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learning motivation, and active involvement of students in
science learning. Therefore, this approach is recommended to
be implemented in elementary schools to increase the
effectiveness of science learning more optimally and in
accordance with the needs of students.
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INTRODUCTION support the development of higher order

21st century education  requires thinking skills. One of the learning

students to have critical, creative, models that is widely used in improving

collaborative and communicative

thinking skills (4C). However, the

critical thinking and problem solving
skills is Problem Based Learning (PBL)

learning system in many schools is still (Kurniawati & Hidayah, 2021). This

dominated by conventional approaches model is oriented towards solving real

that are teacher-centered, so it does not
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problems, thus encouraging students to
think critically and find problem-based
solutions. However, the implementation
of PBL often faces obstacles because it
has not been adapted to the needs and
characteristics of diverse learners
(Roslina et al, 2025). Therefore, a
learning strategy is needed that can
optimize the application of PBL to suit
the conditions of students in elementary
schools.

The ability to think critically with
the context of problem solving,
especially in elementary schools, is
associated with the existence of science
literacy skills. Science is a science studied
by humans obtained from observations
and research to find out agreed theories.
Science literacy is a technique in using
scientific =~ knowledge,  identifying
questions, and drawing all conclusions
order to

based on evidence in

understand and make decisions
regarding the natural world and its
changes due to human activity (Afni &
Rokhimawan, 2018; Fuadi et al., 2020;
Muzijah et al., 2020; Sultan et al., 2018).
In its context, it is intended for all groups
regardless of whether they will become a
scientist or non-scientist in the future

(Santoso et al., 2017).
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Previous research findings found
that many students have low science
literacy (Afni & Rokhimawan, 2018;
Fuadi et al., 2020). Based on observations
by researchers conducted in one of the
public elementary schools in Cimahi city,
it is known that students' science literacy
is still low. This is because the learning
process is still teacher-centered, teachers
rarely insert real problems in the
learning process in the classroom which
only focuses on theory alone, lack of
model utilization, lack of interest and
motivation to learn from students who
tend to listen, memorize, and copy the
contents of the learning material
provided by the teacher without finding
meaning and  understanding its
application. From these problems, it
shows that there is a need for
improvement so that students' science
literacy increases. Teachers must be able
to collaborate between learning models
by  adjusting the needs and
characteristics of students so as to create
good interactions between teachers and
students so that learning objectives are
achieved. This is in line with research
which states that the teaching materials

set do not guarantee the achievement of

educational goals, and one of the most
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important factors is the teaching process

which  emphasizes the  optimal
involvement of students (Lestari, 2018).
Science learning in elementary
schools should use the Problem Based
Learning (PBL) model with a
differentiation approach. This PBL
model is flexible for teachers to modify
and has a clear flow, thus helping
students understand the material better
and making teaching and learning
activities in the classroom more
enjoyable (Aprilianingrum & Wardani,
2020; Aufa et al., 2021; Hendriana et al.,
2018; Hussin et al., 2018). An activity that
clarifies a problem then defines a
problem and gathers ideas that are based
on prior knowledge, then identifies what
students need to solve the problem and
what students do not know about the
problem (Yonanda et al., 2019). (The
application of the PBL model has been
studied in various studies. According to
(Kurniawati & Hidayah, 2021) showed
that PBL has a positive impact on
students' science literacy, especially in
improving concept understanding and
analytical thinking skills. In line with
research by (D. A. H. Putri et al., 2022)
found that the application of PBL can
involvement in

increase students'

Improving Science Literacy Skills of Phase B ...

learning because it emphasizes problem
solving that is relevant to students daily
lives.

The effectiveness of PBL has been
carried out by many other studies, in its
application at the primary school level
there are still challenges in adapting PBL
to the individual needs of students in the
classroom. Of course, there must be an
approach that can accommodate the
diversity of students. According to
(Kamila et al., 2023) differentiation-based
learning integrated with PBL can
significantly improve science literacy
outcomes compared to conventional
learning models. Inline with research by
(Fadilah et al., 2024) who found that the
application of PBL with differentiated
learning can significantly improve
student learning outcomes, especially
because students are grouped based on
their learning styles-visual, auditory,
and kinesthetic. ~Strengthened by
(Hamna & BK, 2022) explained that the
PBL model integrated with
differentiated learning has a significant
effect on improving the science literacy
of elementary school students.

