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Introduction

Abstract: This study aims to analyze the influence of the problem-based
learning model on students' science literacy in science lessons in class V,
especially on heat materials and their transfer. This study focuses on the pre-
experimental method using a one-group pretest-posttest design research
design. Data collection is carried out by providing tests consisting of pretest
and posttest. Sampling technique through purposive sampling. The research
sample amounted to 25 students. The data analysis technique was carried
out by N-Gain and T-paired sample t-test. Based on the calculation of the
hypothesis test using the t-test, it indicates that there is a significant
difference between the pretest and the posttest. This can be seen from the
significance value (p) = 0.000 (p < 0.05) so that the HO hypothesis is rejected.
This illustrates that the implementation of the problem-based learning
model has a positive influence on students' science literacy in science
lessons. Furthermore, based on the average N-Gain value of 0.5241 located
in the medium group, this result indicates that the implementation of
problem-based learning model is effective in improving students' science
literacy in science lessons. Thus, it is concluded that the problem-based
learning model has positive influence on students' science literacy. This
study will contribute to the development of effective learning strategies to
optimize students' science literacy and provide recommendations for
educators in the application of the problem-based learning model in
elementary schools.
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Thus, the emphasis on students' science literacy in
learning aims to develop students' ability to construct

Education is one of the important components
related to the advancement of science and technology, so
it is important to prepare the young generation who
have sensitivity in analyzing the problems of daily life.
In addition to channeling knowledge, education also
ensures that students have specific skills (Hidayah et al.,
2024; Yunianto et al., 2020). Therefore, at the basic
education level, science is one of the subjects that plays
an essential role because it can prepare students to face
the pace of science and technology development in the
era of digitalization (Bergbauer, 2018; Fitria et al., 2023).

How to Cite:

scientific knowledge by applying scientific methods
(Chung et al., 2022).

Unfortunately, PISA 2018 ranked Indonesian
students' science literacy 70th out of 78 countries with an
average score of 396 (OECD, 2019). Indicating low
understanding and application of science concepts in
everyday life. The results of observations in class V SD
also revealed that science learning is still dominated by
textbook-based expository methods, less active and
contextual student involvement, so that it tends to be
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memorized and minimal problem-solving experiences
relevant to the surrounding environment.

In fact, student involvement in the science learning
process will equip students with the knowledge needed
to move towards a higher level of education (Barbosa et
al., 2019; Sung et al.,, 2016). This is in line with the
purpose of learning science in elementary school, which
is to foster an understanding of science concepts that can
be applied in daily life. In addition science lessons also
aim to foster a desire to explore and a positive attitude
towards technology, the environment, and social
interaction (Subali et al., 2019). Therefore, educators
need to adjust learning models and methods that have
the potential to support the achievement of science
literacy in science learning.

The problem-based learning model is an alternative
that is believed to improve students' science literacy
because this model prioritizes real problem solving.
Problem-based learning is a student-centered teaching
and learning method to acquire knowledge, skills, and
attitudes through real-life situations (Thorndahl &
Stentoft, 2020). The problem-based learning model is a
model that utilizes real problem from the surrounding
environment as a basis to gain knowledge and develop
critical thinking and problem-solving skills (Awaliyah et
al., 2024; Oktaviana & Haryadi, 2020). Problem based
learning is a learning model that introduces problem to
students to solve and invites students to solve these
problems through active learning activities with the
guidance of the teacher as a facilitator (Effendi &
Sutiarso, 2021). A facilitator can be considered a coach or
guide who provides feedback and encouragement
(Salari et al., 2018).

This is in accordance with Vygotsky's theory of
Social Constructivism which affirms that students
develop their way of thinking through social interaction,
the basis of knowledge is an interaction that involves
sharing and comparing ideas by dialogue between
students and facilitators (Boye & Agyei, 2023). In
addition, problem-based learning also involves
individual and group activities to stimulate curiosity,
motivation, independent learning, and reflection with
the source of the problem posed by the teacher or
proposed by the student, so that students are motivated
to be involved effectively in the analysis and
understanding of the problem and how to solve it
(Gorghiu et al., 2015).

