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ARTICLE INFO ABSTRACT

Differentiated learning is a way to identify talents and teach
according to students' different learning styles. Digital-based
differentiated learning; differentiated learning is an innovation in elementary school teaching
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problem-solving; and learning processes. This research aims to determine the use of
science digital-based differentiated learning models in improving science
problem-solving in elementary schools because students tend to
experience difficulties understanding the material taught in science
subjects, and students are still lacking in developing the ability to
Article history: solve science questions. This research method used quantitative
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Mann-Whitney U test. The research results for the Mann-Whitney
test obtained a significance value of 0.001, meaning 0.001 < 0.05, so
Ho was rejected, and Ha was accepted. Thus, the use of digital-based
differentiated learning models can improve science problem-solving
in elementary schools. The research findings indicate that digital-
based differentiated learning models significantly enhance science
problem-solving abilities.
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1. INTRODUCTION

Ki Hajar Dewantara, a prominent figure in Indonesian educational philosophy, posited that
education should serve as a guide for all the inherent strengths that students possess, enabling them to
attain genuine safety and pleasure as both individuals and members of society (Hardiansyah, 2022). Ki
Hajar Dewantara also stated that education must acknowledge the unique qualities of each student. In
the process of guiding and educating students, students should be allowed to exercise their autonomy;
however, an educator must provide guidance and direction to ensure that students maintain a sense of
direction, which can jeopardize their own well-being and the unique abilities, talents, and expertise of
each student (Hardiansyah & Zainuddin, 2022). Differentiated learning is a method that adapts the
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learning process to accommodate the unique learning requirements of each pupil. The adjustments in
question are associated with the readiness of students to attain the highest possible learning outcomes,
as well as their interests and learning profiles (Hasanah et al.,2022).

Content differentiation, process differentiation, and product differentiation are the three types of
differentiated learning strategies (Simanjuntak et al., 2023; Yuen et al., 2018). By taking into account the
student's learning characteristics, areas of interest, and level of preparedness, content differentiation is
implemented. Process differentiation is achieved by assigning students to groups according to their
interests, abilities, and aptitudes, as well as by establishing diverse tasks and implementing tiered
activities. Product differentiation is achieved by providing students with the autonomy to determine
the manner in which they exhibit their learning outcomes. Knowledge that is intended to be acquired
(Chandra Handa, 2020). To effectively implement differentiated learning, educators must administer
diagnostic assessments to determine the learning readiness of students based on their level of
comprehension. This allows educators to customize their approach to each pupil in the classroom
(Gaitas & Alves Martins, 2017). Student interests are taken into account in differentiated learning, which
entails the identification and execution of pertinent learning experiences (Jackson & Evans, 2017).
Furthermore, it encourages the development of innovative concepts that begin with the individual
students. Conducting surveys or posing thought-provoking queries to students is one method of
determining the degree of diversity in the class. The final element that necessitates examination is the
learning profile, which includes visual, aural, and kinesthetic learning, as well as learning style, intellect,
and contextual preferences. Educators should either employ a combination of various learning styles
or select a variety of styles based on the specific task at hand (Pozas et al., 2020; Rashidov, 2020).

A driving school has been employing an independent curriculum since last year, according to
researchers at an elementary school in the Sumenep district. The school has already created textbooks
that are consistent with the learning objectives of the independent curriculum. At present, the
independent curriculum is being implemented exclusively in class I and class IV. The learning planning
aspect of class IV entails a sequence of lecture objectives and teaching modules, which are substantiated
by class papers. Learning is conducted in groups and employs tangible learning materials during the
execution phase. The student activity aspect serves as an illustration of the students' restricted attention
span, as demonstrated by their lack of concentration during project execution. The classroom
environment is adversely affected by this lack of focus, rendering it less conducive to learning.
Additionally, the presentation of project results indicates that certain group members are not entirely
invested in presenting the project's results. The examination of the learning styles of fourth-grade
students demonstrates that ten students, four of whom are male and six of whom are female, manifest
a visual learning style. Furthermore, 5 male students are among the 10 students who exhibit an auditory
learning style. The category comprises 5 females and 9 males who possess a kinesthetic learning style.
Classroom IV students demonstrate a wide variety of learning approaches. The diversity of learning
styles is influenced by both internal and environmental factors. Typically, each student possesses three
distinct learning styles, with one style being more predominant than the others. Six male students and
three female students are the remaining students who have not yet met the requirements for achieving
their learning objectives. The learning experience is devoid of significance, and the students' learning
quality is suboptimal, as indicated by the learning outcomes.