Therefore, the application of PBL not

only improves academic understanding
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but also creates more meaningful and
contextualized learning for students.

Previous research findings by (Dista
et al., 2024) showed that differentiated
learning in the PBL model was able to
increase the effectiveness of learning and
the involvement of students in the
process of solving scientific problems. In
line with research by (Tamam et al., 2023)
in their study found that the PBL model
has a significant impact on improving
the science literacy skills of elementary
school students, with a problem-solving-
based approach that allows students to
develop their critical and analytical
thinking skills. Strengthened by (Sakti &
Luthfiyah, 2024) showed that the
application of PBL with a differentiated
learning approach can significantly
improve students' learning outcomes,
especially because this approach allows
students to learn according to their
individual learning styles, such as visual,
auditory, and kinesthetic.

This research offers an in-depth
study of the application of PBL models
with  differentiated  strategies in
improving the science literacy skills of
students in elementary schools. Through
a problem-based approach by paying

attention to the needs and characteristics
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of learners, it is expected to develop a

deeper understanding of science
concepts and improve their critical
thinking skills (Uliyandari et al., 2021).
Through this approach, learners not only
gain better conceptual understanding,
but are also more motivated to explore
and develop critical thinking skills in
solving scientific problems (Wulandani
& Suryawan, 2024).

Previous research findings state that
the PBL model can increase motivation
and enthusiasm so that it has an impact
on improving student learning outcomes
(Asyari et al., 2016; Fauzia, 2018; Pratiwi
& Wuryandani, 2020). Other findings
state that differentiated learning can
increase learning effectiveness and
provide a more meaningful learning
experience for students (Kupchyk &
Litvinchuk, 2020; Marantika et al., 2023;
Santoso et al., 2017). There has been no
study of the PBL model with
differentiated strategies on the science
literacy of students in phase B. The
advantage of this research is that by
using differentiated strategies, students
will be more interested in participating
in learning according to the interests and
needs of students. The PBL model

combined with differentiated strategies
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will make it easier for students to
remember material for a long time rather
than delivering material in a face-to-face
or lecture manner.

Based on the background, problem
formulation, and

described

research  gaps
above, this study was
designed to answer the following main
research questions:Is there a significant
difference in the average science literacy
scores of Phase B students between
before (pre-test) and after (post-test) the
implementation of the Problem Based
Learning (PBL) model integrated with
differentiation strategies?How large is
the effect size of the implementation of
the Problem Based Learning (PBL)
model integrated with differentiation
strategies on improving the science
literacy skills of Phase B students?.

METHOD
This research uses a quantitative

approach by choosing a quasi
experimental design method. The
experimental design used in this
research is Pre-experimental design:
one-group pre-test-post-test, with two
main variables, namely PBL model with
differentiated learning strategy (X) as
the independent variable, and science

literacy (Y) as the dependent variable.

Improving Science Literacy Skills of Phase B ...

The research was conducted in one of
the elementary schools in Cimabhi city in
March 2025. The subjects in this study
were third grade students, the sampling
method applied was cluster random
sampling. This sampling technique is a
procedure where the whole group, not
individuals, is randomly selected.
Researchers chose class III A as the
subject. Class determination is also
carried out based on learning outcomes
data from the previous semester.

In this study, the instrument used
was a test instrument. The type of test
used is a description test which is tested
before treatment (pre-test) and after
treatment (post-test). Before students
undergo a test of science literacy skills
using tests, the research instrument
development stage involves a series of
processes to ensure the quality and
validity of the test questions.

To analyze the data, this study used two
techniques: descriptive and inferential
statistical analysis. Descriptive analysis,
which was processed with IBM SPSS
Statistics 29, aimed to evaluate the pre-
test and post-test data by finding the
mean, standard deviation, and range of

values (minimum and maximum).

Furthermore, inferential analysis was
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conducted through paired sample t-test.

