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INTRODUCTION

Education serves as a vital foundation for shaping a generation capable of
competing globally (Ajugo, 2024). In this modern era, literacy and numeracy are
fundamental skills essential to supporting students’ learning processes,
especially as they face the rapid development of science and technology.
According to Hirawati et al. (2021), literacy is not limited to reading and writing
skills; it also encompasses critical thinking, in-depth comprehension, and
critical analysis of information. Meanwhile, numeracy involves mathematical
thinking, data comprehension, and the application of mathematical concepts to
everyday situations. Together, these skills help students develop the
competencies needed in today’s digital age.

However, data indicates that the literacy and numeracy skills of students
in Indonesia, including at the high school level, remain relatively low compared
to other countries (Pisriwati et al., 2024; Alghiffari et al., 2024). The results of the
Program for International Student Assessment (PISA) survey reveal that most
Indonesian students have not yet reached adequate literacy and numeracy
competency, especially in problem-solving and data interpretation key aspects
in the global era. This situation affects students' critical and analytical thinking
skills, which need improvement to meet international educational standards.

At Muhammadiyah 1 Sleman Vocational High School, literacy and
numeracy education is also a primary focus to improve students' learning
quality. In line with this goal, the currently implemented Merdeka Curriculum
emphasizes the importance of teaching approaches that meet each student's
learning needs (Gurion & Nasir, 2024). One such approach being applied is
differentiated learning, which tailors instruction to the characteristics, interests,
learning styles, and specific needs of each student. This approach is believed to
support the achievement of stronger literacy and numeracy competencies in
educational settings (Siswanto et al., 2024).

Differentiated learning is seen as effective in enhancing student
motivation and engagement in the learning process, as it considers individual
differences in learning readiness, learning styles, and learner profiles.
Essentially, not all students possess the same abilities or interests in a subject.
Through differentiated learning, teachers can create an inclusive learning
environment that supports each student in learning according to their capacity,
thus enhancing learning outcomes in literacy and numeracy (Huntington et al.,
2023).

One challenge in implementing differentiated learning is how teachers can
design effective lesson plans that align with each student’s characteristics. This
requires teachers to perform initial assessments to understand students’
learning needs and readiness. At Muhammadiyah 1 Sleman Vocational High
School, teachers are encouraged to understand each student's learning needs
through diagnostic assessments, enabling them to determine the appropriate
instructional approach. These assessments provide a foundation for
understanding students' literacy and numeracy skills before designing suitable
teaching methods (Dewantara et al., 2023).
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Furthermore, the challenges in improving literacy and numeracy go
beyond the instructional approach used; they also involve limitations in
resources and support from schools and families (Astiwi et al., 2024; Pisriwati et
al.,, 2024). Support from various parties, such as providing relevant books,
technology access, and parental involvement in fostering students' interest in
reading and numeracy, significantly contributes to building these foundational
skills. At Muhammadiyah 1 Sleman Vocational High School, collaboration
between the school and families is an essential aspect that is continually
strengthened to support effective literacy and numeracy programs.

The implementation of a differentiated learning approach is expected to
positively impact the literacy and numeracy skills of students at
Muhammadiyah 1 Sleman Vocational High School. Firat et al. (2022) states that
this approach can enhance students' learning outcomes, particularly in
understanding the basic concepts needed for literacy and numeracy. By
tailoring teaching methods to focus on individual student needs, literacy and
numeracy can be taught in a way that is more engaging and aligns with
students’ interests.

Additionally, with the application of differentiated learning, students are
expected to develop their critical and analytical thinking skills. These skills are
essential for high school students as they prepare for higher education or the
workforce. Differentiated learning creates opportunities for students to
understand and apply literacy and numeracy concepts in everyday life,
equipping them with skills they can carry into the future (Latifa et al., 2024).

This approach is also anticipated to reduce the achievement gap among
students with varying abilities (Putri et al., 2024; Alam et al., 2023). At
Muhammadiyah 1 Sleman Vocational High School, differentiated learning is
aimed at creating equal access to learning, so each student has the same
opportunity to develop their literacy and numeracy skills. With this more
personalized approach, students who may initially be less interested in literacy
and numeracy can become more motivated and actively engaged in learning.