According to interviews conducted by researchers with the fourth teacher's class regarding the
teaching and learning of certain activities in the learning material science on the form of substances and
their changes, the fourth class implements learning media that is tailored to the learning material,
typically utilizing concrete media in the form of images. Concrete media include stones, water, papers,
plastic bags, dyes, cords, and sticks, among others, in the context of science education. Concrete media
is a straightforward medium to acquire and offers students a practical experience. Nevertheless,
researchers have identified weaknesses in its use during fourth-grade instruction. Teachers must
possess effective student management skills to ensure that students can comprehend the instructions
provided, as the use of concrete media necessitates explicit and detailed instructions. The utilization of
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technology-based media needs to be enhanced, with video content typically sourced from YouTube.
The infrastructure and facilities of the school are highly supportive of instructors in the implementation
of any learning model, including digital-based learning. LCD projectors, computers, speakers, and an
internet network are all available in the classroom, providing educators with all the necessary resources
to implement engaging learning experiences and enhance student learning outcomes. Nevertheless, in
spite of the fact that instructors have the ability to design more engaging learning processes, such as
digital-based differentiated learning, they only utilize the available facilities to search for material on
the internet, such as YouTube and Google.

Differentiated learning can be implemented by capitalizing on the ongoing advancements in
technology (Variacion et al., 2021). Technological advancements induce renewal in the application of
technological outcomes in the field of education, particularly in the context of classroom instruction
and learning. A teacher must possess the ability to employ technology as a digital-based learning
medium to enhance the learning experience for students (Biki¢ et al., 2016; Sitorus et al., 2022).
Innovative technology-based learning media have the potential to enhance students' academic
performance and pique their interest in learning (Reis & Renzulli, 2018). Consequently, it is imperative
that educators optimize the utilization of the digital resources at their disposal. The quality of learning
can be enhanced by utilizing school digital facilities as learning resources, learning media, and access
to information (Marshall, 2016; Mulyawati et al., 2022).

In a study titled "Effects of Learning Style-Based Differentiated Activities on Gifted Individuals,"
Demir (2021) conducted previous research. Utilizing experimental and quantitative research
methodologies In order to evaluate the influence of instructional design on the creativity of quasi-
experimental pupils, a control group was included in the pre-test and post-test experiment. The
findings suggested that differentiated and enriched learning methods were effective in fostering
creativity. Talented children's creative thinking abilities are positively influenced by Kolb's learning
style and Bloom's taxonomy. Variables utilized in this investigation include the independent variable,
which pertains to diverse learning methodologies, and the dependent variable, which pertains to
student learning outcomes. At a significance level of a = 0.05, the t-test hypothesis test produced a t-
count value of 2.381, which exceeds the critical t-table value of 2.014. This implies that the null
hypothesis (Ho) is denied and the alternative hypothesis (H.) is accepted, as defined by the test
requirements. In this study, the learning outcomes of two subjects are analyzed: physics, specifically
the sub-material of work and energy, and figh, specifically the sub-material of the primary PAI subject.
The participants in this study were high school students in class X, while the participants in the other
study were junior high school students in class VIII. Sugiyono recommends that the optimal number
of participants in research should not exceed 30, as this can reduce the likelihood of errors that could
potentially undermine the overall validity of the results. Furthermore, educators are able to manage
their classrooms more effectively with a reduced research team. The saturation sampling method was
implemented in this investigation, which entailed the utilization of all 49 students in the population as
samples. Nevertheless, a sample of 27 students was employed for this specific investigation.
Additionally, Briingel et al. (2020) conducted a study titled "Project-Based Learning in a Machine
Learning Course with Differentiated Industrial Projects for Various Computer Science Master
Programs Using Experimental Methods" that illustrates the positive influence of differentiated project-
based learning on student perceptions, thereby promoting their identification with previously
unpopular coursework. The differentiation technique aims to improve the academic performance of all
pupils, regardless of whether they are below the anticipated educational standard or excel in their
studies. This illustrates that students in a variety of classrooms that necessitate differentiated
instruction or techniques must utilize multiple intelligences to enhance their engagement in the
learning process.