The analysis process begins with
analyzing the pre-test, post-test in
science literacy skills using the PBL
model with differentiated strategies.
The process of inferential statistical
analysis was processed with the help of
IBM SPSS statistical 29 software with the
assumption that the distribution of
population scores of pre-test, post-test,
science skills is

literacy normally

distributed and the wvariance of the
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Descriptive research results show
that learning by using problem-based
learning models with differentiated
strategies has a significant effect on
students' science literacy. This is shown
by the difference in average science
literacy of 14.2 points between students
taught using the problem-based
learning model with differentiation
strategies, compared to before the use of
This that the

the model. proves

problem-based learning model with

populations is equal (Creswell & differentiation strategy is more effective
Creswell, 2018). in improving students' science literacy
skills than the previous teachin
RESULT & DICUSSION P 8
Result method.
Table 1 Descriptive Analysis Results
Treatment N Minimum Maximum Mean Standar Deviation
Pretest 25 30 57.00 13.844
Posttest 25 40 71.20 16.912
Valid N 25
(listwise)
The results of the hypothesis test
analysis using the paired sample t-test
are presented in table 2.
Table 2 Analysis uji Paired Samples Correlations
significance
N Correlation One-side p Two-side p
Pretest & posttest 25 577 .001 .003

The Paired Sample Correlation
output shows the relationship between
the pre-test and post-test scores of

students' science literacy skills, with a

correlation value of 0577 and a
significant level of <0.001. where this
value is smaller than the value of a =

0.05. This according to the above results

Didaktika Tauhidi: Jurnal Pendidikan Guru Sekolah Dasar, V12 N2 Oktober 2025:260-273



266 | Raisa Okta Peni, Rina Heryani

shows that there is a significant positive
relationship between the pre-test and
post-test of students' science literacy
skills who learn with a problem-based
learning model with differentiated
strategies. In addition, the coefficient
value (r2 = 0.577) shows a fairly strong
relationship between the two variables,
which means that the higher the
learners' pre-test score, the higher the
likelihood of them getting a better score
on the post-test after getting the
learning  intervention. Then the
coefficient of determination can be
determined as r2 = (0.577)2 = 0.332929
which means that 33% of the posttest
score is determined by the pretest score.
It can be said that students' initial ability
in science literacy contributes about
one-third to their learning outcomes
after PBL intervention with
differentiated strategies. The rest, about
67%, is influenced by other factors
beyond the pre-test, such as the
differentiated

effectiveness of the

strategy in learning, the teaching

Improving Science Literacy Skills of Phase B ...

method applied, the level of learner
engagement, and other individual
factors such as motivation and interest
in learning.

This finding corroborates that the
PBL learning model with differentiated
strategies not only has an impact on
improving learners' understanding, but
also helps minimize the learning gap
between individuals. Learners who
have lower initial abilities still have a
great opportunity to improve their post-
test scores through a tailored approach.
Therefore, this strategy can be an
effective alternative to improve science
literacy in primary schools.

Then from the Paired Sample Test
output, it turns out that the sig value is
<0.001. This value is smaller than a =
0.05, which means that the hypothesis
stating that problem-based learning
with differentiated strategies has a
significant effect on the acquisition of
students' science literacy skills is

accepted. This is presented in table 3.

Table 3 Paired Samples Test Analysis Results

Paired
Differences

significance

95% Condifidence
Interval of the

Difference
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Mean Std. Std. Lower Upper T af One- Two-
Devia  Error Sided p Sided p
tion  Mean
Pretest  -14.2000 14.41 2.882 -20.148 8252 4927 24 <001 <,001
& 1
posttest

From the Paired Sample Effect Size
shows the value of Cohen's estimate of
0.985 and Hedge's correlation of 0.954
where this value is more than 0.8, then
the effect of problem-based learning

with differentiated strategies on the

acquisition of science literacy skills of

students is in the high -category
according to the criteria of (Creswell &
Creswell, 2018). This is presented in

table 4.

Table 4 Analysis uji Paired Samples Effect Sizes

95% Confidence Interval

standardizer® Point Lower Upper
Estimate
Pretest & posttest  Cohen’s d 14.411 -.985 -1.459 -498
Hedges’ 14.881 -.954 -1.412 -483
correction
The results showed that the models takes into account the needs and

application of problem-based learning
model with differentiated strategy has a
significant effect on students' science
literacy. This is inseparable from the
way this learning is prepared. The
problem-based learning process is the
main focus of learning activities by
taking into account the needs and
characteristics of students. In addition,
the learning process using the problem-
based learning model with
differentiated strategies creates a more
interesting

learning process,

considering that the use of learning

characteristics of students in learning.
This study showed that there was
an increase in the average science
literacy score from 57.00 (pre-test) to
71.20 (post-test) with a difference of 14.2
points, and the paired sample t-test
results showed a significant correlation
with a p value <0.001. These results
indicate that the combination of the PBL
model with differentiated strategies
effectively improves students'
understanding and scientific thinking

skills. This increase reinforces that the

PBL model is able to provide a more
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active, explorative, and contextual
learning experience for students, so that
they are more involved in the learning
process.