Overall, the implementation of differentiated learning at Muhammadiyah
1 Sleman Vocational High School holds great potential to enhance students'
literacy and numeracy skills. This research will explore how effective this
approach is in influencing students' literacy and numeracy skills and the
challenges encountered during its implementation. Therefore, the findings of
this study are expected to provide valuable insights for educators and other
stakeholders to improve the quality of literacy and numeracy education at the
high school level through more innovative, student-centered teaching
approaches.

LITERATURE REVIEW
Differentiated Learning

Differentiated learning is an approach that tailors the learning process to
meet the individual needs, interests, and abilities of students. According to
Noftariani (2023), differentiated learning aims to provide equal opportunities
for every student to learn and grow optimally through varied teaching
approaches adapted to each student's unique characteristics. Differentiated
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learning encompasses several aspects, including differentiation in content,
process, product, and learning environment, allowing students to learn in ways
that align with their learning styles and levels of understanding (Gurion &
Nasir, 2024). According to Fauzia & Ramadan (2023), this approach has proven
effective in increasing student engagement and providing them with
opportunities to develop according to their potential.

In practice, differentiated learning can be implemented through various
methods, such as grouping students by ability, adjusting tasks and materials,
and using diverse teaching techniques to support different learning styles. For
example, a study by Smit et al. (2023) shows that differentiated learning, which
accommodates individual differences among students, can enhance learning
motivation, concept comprehension, and academic performance. Additionally,
research indicates that this approach helps students with learning limitations or
who are below average to keep up with the learning process, thereby creating
an inclusive learning environment. This makes differentiated learning a
relevant approach for implementation in various educational contexts.

However, implementing differentiated learning is not without challenges.
The primary challenge lies in teachers” ability to design and manage teaching
approaches that cater to each student, especially in large and diverse
classrooms. Teachers need to have an in-depth understanding of students'
characteristics and needs, as well as the skills to design flexible materials and
methods. Despite these challenges, research demonstrating the positive benefits
of differentiated learning has driven efforts to integrate this approach into
curricula and daily teaching practices.

Student Literacy and Numeracy

Literacy and numeracy are two essential competencies in modern
education, as they play a significant role in developing students' critical
thinking, analytical skills, and problem-solving abilities. According to research
by the OECD through the PISA, literacy involves students' ability to
understand, use, evaluate, and reflect on various types of texts to achieve
specific purposes in both personal and social contexts. Meanwhile, numeracy,
or mathematical literacy, involves the ability to apply mathematical concepts in
real life, including data interpretation, statistical analysis, and solving number-
based problems. Literacy and numeracy are not merely academic skills but also
foundational life skills, making them a primary focus in educational policy
across many countries (Rahman, 2023; Siswanto et al., 2024).

Several studies indicate that Indonesian students” literacy and numeracy
skills still require improvement. Based on PISA reports, the average literacy and
numeracy scores of Indonesian students are below international standards,
highlighting challenges in mastering these competencies in schools. One
contributing factor is the one-directional learning approach, which tends to lack
active student engagement in the learning process (Listyanti et al., 2024; Tarso
et al, 2024). On the other hand, collaborative and contextual learning
approaches, such as problem-based learning and differentiated learning, are
considered more effective in fostering literacy and numeracy. Studies have
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found that students involved in more student-centered learning tend to have a
better understanding of literacy and numeracy.

In this context, differentiated learning is increasingly being implemented
in various schools, including those in Indonesia, to improve students' literacy
and numeracy skills. This approach seeks to adapt teaching methods to the
individual learning characteristics and needs of students, providing a more
effective and personalized learning experience. A study conducted by
Langelaan et al. (2024) found that differentiated learning can help students
understand material better because it takes into account factors such as
students’ interests, learning styles, and levels of readiness. With this flexible
approach, literacy and numeracy are not only taught mechanically but are also
understood as applicable and relevant skills for everyday life.

METHODOLOGY

This research uses a quasi-experiment method with a non-equivalent
control group design. In this design, the class that applies a differentiated
learning approach is referred to as the experimental class, while the class that
uses conventional learning is referred to as the control class. These two groups
were given a pretest and posttest to measure the results of implementing
differentiated learning and assess the significance of the influence of the
independent variable (differentiated learning) on the dependent variable
(literacy and numeracy). This research design is illustrated in the following
table.