Through differentiated learning, children are afforded the chance to develop their independence,
creativity, and initiative in accordance with their unique talents, interests, and physical and
psychological development. Diversified learning enables the individualized requirements of all pupils
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in the field of science to be accommodated according to their learning preferences or interests.
Differentiated learning allows educators to identify and develop educational experiences that are
consistent with the principles of science, specifically by emphasizing the differentiation of materials,
processes, and products. The curriculum and learning materials are adapted by teachers through
content diversification to accommodate the unique learning styles and profiles of students. The process
of differentiation assists students in understanding and participating in scientific concepts and
information by emphasizing readiness and learning styles. Students are able to effectively demonstrate
their acquired knowledge as a result of the teacher's product differentiation. Students are afforded the
opportunity to exhibit their understanding in a manner that aligns with their individual preferences,
including the production of posters, artworks, music, poetry, or films. A comfortable learning
environment that has a positive impact on students during the science learning process can be
established in order to attain an ideal learning outcome. The analysis indicates that the incorporation
of innovative and inventive learning methods is essential for the purpose of increasing the enjoyment
and excitement of the learning process. One effective strategy is to implement a differentiated learning
model that encourages a sense of acceptance and unity among students. This is anticipated to result in
a positive learning outcome by increasing students' motivation to actively participate in their education.
Consequently, researchers are captivated by the examination of the application of digital-based
differentiated learning models in scientific lectures at the primary school level.

2. METHODS

The research employed a quantitative experimental approach utilizing the Pre-Experimental
Design One Group Pretest-Posttest research methodology. The goal of a Pre-Experimental Design One
group test-posttest is to gather data that provides an approximation of the data gained from a real
experiment, in situations when it is not feasible to control or alter all the important variables. This
research methodology was selected due to the focus on studying students, making it impractical to
establish identical conditions for both the experimental and control groups. Consequently, there exist
variables with differing conditions, such as intelligence level, learning style, interest in learning,
readiness to learn, socio-economic status, and others. When carrying out the One-Group Pretest-
Posttest Design experiment, the researcher administered an initial test (pre-test) to assess the students'
learning outcomes. Subsequently, the researcher implemented a digital-based differentiated learning
model with the students. Following this, the researcher administered a post-test to assess the students'
learning results following the intervention.

01 X o2

Figure 1. Pre-Experimental One-Group Pre-test Post-test Design

The sample size for this study was 29 students, with 14 being male and 15 being female. In this
study, a saturated sample was employed, which means that if there are fewer than 100 subjects, the
entire population is included as the research sample. However, if there are more than 100 participants,
a sample of 10-15% or 15-25% can be taken. The study included a sample of 29 students, which was
chosen since the population size was less than 30. By utilizing a saturated sample, the researchers aimed
to establish accurate generalizations with minimal errors. This research methodology utilizes tests as a
means of obtaining data, by posing a series of questions or issues that conscientious participants must
answer in order to determine or quantify something (Arikunto, 2014). The test instrument was
developed by initially examining competency standards and fundamental scientific knowledge related
to gaseous materials and their transformations. Subsequently, the instrument was administered to class
IV students in the form of multiple-choice questions, with the objective of assessing variations in
students' proficiency in solving science-related problems.
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Table 1. Test grid

Basic Competencies Indicator Question Number
C1 1,2
C2 3
C3 4,5,6,7,89,11,13,15,16
Change In Gas State ca 10,12,14
C5 17,20,21,22,25
Coé 18,19,23,24
Amount 25

Before the instrument is given to the research sample, the test instrument is tested first to
determine validity and reliability. If the instrument meets the specified requirements, it can be suitable
for use. The test measurements are by the cognitive domain indicators C1-Cé6 based on the revised
Bloom's taxonomy, where each question scores 1 if the answer is correct. Three categories of scores are
arranged to determine the criteria for student completion: low, medium, and high.

Table 2. Completion Criteria Value Interval

No. Value Interval Information
1 80-100 high
2 65-79 medium
3 <65 low

The second data collection technique uses a questionnaire by making a set of questions or written
statements to respondents to determine students' activeness and learning styles. The questionnaire in
this research is closed as a statement, measured using a Likert scale. The questionnaire is prepared as a
checklist by providing five alternative answers consisting of 15 statement items; each instrument item
has a gradation from very positive to very negative: always, often, sometimes, rarely, and never.