Problem-based learning not only supports students
in understanding and solving problems, but also
supports students to explore their knowledge and skills
to expand their understanding of science literacy.
Science literacy includes students' expertise in
understanding relevant everyday problems based on the
topics they have learned, so that students can be positive
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and show a high level of concern for themselves and the
environment (Fuad & Wilujeng, 2016). With science
literacy, it inspires students to be active in the learning
process and increase their curiosity, because it provides
opportunities to understand and discover various
applications of science in daily life (Qomaliyah et al.,
2016). Therefore, mastery of science literacy is very
crucial, considering that students need to be well
prepared in order to be able to solve various difficulties
that arise in the real world (Kurniawati & Hidayah,
2021).

Research on problem-based learning shows
positive results. Several studies have shown the
effectiveness of problem-based learning strategies in
improving mathematics teaching and learning (Boye &
Agyei, 2023). In addition, problem-based learning is an
efficient learning strategy in the context of science
lessons (Gorghiu et al., 2015). Problem-based learning
can motivate and improve learning outcomes (Suari,
2018, Wahyuni & Setyaningtyas, 2018, Wau, 2017;
Yasmini, 2021). Furthermore, the problem-based
learning model is also used to improve the creative
thinking of elementary school students (‘Adiilah &
Haryanti, 2023; Aristanti & Fatayan, 2024), and
influential in improving critical thinking skills (Affandy
et al., 2024; Pamungkas & Astuti, 2019; Sujana, 2023).

However, there are not many studies that review
the effect of problem-based learning models on students'
science literacy in science lessons in grade V, especially
on the material of heat and its transfer. Through this
research, the focus to be carried out is limited by
measuring aspects of science competence which include
indicators of identifying problem issues, describing
scientific phenomena, and applying scientific evidence.
In line with OECD 2006, science literacy is divided into
four dimensions, namely the dimensions of scientific
knowledge, context, competence, and attitude (Fitriani
et al., 2017).

Based on the background description, the purpose
of this study was to analyze the influence of problem-
based learning model on students' science literacy in
science lessons in grade V, especially on heat materials
and their displacement. It is hoped that this study will
contribute to the development of effective learning
strategies to optimize students' science literacy and
provide recommendations for educators in the
application of the problem-based learning model in
elementary schools.

Method

This study focuses on pre-experimental research
methods. The results of the pre-experimental research
included dependent variables that were not fully bound
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by independent variables (Sugiyono, 2019). This
condition occurred, due to the absence of control
variables and the selection of samples was not carried
out randomly. The research design applied is one group
pretest-posttest design. In this design, first give a pretest
on the sample, then treatment, and posttest at the end of
learning.

Table 1. One Group Pretest-Posttest Design

Pretest Treatment Posttest

01 X OZ

Information: O1= Initial test before action; O2= Final test after
action; X = Application of Problem-Based Learning Models

The population that is the focus of this study
includes all grade V classes at SDN 95 Bulo. This public
primary school is located in a suburban area precisely in
Walenrang sub-district with B accreditation status.
School facilities and infrastructure are limited;
classrooms are simple and there is no dedicated science
laboratory. Learning media is generally based on simple
teaching aids and textbooks.

The characteristics of students in this school come
from family backgrounds with middle to lower socio-
economic levels. They have a high enthusiasm for
learning but are generally used to conventional lecture-
based learning methods. Their science literacy skills tend
to be low; most students have difficulty in connecting
science concepts with real situations, as well as in
developing critical questions and solutions to problems.
thus the sample is class Va totaling 25 students from the
entire population selected by purposive sampling
technique, which is a sampling technique with a specific
purpose based on teacher consideration.

Data was obtained by providing tests consisting of
pretest and posttest. Before the test is used for data
collection, a validity test was conducted first. Instrument
for measuring science literacy uses a multiple-choice
test, each correct answer gets a score of one and the
question gets a score of zero if the answer is wrong. The
test in this study was prepared based on the PISA
guidelines by following the science competency
indicators consisting of identifying scientific issues,
explaining scientific phenomena, and using scientific
evidence.

