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Abstract: This study aims to analyze the effect of Problem Based Learning integrated
with socio-scientific issues on strengthening students’ environmental care character at
Ban Buketamong School Friendship 128, Cho Airong, Narathiwat, Thailand. The research
employed a pre-experimental one-group pretest-posttest design involving 30 Grade 8
students. Data were collected using a 25-item environmental care character questionnaire
and analyzed through descriptive statistics and a paired sample t-test. The results
showed that the mean score increased from 67.37 in the pretest to 82.80 in the posttest.
The paired sample t-test indicated a significant difference between pretest and posttest
scores (p < 0.05), with a large effect size (Cohen’s d = 10.28). These findings demonstrate
that Problem Based Learning based on socio-scientific issues significantly enhances
students’ environmental awareness, responsibility, participation, and sustainable
behavior. The integration of authentic environmental problems into learning activities
provides meaningful opportunities for students to develop responsible attitudes and
moral reflection toward environmental challenges. Therefore, this instructional approach
is recommended to promote environmental care character among junior secondary
school students.

Keywords: Character education; Environmental care character; Junior secondary school;
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Introduction participation in protecting the environment (Napitupulu
et al., 2025; Permanasari et al., 2021).

Environmental problems such as  waste However, learning practices in many schools still

accumulation, deforestation, and water pollution emphasize knowledge acquisition rather than character

continue to threaten sustainable development globally.

formation. Conventional instruction often limits
students’ opportunities to analyze real environmental

Education has an important role in increasing students’
environmental understanding and responsibility
thtough meaningful learning knowledge (Baena-
Morales et al., 2023; UNESCO, 2017, 2020). Schools are
expected not only to develop students’ cognitive
competencies but also to strengthen character values,
including environmental care character. Environmental
care character refers to attitudes and behaviors that
demonstrate responsibility, awareness, and active

How to Cite:

problems critically and reflect on their moral
implications (Hodson, 2020). Previous studies indicate
that contextual and student-centered approaches are
more effective in promoting environmental attitudes
and responsible behavior (Gok et al., 2023; Kusdiah et
al., 2024; Kuvac et al., 2019; Mutiani, 2017).

Problem Based Learning (PBL) is a student-
centered learning model that engages learners in solving
authentic and meaningful problems. Through
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investigation, collaboration, and reflection, PBL
encourages critical thinking and responsible decision-
making (Aripin et al., 2025; Gu et al., 2022; Mahfud &
Pamuji, 2025; Muliyadi et al., 2026; Suhartini, 2025). PBL
also promotes active engagement in real-world
problem-solving situations that enhance collaboration
and responsibility (Akcay et al., 2024; Durmaz et al,,
2024). When integrated with socio-scientific issues (SSI),
learning becomes more relevant because students
analyze real-life environmental issues that involve
scientific concepts as well as ethical and social
considerations (Lesnefsky, 2023; Nolan et al., 2025).

Socio-scientific issues such as plastic waste
management, land use changes, and environmental
pollution are relevant to students” daily lives in Southern
Thailand. Integrating these issues into science learning
may provide opportunities for students to develop
environmental awareness and moral reasoning
simultaneously (Ariza et al., 2021; Noviar et al., 2024).
Research shows that SSI-based instruction can enhance
students” environmental literacy and character
development (Chowdhury et al., 2020; Denzin et al,,
2000; Januarti et al., 2024; Lestari et al., 2025).

Furthermore, integrating socio-scientific issues into
environmental learning has been shown to significantly
improve students’ environmental responsibility and
pro-environmental behavior (Burrows, 2021; Yamguchi
et al., 2020). This approach enables students to connect
scientific knowledge with real environmental challenges
in their daily lives.

Therefore, this study aims to analyze the effect of
Problem Based Learning based on socio-scientific issues
on strengthening students” environmental care character
at Ban Buketamong School Friendship 128, Cho Airong,
Narathiwat, Thailand.

Method

This study employed a pre-experimental research
design using a one-group pretest-posttest design to
examine the effect of Problem Based Learning (PBL)
based on socio-scientific issues (SSI) on students’
environmental care character. The pre-experimental
design is appropriate for measuring changes before and
after treatment within one group (Molina-Azorin et al.,
2022).

Research Design
0,-X-0, 1)

Where 0, represents the pretest, X represents the
treatment using PBL based on socio-scientific issues, and
0, represents the posttest.

Participants
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The participants were 30 Grade 8 students at Ban
Buketamong School Friendship 128, Cho Airong
District, Narathiwat, Thailand. The sampling technique
used was total sampling, since all students in the class
were involved as research subjects.

Research Instruments
The instruments used in this study were:

Environmental Care Character Questionnaire

The questionnaire consisted of 25 Likert-scale items
(1-5 scale) adapted from environmental character
education indicators (Ratnasari et al., 2024). The
indicators  included  environmental = awareness,
responsibility, participation, and sustainable behavior.

Observation Sheet
Used to observe students’
behavior during PBL activities.

environmental care

Documentation

Included lesson plans and student worksheets
designed according to the PBL stages (Syahfitri et al.,
2023). The validity of the questionnaire was tested using
Pearson Product-Moment correlation, while reliability
was measured using Cronbach’s Alpha. An instrument
is considered reliable if a > 0.70 (Taber, 2018).