Table 3. Student Learning Style Questionnaire Grid

Indicator Statement Number Total Statement
1
Visual Activities N 2
3
. 4
Oral Activities 5 4
6
Listening Activities 7
2
8
9
Writing Activities 10 3
11
12
Activity Metrics 2
13
. . 14
Emotional Activities 15 2
Amount 25

Questionnaire grids and statements are scored according to the respondent's answers to the
questionnaire scoring criteria.
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Table 4. Questionnaire Scoring Criteria

Alternative Answers Positive negative
always 5 1
Often 4 2
sometimes 3 3
Rarely 2 4
Never 1 5

The data analysis technique in this research consists of a validity test, which is a measure to
measure whether the instrument used measures what it wants to measure. The higher the validity of
an instrument, the better the instrument to use. The validity test carried out in this research was an
empirical validity test using the Pearson product-moment correlation technique assisted by IBM SPSS
26 by correlating the scores obtained by students on a question item with the scores obtained. The
validity test in this research used item analysis, correlating each item's score with the total score, which
is the sum of each item's score. An item must meet the requirements to be studied further.

The Shapiro-Wilk normality test is employed in this study to ascertain the distribution of random
data obtained from a limited sample. The Shapiro-Wilk method is a reliable and valid approach for
testing the normality of small samples. The Shapiro-Wilk normality test is employed for samples with
a size smaller than 50 (N < 50). Data is considered to follow a normal distribution in testing if the
significance level is greater than 0.05. In addition, this research employs the Levene test as a
homogeneity test. The homogeneity tests were conducted using the SPSS version 26 application by the
researchers. The Levene test decision is determined based on the significance value. If the significance
value is more than 0.05, it indicates that the variation in the data is homogeneous. Conversely, when
the significance value is less than 0.05, it indicates that the data variation is not homogeneous. The Z
test is employed in research for hypothesis testing when the data has a normal distribution. The Z test
is used to make decisions based on a significance level of 5%. If the value of a is less than 0.05, the
alternative hypothesis (Ha) is accepted. If the value of a is more than or equal to 0.05, the alternative
hypothesis (Ha) is rejected. If the data acquired does not follow a normal distribution, statistical tests
are conducted utilizing the Mann-Whitney test. Due to the sample size being greater than 20 (n<20), the
large sample Mann-Whitney U rank test was employed in this investigation. The calculation technique
for the Mann-Whitney U rank test is largely consistent between big and small sample sizes, with the
sole exception being the usage of the Z test for statistical analysis in large samples.

3. FINDINGS AND DISCUSSION

The validity test was carried out on 29 class IV students, with a total of 25 questions tested. As for
the results of the validity test carried out using corrected item-total correlation, 20 valid questions were
obtained because recount> rwble. Next, the researcher used 20 valid questions as a research instrument.

Table 5. Validity Test Results

No rcount r table Information No r count r table Information
1 .620 0.374 Valid 14 581 0.374 Valid
2 .530 0.374 Valid 15 591 0.374 Valid
3 .590 0.374 Valid 16 223 0.374 Invalid
4 .620 0.374 Valid 17 .398 0.374 Valid
5 430 0.374 Valid 18 425 0.374 Valid
6 412 0.374 Valid 19 441 0.374 Valid
7 .560 0.374 Valid 20 .330 0.374 Invalid
8 418 0.374 Valid 21 257 0.374 Invalid
9 .480 0.374 Valid 22 .440 0.374 Valid
10 420 0.374 Valid 23 472 0.374 Valid
11 441 0.374 Valid 24 223 0.374 Invalid
12 .442 0.374 Valid 25 254 0.374 Invalid
13 560 0.374 Valid
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The results of the validity test of the test instrument using corrected item-total correlation show
that of the 25 question items, five have rcount < rtable, namely question number 16 with a rcount value of
0.223, question number 20 with a rcount value of 0.330, question number 21 with a rcount value of 0.257,
question number 24 with a rcalculation value of 0.223, and question number 25 with a rcalculation value
of 0.254. The total number of questions that can be used as research instruments is 20. The data on the
pre-test and post-test results of class IV students;

Table 6. Recapitulation of Pre-test Post-test Results
Students Questions Pre-test Mean Category Post-test Mean Category
29 20 1940 66.90 Medium 2370 81.72 High