The data analysis technique was carried out with N-
Gain to show that the pretest and posttest scores had
increased or decreased. N-Gain is an analytical method
used to measure the effectiveness of learning by
comparing the increase in scores between pretest and
posttest or it can be said that N-Gain is a comparison
between the average gain obtained and the maximum
possible gain (Hake, 1998). and previously a normality
test was carried out to ensure normal sample
distribution using the Shapiro-Wilk test, then to test the
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hypothesis with a paired sample t-test using SPSS 25 for
windows.

Problems:

Student science Pretest

literacy

Implementation
Problem Based
Learning Model

Posttest

l

Data analysis

Result and

Discussion

Conclusion

Figure 1. Research flow

Result and Discussion

Result

This study shows that the use of the Problem-Based
Learning (PBL) model has an impact on students'science
literacy. This statement is supported by the findings
obtained by the researcher through conducting NGain
tests, normality tests, and hypothesis tests. Referring to
the results of descriptive statistical processing for the
calculation of NGain obtained from the average number
of students' pretest and posttest. After the normalized
gain (NGain) calculations arer performed on the average
pretest and posttest scores of students, it was found that
the average NGain of 0.5241 showed that the increase in
students' science literacy was in the moderate group.
According to Meltzer (2002) The NGain group values
ranged from 0.3 < g < 0.7 to show a moderate increase.
This reveals that the problem-based learning model
applied has succeeded in significantly increasing
students' science literacy skills, although the
improvement has not reached the maximum level.

Table 2. N-Gain Score Test Results
N Min Max Sig.
NGain_score 25 42 .65 .5241

Std. Deviation
.05421

The table above shows that the minimum N-Gain
value is 0.42, while the maximum value reaches 0.65.
This shows that although there are differences in
students' responses to the model taught, the majority of
students experience a relatively stable increase. Overall,
this data indicates that the implementation of the
problem-based learning model is successful in
increasing students' science literacy. The majority of
students experienced an increase in science literacy
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which was classified as a medium group in accordance
with the measured N=Gain score.

Table 3. Normality Test Results with Shapiro-Willk

Test Ststistic df Sig.
Pretest .976 25 .790
Posttest .979 25 .868

Furthermore, inferential statistical analysis is
carried out to test the normality of pretest and posttest
data. The results of Shapiro-Wilk normality test on the
pretest and posttest data showed that the two groups of
data were normally distributed. The statistical value of
Shapiro-Wilk for pretest data is 0.976 with a significance
value (p) = 0.790, while for posttest data the statistical
value is 0.979 with p = 0.868. Therefore, in both data, the
p value > 0.05 so that it can be said that no violation of
the assumption of normality was found. Thus, the
pretest and posttest data are normally distributed and
the t-test can be performed.

The results of t-test with the Paired Sample Test
showed significant differences in pretest and posttest
scores. The average difference between the two scores is
-20,840, which means that the average posttest score is
higher than the pretest score. Std. Deviation of 1.463
indicates a slight variation in the difference in scores
between students, and a Standard Error Mean of 0.293
indicates the accuracy of the average estimate of the
difference.

Table 4. Hypothesis Test Results with Paired Sample
Test

t df Sig. (2-tailed)

Pretest - Posttest -71.230 24 .000

The table above shows that the value of t = -71.230
with degrees of freedom (df) = 24 and the significance
value (p) = 0.000 (p < 0.05) shows that the hypothesis in
this study Ha is accepted and HO is rejected, this shows
a substantial difference in the results of the pretest and
posttest statistically. Based on these findings, it was
concluded that there was a significant increase between
the pretetst and posttest results which indicated that
implementation of the problem-based learning model
had a positive impact on students' science literacy.