Table 1. Research Design

Class Pretest | Treatment | Posttest
Experiment E1 X E>
Control K1 - Kz
(Sugiyono, 2019)

Based on the table above, the research design involves two class groups,
namely the experimental class and the control class, each undergoing pretest
and posttest measurements to evaluate the effect of the treatment. In the
experimental class, which serves as the treatment group, a pretest, denoted as
E1, was conducted. Following this, the experimental class received a specific
treatment (indicated by X) in the form of the application of a differentiated
learning approach. After the treatment, the experimental class was measured
again through a posttest, denoted as Ez, to assess changes and the effect of
implementing this approach. Meanwhile, the control class underwent a pretest,
denoted as K, without receiving any special treatment. The final measurement
or posttest in the control class, denoted as K>, was conducted to compare the
results with the experimental class.

This study uses both primary and secondary data as its main sources. The
sample was selected using a purposive sampling technique, consisting of 30
students from Class XI Multimedia A as the experimental group using the
differentiated learning approach and 30 students from Class XI Multimedia B as
the control group using conventional learning. The instruments include literacy
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and numeracy tests in the form of pretests and posttests, each consisting of 3
literacy questions and 3 numeracy questions. Assessment was conducted by
calculating the total score and adjusting it to a scale of 100.

Additionally, a questionnaire was given to teachers to gather information
on the differentiated learning approach, teaching experience, and perceptions of
students' literacy and numeracy skills. Observations were conducted using
questionnaires for teachers and students, as well as interviews to further
explore the implementation of the differentiated learning approach. The data
collection process began with the selection of experimental and control classes,
validity testing of the instruments, and data analysis using an independent
sample t-test to test the research hypothesis, as well as a Gain test to measure
the improvement in students’ literacy and numeracy.

RESEARCH RESULT

Based on interviews with teachers, it was revealed that they hold a
positive view of this method; they feel more motivated and confident in
teaching literacy and numeracy according to students' abilities. The literacy and
numeracy test data collected from the posttest after applying this method reflect
students' learning outcomes after participating in four sessions with the
differentiated instruction approach. Before conducting the pretest and posttest,
the test instruments were piloted in a class that had already covered the
material, which was class XII Multimedia. Subsequently, validity testing was
carried out using SPSS-25 software, as follows.

Correlations
Item_1 ltem_2 ltem_3 ltem_4 ltem_5 ltem_6 Total
ltern_1  Pearson Correlation 1 -.071 056 267 178 A1 420
Sig. (2-tailed) 710 770 153 347 558 021
I a0 a0 a0 a0 a0 a0 a0
ltern_2  Pearson Correlation -.071 1 287 045 A 128 4917
Sig. (2-tailed) 710 124 812 095 501 006
I a0 a0 a0 a0 a0 a0 a0
ltermn_3 Fearson Correlation 0486 287 1 -042 -145 120 381"
Sig. (2-tailed) 770 124 a7 444 527 038
N a0 a0 a0 a0 a0 a0 a0
ltem_4  Pearson Correlation 267 045 -.042 1 607 276 6487
Sig. (2-tailed) 153 812 a7 000 229 .000
M 30 30 30 30 30 30 30
ltem_5  Pearson Correlation 178 311 - 145 607 1 380 7347
Sig. (2-tailed) 347 095 444 000 033 .000
M 30 30 30 30 30 30 30
ltern_6  Pearson Correlation A1 128 420 226 380" i 6237
Sig. (2-tailed) 558 501 527 229 033 .000
M 30 30 30 30 30 30 30
Total Pearson Correlation 4207 4917 a8t 6497 7347 6237 i
Sig. (2-tailed) I 0 006 038 .000 000 .000
I 30 30 30 30 30 30 a0
* Carrelation is significant at the 0.05 level (2-tailed).
= Correlation is significant atthe 0.01 level (2-tailed).

Figure 1. Validity Test Results
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Based on the picture above, it can be seen that there are 6 test question
items, where all the question items can be seen to have a Pearson Correlation
value > tiwble (2,048) and all the question items are categorized as valid. Based on
this, the next test can be tested, namely the reliability test. To test reliability, use
the Cronbach's Alpha test as follows.