Discussion

The Problem-Based Learning (PBL)
model makes students the center of
learning, where they are challenged to
solve real problems independently or in
corroborates

groups. This
(Kurniawati & Hidayah, 2021) research

finding

which states that PBL significantly
improves students' analytical thinking
and problem solving skills, especially in
science subjects.

However, one of the challenges in
implementing PBL is the heterogeneity
of learners in a class, which can cause
gaps in understanding if the approach
used does not consider individual
differences. Therefore, differentiated
learning strategies are an effective
solution in optimizing the benefits of
PBL, as expressed by (Fitra, 2022) who
states that differentiated learning allows
learners to gain learning experiences
that are more suited to their styles and
abilities, thus increasing the
effectiveness of learning.

This finding is supported by

previous research which shows that a

Improving Science Literacy Skills of Phase B ...

problem-based learning approach
improves students' critical thinking and
problem solving skills (Sholihah &
Lastariwati, 2020). However, the
application of PBL often experiences
problems if it is not adapted to the
characteristics and needs of learners
(Roslina et al, 2025). Therefore,
differentiation strategies are important
to ensure that each learner gets a
learning experience that suits their
learning style.

In line with (Berliana et al., 2023)
shows that differentiated learning
integrated with PBL can significantly
improve science literacy outcomes
compared to conventional learning
models. Meanwhile (N. W. S. Putri &
Suryati, 2020) found that this approach
provides more optimal results when
learners are grouped based on their
learning styles (visual, auditory, and
kinesthetic). These findings suggest that
by applying an approach that takes into
account individual differences, learners
are better able to develop better
scientific thinking skills.

Strengthened by the research of
(Gurses et al., 2022) also explained that
the application of PBL  with

differentiation strategies was able to

Didaktika Tauhidi: Jurnal Pendidikan Guru Sekolah Dasar, V12 N2 Oktober 2025:260-273



increase learning effectiveness and
learner involvement in the scientific
problem solving process. According to
(Istni et al., 2022) added that this model
has a significant impact on science
literacy because it allows learners to
develop their critical and analytical
thinking skills. This is due to the
characteristics of PBL which requires
learners to explore problems, analyze
information, and develop solutions
based on scientific evidence, so that they
are more trained in thinking
systematically and deeply.

In line with these findings, (Sakti &
Luthfiyah, 2024) explained that
personalized learning according to
learners' needs not only improves
academic results but also increases
learners' learning motivation. This
supports the results of research stating
that differentiated learning can provide
a more meaningful learning experience
for students (Amalia et al., 2023; Mansur
et al., 2019; Uliyandari et al., 2021).

Based on the research findings
described, researchers argue that the
integration of PBL and differentiated
an effective

learning strategies is

approach in improving students'

science literacy. Through this strategy,
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learners not only gain improved

academic understanding, but also
develop problem-solving skills, critical
analysis and active engagement in the
learning process, which are critical to

support their success in science learning

at the primary school level.

CONCLUSION
The researcher concluded that the

application of problem-based learning
models with differentiation strategies
had a significant impact on the science
literacy skills of thematic grade III
students. This can be seen from the
increase in the average score of science
literacy from 57.00 (pre-test) to 71.20
(post-test), with a difference of 14.2
points, and the paired t test results show
a significant correlation (p value 0.001).

Problem-based learning model
with differentiation strategy is proven
to improve science literacy of third
grade students. Based on the results of
the study, the conclusions of the study,
the recommendations that can be taken
into consideration for further research
on science literacy skills are that future
researchers can consider applying the
same learning, namely the problem-
based with

learning model

differentiated strategies, by paying
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attention to the advantages and
disadvantages of the model, besides
that, researchers can also try to develop
or combine other learning models to see
their  effectiveness in improving
students' science literacy skills. The
problem-based learning model with
differentiation strategies can also be
applied to measure science literacy in a
variety of science materials. This will
provide a more thorough
understanding of how effective the
learning model is in improving
students' science literacy across a range
of topics.
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