The validity test results are derived from the pre-test data. The medium category had an average
score of 66.90, while the high category had an average score of 81.72. The digital-based differentiated
learning model has resulted in improved learning outcomes for class IV students in terms of their
science problem-solving abilities, as illustrated in Table 6. It is well-documented that the post-test
results indicated that 15 students (74%) had learning outcomes in the very high category, 10 students
(16%) had learning outcomes in the high category, and 4 students (10%) had learning outcomes in the
medium category. The validity test of the questionnaire sheet instrument was conducted by trialing 15
statement items using corrected item-total correlation. The results indicated that 14 questionnaire
statement items were valid, as rcount> rtable. Subsequently, the researcher employed 14 legitimate
questionnaire statements for the research. The corrected item-total correlation of the instruments
indicates that five of the 25 question items have rcount < rtable. These items are question number 16
with a rcount value of 0.223, question number 20 with a rcount value of 0.330, question number 21 with
a rcount value of 0.257, question number 24 with a rcalculation value of 0.223, and question number 25
with a rcalculation value of 0.254. A total of 20 queries may be employed as research instruments. The
results of the pre-test and post-test for fourth-grade students;

Table 7. Questionnaire Validity Test Results

No r count r table Information No r count r table Information
1 430 0.374 Valid 9 402 0.374 Valid

2 447 0.374 Valid 10 402 0.374 Valid

3 .325 0.374 Invalid 11 440 0.374 Valid

4 .520 0.374 Valid 12 420 0.374 Valid

5 460 0.374 Valid 13 .400 0.374 Valid

6 .395 0.374 Valid 14 422 0.374 Valid

7 .440 0.374 Valid 15 .502 0.374 Valid

8 470 0.374 Valid

The results of the questionnaire validity test showed that of the 15 statement items, there was one
questionnaire item that had rcount < rwble, namely questionnaire number 3 with an account value of 0.325,
and was declared invalid or invalid. The total number of questionnaire statements that can be used as
a research instrument is 14 statement items, and they meet the criteria. The data from the questionnaire
results for class IV students are as follows:

Table 8. Recapitulation of Questionnaire Results

Students Statement Amount Mean Category
29 14 1680 5793  Medium

Based on the results of the questionnaire, an average score of 57.93 was obtained in the medium
category; there were 19 students with a percentage of 68% who had problem-solving in the high
category, and 10 students with a percentage of 32% had problem-solving in the medium category. After
the question items and questionnaire have been tested for validity, the next step is to test the reliability
of the questions and questionnaires with the aim of measuring the consistency of the measuring
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instrument so that it is trusted to be used as the data collection tool. The results of the reliability test of
questions and questionnaires that have been carried out using the SPSS version 26 for Windows
application are as follows:

Table 9. Reliability Test Results

Variable Cronbach’s Alpha N of Items Information
Questionnaire .782 14 reliable
Test 722 20 reliable

The results of Cronbach's alpha reliability calculations show that the Cronbach's alpha value of the
questionnaire instrument is 0.782 > 0.60, so it is concluded that the instrument is reliable. Meanwhile,
the test results for the reliability of the test questions were 0.722 > 0.60, so it was concluded that the test
instrument was reliable. Both instruments were declared reliable and suitable for using in research. The
standard deviation in this research provides an overview of the distribution of instruments in the form
of tests and questionnaires among the research sample group.

Based on the results of descriptive analysis, the questionnaire obtained an average score of 57.93,
a Medium standard deviation of 4.86, a maximum value of 58, and a minimum score of 44. The results
of the test analysis obtained an average score of 66.90 pre-tests and 81.72 post-tests; a standard deviation
of 19,155 pre-tests and 10,445 post-tests; a maximum score of 90 pre-tests and 100 post-tests; minimum
score of 30 pre-tests and 75 post-test. From the descriptive analysis data, it can be concluded that
student learning outcomes experience significant differences. The minimum scores obtained in the pre-
test and post-test are 100 and 90. The normality test is used to determine whether the samples used
during the research are normally distributed or not. The normality test used in this research uses
Shapiro-Wilk using SPSS version 26.0 for Windows as follows;

Table 11. Kolmogorov-Smirnov and Shapiro-Wilk Test Results

Tests of Normality
Kolmogorov-Smirnova Shapiro-Wilk
Statistic Df Sig. Statistic Df Sig.
Pre-Test 251 29 .008 .883 29 .034
Post-Test 195 29 .051 .981 29 .041