This study has limitations that need to be
considered in interpreting the results. This study did not
use a control group as a comparison, so the ability to
draw strong causal conclusions regarding the
effectiveness of the Problem-Based Learning (PBL)
model is limited. Without a comparison of conventional
learning models, the improvement of students' science
literacy could have been influenced by other factors such
as prior knowledge, the role of the teacher, or students'
learning motivation.
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Discussion

Based on the calculation of the hypothesis test using
the t-test, it can be seen that there is a significant
difference between the pretest and the posttest. This can
be proven from the significance value (p) = 0.000 (p <
0.05) as aresult of hypothesis HO rejected. This indicates
that implementation of the problem-based learning
model has positive implications for students' science
literacy in science subjects. The problem-based learning
model involves authentic problem as a reference for
students to practice problem-solving skills, critical
thinking, and growing new knowledge. This is in line
with previous studies that problem-based learning has a
positive impact on students' science literacy skills,
especially in dimension of science competence in the
material reaction rate with the results of tcount 8.27> twble
1.99 at a significance level of 0.05 (Fitriani et al., 2017). In
line with this, the problem-based learning model also
have an impact on improving critical thinking
competence (Affandy et al., 2024; Pamungkas & Astuti,
2019; Sujana, 2023). When students are given problems,
they gradually solve them by following the syntax in the
problem-based learning method. The increase in science
literacy is also affected by this stage (Fauziah et al., 2019).
There are five stages in the application of the problem-
based learning model, namely directing students to
explore problem, regulating student learning patterns,
guiding investigations independently and in groups,
exploring and presenting the results of work, and even
reviewing and reviewing the problem-solving process
(Sajidan et al., 2022). In the first stage, students are faced
with problems according to real situations in their daily
lives, both inside and outside the school area. In the
second stage, students are directed to seek information
and offer solutions individually or in groups. In the third
stage, educators act as facilitators and motivators, while
students are encouraged to find solutions independently
and responsibly in a team. In the fourth stage, students
develop a report, and in the fifth stage, students re-
evaluate the problem-solving process (Kurniawan et al.,
2015).

Through the implementation of this learning
model, students develop concepts or ideas based on
their own abilities by combining skills and insights that
have been mastered first (Rusman, 2014). In addition, the
condition of the learning room in problem-based
learning prioritizes an active learning process with the
guidance of the teacher as a facilitator (Effendi &
Sutiarso, 2021). With this, making students the center of
learning is not on the educator. There are more optimal
results when the problem-based learning model is
implemented when the learning continues to arouse
students' enthusiasm and motivation. This is related to
the theoretical view that problem-based learning can
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motivate and optimize learning outcomes (Suari, 2018;
Wahyuni & Setyaningtyas, 2018, Wau, 2017; Yasmini,
2021).

During the learning process, students are involved
in various group activities. Students share explanations,
discuss, and collaborate to solve the problems given.
This approach makes it easier for students to understand
material or problem that is considered difficult. In
addition, each group member is a peer making students
more comfortable asking friends who understand better
if there is something that they do not understand. Thus,
learning can take place smoothly and meaningfully. This
opinion is in line with Vygotsky's theory of Social
Constructivism which explains that students develop
their way of thinking through social interaction, the
basis of knowledge is an interaction that involves
sharing and comparing ideas by dialogue between
students and facilitators (Boye & Agyei, 2023).

The application of problem-based learning shows a
positive impact on the teaching and learning process.
Previous research revealed that effectiveness of
problem-based learning strategies in increasing teaching
and learning (Boye & Agyei, 2023). This model
encourages students to hone deductive thinking skills,
problem-solving skills, and independence (Manik et al.,
2020). The advantage of problem-based learning lies in
its characteristics that integrate theory and practice in
real-world contexts. This approach allows students to
see the relationship between learning materials and
daily activities so as to foster student motivation and
involvement in the learning process (Rahman & Ahmar,
2016). This shows that problem-based learning is able to
create a learning environment that encourages
exploration and discovery (Yanti & Wijaya, 2023).

In the context of teaching science or science,
problem-based learning shows significant efficiency.
This is supported by findings that state that problem-
based learning is an efficient learning strategy in the
context of science lessons (Gorghiu et al., 2015). This can
be understood that problem based learning model
facilitates the development of students' scientific
understanding through investigation and
experimentation. This model provides opportunities for
students to hone their scientific process skills such as
observing, analyzing, and deducing. Implementing a
problem-based learning model during science or science
learning activities also supports the development of
students' science literacy. This statement can be
evidenced by findings that explain that students
involved in learning that integrate the Problem Based
Learning model show an improvement in their skills in
identifying scientific problems, describing phenomena
scientifically, and applying scientific facts (Handayani et
al., 2018). In line with the goals of science learning or
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science which emphasizes the understanding and use of
science concepts in various daily activities.

