hypothesis testing. Based on hypothesis
testing using the Independent Sample T-Test, the sig. value (2-tailed) was 0.001, which is less
than 0.05, so H1 was accepted. Therefore, it can be concluded that implementing the PjBL model
with a CTL approach in learning improves fifth-grade students' problem-solving abilities. This
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finding emerged because learning using the PjBL model, which is related to everyday life, can
improve students' problem-solving skills. In the opinion of Aliyah & Muthi (2025), project-based
learning provides students with opportunities to explore the material they are learning through
projects. The CTL-based PjBL learning model in this study was implemented in the experimental
class, while the control class used the cooperative model. During the activity, an observer in the
experimental class monitored teachers' and students' activities during learning. It was assumed
that learning with the CTL-based PjBL model would have a greater effect on problem-solving
skills than other models.

Problem-solving abilities in the education context refer to students' knowledge and ability
to solve problems or issues presented by teachers. According to Polya, there are four indicators
of problem-solving skills: understanding the situation, making a plan to solve the problem,
executing the plan, and reviewing the result (Polya, 2004). This study reveals students' problem-
solving abilities before and after treatment. In the first indicator, namely understanding the
problem, there was no significant improvement. In the pre-test, students already understood the
issues presented in the questions, with an average of 95.65%. After the treatment, their ability to
understand the problem increased to 99.28%. These results show that students understood the
issues but did not master the next steps in problem-solving.

On the ‘devising a plan’ indicator, the average student ability on the pre-test was 58.69%.
Meanwhile, on the post-test, the average was 86.95%. Then, on the carrying out the plan indicator,
the average student ability was 28.26%. After the treatment, the average increased to 68.89%.
From this data, it can be observed that CTL-based PjBL learning improves students' ability to
devise a plan by 28.26% and to carry out the plan by 40.63%. This finding aligns with John
Dewey's theory of learning by doing. In the learning process, there is a gap between the theory
being studied and real-world practice. Therefore, students must practice what they have learned
to gain meaningful knowledge (Mouni, 2022). Learning by doing in this context means learning
to analyze changes in the ecosystem by observing problems so that students can provide solutions
to real problems around them. The PjBL learning model encourages students to apply problem-
solving skills, especially during the stages of searching for solutions, planning problem-solving
steps, and implementing those plans.

In John Dewey's learning-by-doing process, this is evident in the syntax of monitoring
the project's progress. At this stage, teachers focus on monitoring students' activities as they
complete the project (Widyaningrum, 2023). Students plan the steps to complete the project on
time. They divide the tasks so that some students work on the worksheets and others make food
web charts. This activity shows that students can plan steps to work on projects efficiently. After
creating and using the food web board, students analyze its impact on changes in the food web
and provide appropriate solutions. These steps show that students can engage in problem-solving
in learning.

The final indicator of problem-solving ability is the review of results and procedures.
Before the treatment, students' average ability to review results and procedures was only 14.49%;
after the treatment, it increased to 61.59%. This ability increased mainly because of an evaluation
and reflection syntax, which helped students develop their reflective thinking. This was evident
when students were trained to evaluate basic questions or hypotheses from their previous projects
and to draw conclusions from them (Latifah & Juniarso, 2025). At this stage, students in the
experimental class were able to show how environmental problems affected food webs and to
demonstrate appropriate solutions to these problems, in line with their inquiry in the projects.
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The steps in PjBL learning with the CTL approach are also dominated by students
discussing with each other while working on projects such as creating food webs, analyzing
problems, and drawing conclusions. Student interaction with peers and with teachers, or what is
called the learning community, becomes a means of exchanging and acquiring new information
(Ali et al., 2024). This process aligns with Vygotsky's constructivist theory, which holds that
learning and development are collaborative activities and that students develop cognitively in the
context of socialization and education (Siregar et al., 2024).
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Figure 2. Comparison of Student Pre-test and Post-test Answers

Figures 5.1 and 5.2 show the answers of the same students before and after the treatment.
Assumed from Figure 5.1, it can be observed that before the treatment, the students already
understood the problem and planned its solution. However, the students still did not master the
concept of population in an ecosystem, indicating that their problem-solving stage was
suboptimal. Then, in Figure 5.2, after receiving two PjBL learning sessions with CTL, students
used their problem-solving skills to analyze changes in food webs. According to Rohmawati &
Fadly (2023), the entire process of creating problem-solving solutions involves information, and
to obtain the solution, valid data in the form of concepts or principles in science is needed. In the
post-test, students demonstrated understanding of the principle of energy flow in food webs.

This study is supported by the findings of Roosyanti & Suryarini (2024), which indicate
that the problem-solving abilities of primary school students improved following the
implementation of the PjBL model. The findings of this study are consistent with research by Aini
& Rosyidi (2023), which shows that the indicator most mastered by the subjects was
understanding the problem, while the indicator least mastered was rechecking. Even so, the
treatment given can improve students' ability to plan, solve, and recheck a problem. This study
shows that project-based learning grounded in real-world contexts influences problem-solving
skills because, through this learning, individuals not only acquire knowledge but also develop
mental tools, such as critical and reflective thinking. Those abilities are needed to take practical
problem-solving steps in real life.
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CONCLUSION

The application of the PjBL learning model with the CTL approach in the first meeting was
80.6%, and in the second meeting it was 90.42%. Thus, it can be said that the CTL-based PjBL
model was implemented well in the classroom. The implementation of the CTL-based PjBL
model was found to affect problem-solving, as evidenced by an independent-samples t-test with
a 2-tailed p-value of 0.001 (< 0.05), supporting H1. Therefore, it was decided that implementing
the PjBL learning model with the CTL approach improved fifth-grade students' problem-solving
abilities. This improvement in ability was mainly evident in indicators of implementing problem-
solving and rechecking the procedures and results of the problem-solving process. Through this
learning process, students learned firsthand how to use their knowledge and skills to answer basic
questions using the projects they created.
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