Reliability Statistics

Cronbach's

Alpha M of ltems

451 &

Figure 2. Reliability Test Results

Based on the picture above, it can be seen that the Chronbach's Alpha
value of 0,551 is greater than a (0,05). So it can be said that the data is reliable.
After carrying out validity and reliability tests and the results show that the
data has a valid and reliable distribution, a pretest can then be carried out in the
experimental class and research control class to find out whether the initial data
is normal and homogeneous. The following are the results of the pretest data
normality test.

Tests of Normality

Kolmogorov-Smirnoy® Shapiro-Willk

Statistic df Sig. Statistic df Sig.
K_1 158 30 051 860 30 | 318
E_1 a3 30 2007 835 30 068

* This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Figure 3. Normality Test Results

Based on the picture above, it can be seen that the Shapiro-Wilk test shows
a value of 0,318 in the control class and 0.068 in the experimental class where
this value is greater than the a value (0,05). So it can be said that the two data in
this class are normally distributed. Next, the data was tested for homogeneity
using the Levene Statistics test assisted by SPSS-25 as follows.

Test of Homogeneity of Variances
Levena
Statistic dfi df2 Sig.
Yalue  Basedon Mean 001 1 58 881

Based on Median 014 1 58 806
Based on Median and 014 1 A7.872 806
with adjusted df
Based ontrimmed mean 005 1 58 843

Figure 4. Homogeneity Test Results

Based on the picture above, it can be seen that the significance value in the
Levene Statistics is 0,001, which is smaller than the a value (0,05). So it can be
said that the two data in this class have a homogeneous distribution. After the
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two classes were said to be normal and homogeneous, learning was then
carried out according to the research design, where the experimental class was
given learning using a differentiated approach and the control class used
conventional teacher learning. After learning is carried out, a posttest is given to
both classes. The results of this posttest will be tested finally using the t test,
namely as follows.

Independent Samples Test

Levene's Test for Equality of
Yariances ttest for Equality of Means

95% Confidence Interval of the

Mean Std. Error Difference

F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

Value  Equalvariances 6.713 012 5853 58 | o0oo I 1800.03333 32465152 126017272 254989395
assumed

Equal variances not 5.853 48141 ooo 1900.03333 324.65152 1247.32715 2552.73951
assumed

Figure 5. T test results

Based on the picture above, it can be seen that the significance value of the
Independent Sample Test is 0,000, which is smaller than the a value (0,05). This
shows that the differentiated learning approach is effective in increasing the
literacy and numeracy of class XI Multimedia A students at Muhammadiyah 1
Sleman Vocational High School. This improvement can be seen through the
results of students' pretest and posttest in learning mathematics by using the
differentiated learning approach as seen in the following figure.

Increasing Student Grades

100,00

90,00
80,00
70,00
60,00
50,00
40,00
30,00
20,00
10,00

0,00

8ag

Hﬁlmwﬁu‘!\ohwG\OH r")'d‘u‘)'-Dr‘*\DOG\DHfo)ﬂ'In

[
NNNNNN;?IDJJJ
U)U)U)U)U)U)U)U)

wownown

M Pretest m Posttest

Figure 6. Pretest and Posttest Results

The image above shows that students' literacy and numeracy increased
between the pretest and posttest. In the pretest data, the lowest score was 36,67,
the highest score was 73,33, and the average score was 51,33. In contrast, in the
posttest data, the lowest score was 80,00, the highest score was 100, and the
average score was 8,44. Thus, the pretest and posttest scores were different and
increased by 56,11%. To determine the increase in student literacy and
numeracy, the Gain test can be carried out with the following calculation
results.
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(g = Spost — Spre _ 86,44 — 51,33 35,11
&= SMI—S,..  100-51,33 48,67

=0,72

Based on the analysis carried out, the gain figure of 0,72 shows that the
effectiveness of the differentiated learning approach on literacy and numeracy
for class.

DISCUSSION

This research aims to measure the effectiveness of a differentiated
instruction approach in enhancing students' literacy and numeracy skills. To
ensure the validity and reliability of the assessment tools, the researcher
conducted validity and reliability tests on the literacy and numeracy questions
with the XII Multimedia class at Muhammadiyah 1 Sleman Vocational High
School, selected as a preliminary test sample before the main study was
conducted. These questions were then applied to both the experimental and
control classes. Both classes underwent a pretest and posttest to evaluate
literacy and numeracy development. Data was collected through observations,
interviews, and tests, encompassing a range of student backgrounds.

