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Abstract

This study aimed to determine the difference in problem-solving skills between
students who learned using the Problem-based Learning model assisted by a Science
Kit and students who learned using a conventional learning model. This research was
a quantitative study employing a non-randomized quasi-experimental design, in which
the sample was selected using a purposive sampling technique. The study was
conducted at SMP N 1 Kejajar, with the research subjects consisting of Class VIII A
as the experimental class (25 students) and Class VIII D as the control class (24
students). Data were collected through observation, tests, documentation, and
questionnaires. The research instruments used were a problem-solving skills test and
a student perception questionnaire. Data were analysed using validity and reliability
tests, normality and homogeneity tests, an independent t-test for hypothesis testing,
and an N-Gain test to measure the improvement in problem-solving skills. The results
showed that, prior to the implementation of the Science Kit-assisted Problem Based
Learning model, the learning process was still teacher-cantered, causing students to be
relatively passive. After the model was implemented, students became more active in

discussions, conducting experiments, and solving the given problems. The analysis
revealed a significant difference between the experimental and control classes, as
indicated by an independent t-test value of 0.746 and a calculated significance value of
0.000, which is smaller than 0.05. The implementation of the Science Kit-assisted
Problem Based Learning model was also able to improve students' problem-solving
skills, as shown by the N-Gain calculation for the experimental class of 0.761,
categorized as high.

© 2026 State Islamic University of Mataram

INTRODUCTION

Education is one of the efforts that can be made to improve a nation's future. Education is an
effort to nurture children's souls, both physically and spiritually, guiding them from their natural
disposition toward a better standard of humanity [1]. Through education, learners are expected to
develop their thinking abilities, skills/soft skills, and the attitudes required in daily life. The educational
process canters on learning activities, which are the core means of achieving educational goals. Good
learning is learning that actively engages students so that they do not merely receive information from
the teacher but are also able to discover and construct their own knowledge [2].

Science (IPA) learning is a type of instruction that emphasizes scientific processes and direct
experience. Science learning requires students not only to understand concepts and theories but also
to apply those concepts in daily life [3]. Beyond understanding concepts and theories, science learning
also requires students to develop critical, creative, and logical thinking skills, as well as problem-solving
ability [4], [5]. Science learning provides students with opportunities to explore their potential through
the processes involved.
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One skill that can be developed to face the demands of the times is problem-solving skill.
Problem-solving skill is a fundamental ability that students need in order to deal with various
problems, both at school and in daily life [6]. This ability involves critical, logical, systematic, and
creative thinking processes in finding solutions to a problem [7]. In reality, however, Indonesian
students' problem-solving ability remains relatively low. The results of the 2022 Programme for
International Student Assessment (PISA) showed that Indonesia ranked 73rd out of 80 participating
countries in the scientific literacy category [8]. One of the indicators assessed in scientific literacy is
students' problem-solving skill [9].

The low level of students' problem-solving ability found in the PISA test results is consistent
with the observation results at SMP N 1 Kejajat. The observations showed that students' problem-
solving ability was still relatively low. This was based on the results of daily tests and midterm
examinations of Grade VIII students in science learning, most of which had not reached the minimum
mastery criteria. In addition, the observations showed that the science learning process was still
dominated by the teacher as the center of learning. Students mostly listened to the teachet's
explanations and took notes, resulting in a lack of direct experience in developing their problem-
solving ability.

One step that can be taken to develop students' problem-solving ability is by using appropriate
learning models and media. A learning model that can be used to develop problem-solving skills is
Problem Based Learning [10],[13]. This is consistent with the findings of [14]—[18], which showed
that the Problem Based Learning model is highly effective in improving students' problem-solving
ability. The Problem Based Learning (PBL) model presents real-world problems as the basis of
learning, requiring students to actively seck solutions to the given problems. In addition, this model
also requires students to develop critical thinking skills, collaboration, and discussion abilities [19].

In addition to the Problem Based Learning (PBL) model, problem-solving ability can also be
developed through the use of interactive learning media. Research has shown that the use of learning
media in the learning process can improve students' problem-solving ability in science learning [4],
[20], [21], [22]. One medium that can be utilized to support problem-solving ability in science learning
is the Science Kit. The use of a Science Kit can provide students with more authentic learning
experiences, thereby making it easier for them to understand concepts, as well as increasing their
learning interest [23], student activity [24], critical thinking ability [25], and problem-solving ability
[26].