Based on the average results, the NGain value
reached 0.5241, located in the medium group, which
means that this finding indicates that the
implementation of problem-based learning model is
effective in honing students' science literacy in science
lessons. Through the stages of problem-based learning,
students are trained to produce various ideas, develop
different perspectives in looking at problems, create
unique solutions, and develop ideas in detail. Previous
findings also reveal that the problem-based learning
model substantially sharpens the creativity of
elementary school students ("Adiilah & Haryanti, 2023;
Aristanti & Fatayan, 2024). In line with these findings,
students learning using the problem-based learning
model showed an increase in their capacity to produce
original ideas and innovative solutions to the problems
they faced (Andirasdini & Fuadiyah, 2024). The
problem-based learning model encourages students to
explore various solutions, and develop divergent
thinking. The characteristics of problem-based learning
encourage exploration and discovery in line with the
cognitive development of elementary school children.

The effectiveness of problem-based learning model
can also be seen through the learning process directly
involving students to research complex problems
related to heat matter and its transfer, independent and
group exploration, and conducting practicum activities
related to heat matter and its transfer. Directly provide
understanding and experience related to science literacy,
because science literacy emphasizes the importance of
recognizing and understanding the context of science
application, as well as the ability to apply science in
solving real problems encountered. In this case, the
problem-solving process in problem-based learning
encourages students to develop creativity through
concrete and meaningful learning experiences (Chrysti
Suryandari et al., 2018). This approach also supports the
development of students' social skills and
communication skills through group interaction and
collaboration.

The findings from this study contribute to the
development of a problem-based learning model in
science or science learning at elementary school level,
especially heat materials and their transfer. This study
emphasizes that the problem-based learning model is
known as an effective learning strategy to hone students'
science literacy, not only encouraging students to master
scientific concepts, but also involving students in the
process of exploration, discussion, and deep reflection.
Thus, students are more skilled at understanding science
material meaningfully and relating it to the context of
daily life.
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Problem-Based Learning (PBL) is a student-
centered learning approach that uses real problems as a
context for developing critical thinking skills, problem
solving, and building new knowledge. PBL does not
only aim to deliver material, but encourages students to
actively identify what they know, what they need to
learn, and how they manage newly acquired
information to solve problems. According to Hmelo-
Silver (2004), PBL places students in the role of “active
learners” who must collaborate, develop hypotheses,
seek additional information, and evaluate solutions
based on evidence. In the context of science literacy, this
is in line with the scientific abilities that students need
such as asking science-based questions, designing
investigations, and interpreting data critically.

Science literacy is not just about memorizing facts,
but about understanding principles, applying them in
various situations, and thinking scientifically in dealing
with real problems. The application of the PBL model in
science learning is expected to strengthen the three main
domains of science literacy, namely: Cognitive:
improving understanding of scientific concepts such as
forms of heat transfer (conduction, convection,
radiation); Science Process: developing the ability to
design simple experiments on heat transfer; and
Scientific Attitude: familiarizing students to make
evidence-based decisions and think critically about the
phenomena around them.

Thus, Problem-Based Learning has the potential to
be an effective strategy to improve students' science
literacy, not only in terms of knowledge, but also critical
thinking skills and scientific attitudes, all of which are an
important part of 21st century competencies.

Conclusion

Based on the findings, it is shown that the
implementation of the problem-based learning model
has proven effective in improving students' science
literacy skills in science lessons, especially in heat and
displacement materials. Therefore, elementary science
teachers can utilize the PBL model as an alternative
learning that encourages students to think critically,
actively discuss, and relate the material to everyday life.
Thus, the findings of this study are concluded that the
problem-based learning model has a positive influence
on students' science literacy in science lessons in class V.
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