Prior to further analysis, prerequisite tests, including normality and
homogeneity tests, were conducted to ensure the data suitability from both the
experimental and control classes. Only after the data met these prerequisites
was advanced analysis performed, allowing for a deeper understanding of the
impact of differentiated instruction.

Interviews with teachers revealed that this approach positively affected
their motivation and confidence in teaching. Teachers felt more capable of
providing instruction tailored to each student's abilities, indicating that this
method not only impacted student achievement but also improved teachers'
attitudes toward the learning process. Increased motivation and confidence
among teachers became a key factor in implementing a more adaptive and
effective learning environment (Putri, 2024; Yogyanto et al., 2024).

In the experimental class, differentiation was implemented through
variations in content, process, product, and learning environment, adapted to
students' needs and abilities. This study showed that students in the
differentiated instruction group experienced significant improvements in
literacy and numeracy skills compared to students in the control group, who
followed conventional instruction, which primarily involved lectures, simple
discussions, and independent tasks, leading to more passive student
engagement.

The significance value of the t-test was 0,000 < 0,05, indicating that the
differentiated instruction approach was effective in enhancing the literacy and
numeracy skills of the XI Multimedia A class at Muhammadiyah 1 Sleman
Vocational High School. The improvement is evident from the average pretest
score of 51,33 to a posttest score of 86,44, an increase of 56,11%. According to
the analysis, the gain score of 0,72 indicates the approach's high effectiveness
and significance in improving literacy and numeracy in the eleventh-grade A
class at Muhammadiyah 1 Sleman Vocational High School, aligning with
research findings (Astiwi, 2024; Siswanto & Andriyani, 2024).

161



Siswanto, Syah, Yogyanto, Yarkasi

Differentiated instruction allowed teachers to tailor the learning process to
students' learning styles auditory, visual, and kinesthetic-creating a more
personalized learning experience that increased student motivation and
engagement. This aligns with Erbil (2020), as activities like active group
discussions enabled students in the experimental class to work collaboratively
to deepen their understanding, in line with Lev Vygotsky’s theory, which
emphasizes the importance of collaboration in learning.

This study demonstrates that differentiated teaching effectively supports
the improvement of students' literacy and numeracy skills by considering their
respective cognitive development stages, as outlined in Jean Piaget's cognitive
development theory. According to Piaget, individuals progress through various
cognitive development stages, such as the sensorimotor, pre-operational,
concrete operational, and formal operational stages. Each stage influences how
students understand and process information, requiring teaching approaches to
be adapted to the cognitive development stage students are currently
experiencing (Wahyuni et al., 2024; Abuhassna et al., 2020).

By understanding the unique characteristics and needs of each
developmental stage, teachers can design and create inclusive, adaptive, and
responsive learning environments that cater to individual differences among
students (Syah et al.,, 2024). This approach allows each student to develop
optimally according to their potential. It not only helps students achieve
learning objectives in literacy and numeracy but also fosters critical thinking
and problem-solving skills that align with their cognitive abilities.

By taking cognitive development and social interaction into account,
differentiated instruction fosters a more meaningful learning environment.
Learning experiences that are relevant to individual needs enable students to
develop creativity and gain a deeper understanding of the material. The results
of this study indicate that differentiated instruction significantly enhances
students' literacy and numeracy skills, impacting both their academic abilities
and social skills.

CONCLUSIONS AND RECOMMENDATIONS

This research aims to analyze the effectiveness of the differentiated
learning approach on literacy and numeracy for class XI Multimedia A students
at Muhammadiyah 1 Sleman Vocational High School. The results showed that
there was a significant increase in literacy and numeracy scores for students in
the experimental group compared to the control group. These findings
emphasize the importance of learning approaches that consider individual
student needs to improve learning outcomes, especially in student literacy and
numeracy. By providing learning experiences that suit students' cognitive
development and social interactions, this approach helps create an inclusive
and supportive learning environment for all students, resulting in meaningful
learning.
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ADVANCED RESEARCH

This study is limited to the eleventh-grade level and focuses on students'
literacy and numeracy skills. It is hoped that future researchers will explore
differentiated instruction approaches at other educational levels and in relation
to other skills.
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