Previous studies have extensively discussed the use of the Science Kit-assisted Problem Based
Learning model in science learning. Surur et al. [26] showed in their research that the use of a Problem
Based Learning-based Science Kit can help students understand concepts more meaningfully and
improve their problem-solving skills, as reflected in an N-Gain calculation of 0.3, categorized as
moderate. Mokoagow et al. [27] explained in their study that the use of the Problem Based Learning
model with Science Kit media had a significant effect on science concept learning outcomes, as
indicated by a calculated t-value greater than the table t-value. Izharifa et al. [25] found in their research
that the implementation of the Problem Based Learning model assisted by a Science Kit could
improve critical thinking ability, as reflected in an N-Gain percentage of 67%, categorized as
moderate.

Based on the problems identified and the existing research findings, a novelty emerges: while
many studies have combined the Problem Based Learning model with the Science Kit, none has
specifically measured problem-solving skills in science learning. Therefore, this study is expected to
contribute to improving the quality of science learning.

METHODS

This study employed a quantitative approach using a quasi-experimental research design. The
research design used was the pretest—posttest control group design [28]. In this design, there were two
research classes: an experimental class, which received treatment using the Science Kit-assisted
Problem Based Learning (PBL) model, and a control class, which used a conventional learning model.
Both classes were given a pretest before treatment and a posttest after treatment to determine the
improvement in students' problem-solving skills.
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The study was conducted at SMP N 1 Kejajar among Grade VIII students. The population in
this study consisted of all Grade VIII students, while the research sample was selected using a
purposive sampling technique. The sample consisted of one experimental class and one control class.
The experimental class in this study was Class VIII A, while the control class was Class VIII D.

Data were collected using a test technique. The test was used to measure students' problem-
solving skills through pretest and posttest items. The instrument used in this study was a problem-
solving skills test, which had been tested for validity and reliability prior to use. The indicators of
problem-solving skills included the ability to understand the problem, plan a solution, implement the
solution, and evaluate the results of the solution [29].

Data analysis was carried out in several stages: validity and reliability testing, normality and
homogeneity testing, hypothesis testing using a t-test, and an N-Gain test to measure the magnitude
of the improvement in students' problem-solving ability after the implementation of the Science Kit-
assisted Problem Based Learning model.

RESULTS AND DISCUSSION
1. Instrument Validity and Reliability Test

The validity test was used to determine whether the items in the constructed instrument had
validity or not. This was done to ensure that the instrument could measure what it was intended to
measure [30]. The type of validity used in this study was empirical validity, conducted to determine
whether the questionnaire items on the instrument matched the ability level of the trial subjects. The
validity test used in this study was the point-biserial correlation, calculated using the following

equation:
p
Mp-mt B
_ Mool

rpbls - St (1)

The instrument used in this study consisted of an essay test comprising 10 questions. The
instrument was tested on 30 students selected based on the needs of the research. This number is
consistent with the minimum number required to measure the validity of an instrument [31]. The
results of the item validity calculations are presented in Table 1 below.

Table 1. Item Validity Test Results

;\L (;’1 r hitung r Tabel Keterangan
1 0.332 0.361 Tidak valid
2 0.415 Valid
3 0.517 Valid
4 0.616 Valid
5 0.444 Valid
6 0.379 Valid
7 0.460 Valid
8 0.415 Valid
9 0.641 Valid
10 0.523 Valid

The calculation results showed that the r-table value for 30 respondents at a 5% significance
level was 0.361. An item is considered valid if the calculated r-value is greater than the r-table value,
or invalid otherwise [28]. Based on Table 1, the calculated r-value was below the r-table value only for
item number 1, so this item was declared invalid, while the other nine items were declared valid
because their calculated r-values exceeded the specified r-table value.

The reliability test was conducted to determine the level of consistency of the instrument, i.e.,
whether the instrument used could be relied upon and remained consistent when the measurement
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was repeated [32]. The reliability test used in this study was Cronbach's Alpha. The results of the
instrument reliability test are presented in Table 2 below.

Table 2. Instrument Reliability Test Results
Cronbach's Alpha Number of Items

0.820 10

An instrument is considered reliable if the calculation result exceeds 0.60 [32]. Based on Table 2, the
calculated Cronbach's Alpha value was 0.820. This result exceeds the lower threshold of 0.60 (0.820
> 0.60), so it can be concluded that the instrument is reliable, or consistent.

2. Normality and Homogeneity Test

The normality test was conducted to determine whether the obtained research data were
normally distributed. This was done to determine whether the hypothesis test should be conducted
using a parametric or a non-parametric test. The normality test used in this study was the Shapiro-
Wilk test. This test was chosen because the sample sizes of both the experimental and control classes
were fewer than 50 students [33]. The results of the normality calculations are presented in Table 3
below.

Table 3. Normality Test Results

No. Data Class Sig. (Shapiro-Wilk)
1 Pre-Test Control 0.255
2 Post-Test Control 0.258
3 Pre-Test  Experimental 0.898
4  Post-Test Experimental 0.093

The calculation results showed that the significance values of both the pretest and posttest data,
for both the control and experimental classes, were greater than the research significance level (5%).
Based on this, it can be concluded that the research data were normally distributed, since the calculated
significance value was greater than the research significance level [33].