Research Procedure
The study was conducted in three stages:

Pretest Stage

Students completed the environmental care
character questionnaire to measure their initial
condition.
Treatment Stage

The treatment was conducted over four meetings
using PBL integrated with socio-scientific issues. The
PBL stages followed standard procedures: (1) problem
orientation, (2) organizing students, (3) guided
investigation, (4) developing and presenting solutions,
and (5) evaluation and reflection (Yew et al., 2016).

The socio-scientific issues discussed included
plastic waste management, environmental pollution,
and land use changes in Southern Thailand. SSI-based
instruction encourages students to analyze scientific
concepts alongside ethical and social implications
(Benek et al., 2022; Noris et al., 2024).

Posttest Stage

After the treatment, students completed the same
questionnaire to measure changes in environmental care
character.
Data Analysis
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Data were analyzed using descriptive and
inferential statistics. Descriptive statistics included mean
and standard deviation. Prior to hypothesis testing, data
were tested for normality using the Shapiro-Wilk test
(Yuan et al., 2022).

To determine whether there was a significant
difference between pretest and posttest scores, a paired
sample t-test was conducted at a significance level of a =
0.05. Additionally, the effect size was calculated using
Cohen’s d to measure the magnitude of the treatment
effect (Felt et al., 2017).

Result and Discussion
Results
The results of the study are presented in the

following tables.

Table 1. Descriptive Statistics of Environmental Care
Character Scores

Test N Mean  Std. Deviation
Pretest 30 67.37 494
Posttest 30 82.80 3.65

Table 1 shows that the mean score increased from
67.37 in the pretest to 82.80 in the posttest, indicating an
improvement in students’” environmental care character
after the implementation of PBL based on socio-scientific
issues.

Table 2. Normality Test (Shapiro-Wilk)

Test Statistic Sig. (p)
Pretest 0.977 0.742
Posttest 0.979 0.795

Table 2 indicates that both pretest and posttest data
are normally distributed because the significance values
are greater than 0.05 (p > 0.05). Therefore, parametric
testing using a paired sample t-test was appropriate.

Table 3. Paired Sample t-Test Results
Variable T df Sig. (2-tailed) Cohen’s d
Pretest-Posttest Scores ~ -56.304 29 0.000 10.28

Table 3 shows that there is a significant difference
between pretest and posttest scores (p < 0.05). The
Cohen’s d value of 10.28 indicates a large effect size,
meaning that the treatment had a strong practical impact
on students” environmental care character.

Discussion

The findings demonstrate that Problem Based
Learning integrated with socio-scientific issues
significantly improves students’ environmental care
character. The substantial increase in the mean score
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confirms that contextual and problem-oriented learning
experiences  influence  students’” environmental
awareness, responsibility, and participation. This result
is consistent with previous studies showing that active
and problem-based learning approaches contribute
significantly to the development of students’
environmental literacy and pro-environmental behavior
(Ardoin et al., 2020; Gok et al., 2023).

The learning process during the implementation of
Problem Based Learning is illustrated in Figure 1.
Students were actively engaged in group discussions,
analyzing real environmental issues, and collaboratively
proposing solutions. These activities encouraged

students to think critically and take responsibility for
environmental problems in their surroundings. This
supports the view that participatory and student-
centered learning environments enhance students’
engagement and environmental responsibility (Liu et al.,
2024; Monroe et al., 2019).

Figure 1. Students’ activities during group discussion in
Problem Based Learning

The large effect size further indicates that the
intervention was not only statistically significant but
also educationally meaningful. The use of real
environmental problems encouraged students to reflect
critically on environmental issues and to develop
responsible attitudes toward their surroundings.
Integrating real-world contexts into science learning has
been shown to strengthen students” ability to evaluate
complex environmental problems and make informed
decisions (Gu et al., 2022; Redman et al., 2021).

Furthermore, students also presented the results of
their discussions in front of the class, as shown in Figure
2. This activity strengthened students’ confidence,
communication skills, and participation in learning.
Discussion-based and argumentation-oriented
instruction has been shown to improve students’
reasoning and communication skills in science learning
(Lesnefsky et al., 2025; Nolan et al., 2025).
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T

Figure 2. Students pfesenting solutions to environmental
problems

Thus, integrating socio-scientific issues within PBL
can be considered an effective instructional strategy to
strengthen environmental care character among junior
secondary school students.

Conclusion

Based on the results of the study, it can be
concluded that the implementation of Problem Based
Learning (PBL) integrated with socio-scientific issues
(SSI) significantly strengthens students’ environmental
care character. The statistical analysis showed a
meaningful increase in students’ environmental care
character scores from pretest to posttest, supported by a
significant paired sample t-test result and a large effect
size. These findings indicate that learning activities
centered on authentic environmental problems provide
effective opportunities for students to develop
environmental awareness, responsibility, participation,
and sustainable behavior. The integration of socio-
scientific issues into PBL not only enhances cognitive
understanding but also fosters moral reflection and
responsible decision-making related to environmental
challenges. Therefore, PBL based on socio-scientific
issues can be recommended as an effective instructional
strategy to promote environmental care character
among junior secondary school students, particularly in
contexts where environmental issues are closely related
to students’ daily lives.
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