The homogeneity test was conducted to determine whether the variances of the data from the
two research groups were equal (homogeneous) or not. The homogeneity test used in this study was
Levene's test. This test was selected based on the prerequisite that must be met before conducting a
t-test [34]. The results of the homogeneity test are presented in Table 4 below.

Table 4. Homogeneity Test Results
Data Levene Statistic dfl df2  Sig.
Score (Based on Mean) 4.240 1 41 0.046

The calculation results showed a calculated significance value of 0.046. Sianturi [33] explained that
data are considered homogeneous if the calculated significance value exceeds the specified research
significance level of 5% (calculated sig. > 5%). Based on Table 4 above, it can be concluded that the
data obtained were not homogeneous, since the calculated significance value exceeded the specified
research significance level (0.146 > 0.05).

3. Hypothesis Test (T-Test) and N-Gain

The results showed that the implementation of the Science Kit-assisted Problem Based Learning
model had a positive effect on students' problem-solving skills. This can be seen from the pretest and
posttest results of the experimental and control classes, presented in Table 5 below:
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Table 5. Pretest Results Data
Group/Class Number of Students Total Score Mean Lowest Score Highest Score
Experimental 20 1195 59.75 45 76
Control 23 1366 59.39 37 73

Group/Class Number of Students Total Score Mean Lowest Score Highest Score

Table 6. Posttest Results Data

Group/Class Number of Total Score Mean Lowest Highest
Students Score Score
Experimental 20 1805 90.25 77 98
Control 23 1527 66.39 43 80

Based on the data analysis in Tables 5 and 6, the mean posttest score of the experimental class
was higher than that of the control class. In addition, the results of the hypothesis test using the t-test
showed that the significance value (Sig.) was smaller than 0.05, so Ho was rejected and H; was
accepted, as shown in Table 7 below.

Table 7. Independent T-Test Results
Data t-calculated df Sig. (2-tailed) Decision

Posttest (Control vs -9.746 38.365 0.000 Reject Ho
Experimental)

Based on the t-test results above, the significance value was smaller than 0.05 (Sig. < 0.05);
therefore, Ho was rejected and H; was accepted. This indicates a significant difference in mean
learning outcomes between the control and experimental classes. In this study, the N-Gain calculation
was based on the pretest and posttest scores of students in Class VIII A as the experimental class,
comprising 23 students, and Class VIII D as the control class, comprising 20 students, as presented
in Table 8 below.

Table 8. Mean Gain Score

Class N Mean Median Std. Deviation  Category
Control 23 0.175 0.156 0.123 Low
Experimental 20 0.768 0.761 0.132 High

Based on Table 8 above, the mean N-Gain for the control class was 0.175, categorized as low,
while for the experimental class it was 0.768, categorized as high. The median value for the control
class was 0.156, and for the experimental class was 0.761. This shows that the improvement in student
learning outcomes in the experimental class was higher than in the control class. In addition, the
standard deviations of the two classes were relatively similar, indicating that the data distribution in
both groups was fairly balanced.

The research conducted at SMP N 1 Kejajar, implementing the PBL. model with Science Kit
media to improve problem-solving skills on the topic of Vibration and Waves, proceeded well. This
improvement can be seen in students' ability to identify problems, select solution strategies, implement
solutions, and evaluate the results obtained. This is consistent with the findings of Surur et al. [20],
who stated that the PBL model can train students to think critically and solve problems through the
presentation of real-world problems in the learning process.

In addition, the use of Science Kit media provided students with direct learning experiences,
making the concepts studied more concrete and easier to understand [25], [27]. This finding is
consistent with Jean Piaget's constructivist theory, which explains that knowledge is constructed
through students' experiences and interactions with their surrounding environment. Through hands-
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on experiments and group discussions, students became more active in finding solutions to the
problems given.

CONCLUSION

Based on the research results in Grade VIII at SMP N 1 Kejajar, prior to the implementation
of the Problem Based Learning (PBL) model using the Science Kit, the learning process was still
dominated by the teacher, resulting in relatively low student activity and problem-solving skills. After
the implementation of the PBL model using the Science Kit, students became more active in
discussions, experiments, and problem-solving. The t-test results showed a significance value of 0.000
< 0.05, indicating a significant difference in problem-solving skills between the experimental and
control classes. In addition, the N-Gain calculation showed that the experimental class obtained a
value of 0.768, categorized as high, while the control class obtained a value of 0.175. Thus, the Science
Kit-assisted Problem Based Learning model is effective in improving students' problem-solving skills..
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