The research data obtained is not normally distributed, as the Sign value is <0.05, which means
that nothing meets the normal distribution criteria, as indicated by the results of the normality test in
the Tests of Normality table using the Kolmogorov-Smirnov and Shapiro-Wilk normality test types.
Consequently, SPSS version 26.0 for Windows was employed to conduct the Wilcoxon non-parametric
normality test. The Wilcoxon test is a non-parametric test that is used to estimate the significance of
data on an ordinal or interval scale that is not normally distributed. If the paired t-test or paired t-test
fails to satisfy the assumption of normality, the Wilcoxon Signed Rank Test is an alternative test. The
Wilcoxon Test Results data are presented below:

Table 12. Wilcoxon Test Results
Test Statistics?
Pre-test post test
Z -4.216°
Asymp. Sig. (2-tailed) .000

The Wilcoxon output ranks test results indicate that the negative rank result is 1, indicating that
one student experienced a decline in learning outcomes for the pre-test and post-test following
treatment. The positive rank result is 23, indicating that 23 pupils experienced an improvement in their
learning outcomes between the pre-test and the post-test. The post-test results and the tie results were
5, indicating that five pupils achieved comparable pre-test and post-test results following the treatment.
In order to facilitate the continuation of hypothesis testing, both the pre-test and post-test are normally
distributed. The Mann-Whitney test is employed in this research as an alternative to the independent
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t-test for hypothesis testing, which is applicable to research data that is not normally distributed. The
following serves as the foundation for decision-making: The differentiated learning model can enhance
the ability to solve scientific problems if the value is less than 0.05. The differentiated learning model is
unable to enhance the problem-solving abilities of scientists if the value is > 0.05..

Table 13. Hypothesis testing

Test Statistics
Mann-Whitney U Wilcoxon W z Asymp. Sig. (2-tailed)
140.000 370.000 -3.052 .001

Based on the Mann-Whitney Test table above, the Sig (2-tailed) value is 0.001 < 0.05, so it can be
said that there is a significant increase. Based on the data taken, hypothesis HO is rejected, and Ha is
accepted, so it is concluded that the use of the differentiated learning model can improve science
problem-solving abilities.

Discussion

Based on the research findings obtained from conducting validity tests, reliability tests, normalcy
tests, and hypothesis testing, it has been determined that the individuals possess strong problem-
solving skills in the field of science. In the student's fourth class, the final grades revealed that 15
students, who scored 74%, achieved learning outcomes in the very high category. Additionally, 10
students, who scored 16%, achieved learning outcomes in the high category. Lastly, 4 students, who
scored 10%, achieved learning outcomes in the medium category. The utilization of a digital-based
differentiated learning model fosters increased enthusiasm for learning among students. This approach
tailors instruction to accommodate individual learning styles, ensuring that all students receive the
necessary support depending on their unique needs. Properly implementing digital-based
differentiated learning strategies will enhance the effectiveness and efficiency of learning. The research
findings demonstrate that the average score of the questionnaire results falls into the medium group,
namely at 57.93. The research findings align with a study conducted by Demir (2021), which determined
that employing instructional design based on Kolb's Bloom's taxonomy learning style for differentiated
and enriched learning has a beneficial impact on the development and expression of creative thinking
abilities in gifted students. According to the findings of this research, it is advised that teachers aiming
to foster and enhance students' creative thinking abilities should initially assess students' aptitude,
interests, and preferred learning styles. Subsequently, teachers should create a conducive learning
environment where students can freely showcase their creativity, confidently advocate for their ideas,
and generate innovative solutions to the challenges they encounter. Finally, teachers should employ
approaches, methods, or techniques that have been scientifically validated in the literature to effectively
promote creative thinking.

Utilizing technology in education stimulates students' motivation and interest, leading to the
acquisition of learning skills and fostering innovation through educational activities. This aligns with
the attributes of contemporary students in the 21st century who exhibit a preference for engaging with
digital media in a sophisticated manner, have a greater inclination towards social media presence, feel
at ease in an internet-connected setting, and have a preference for practical experiences (Kozhevnikov
et al., 2022). Technological resources enhance teachers' ability to provide tailored learning aids that
align with students' characteristics. Additionally, they support schools in improving instructional
facilities and ensuring the completeness of school papers. There are 10 students who have a visual
learning style, consisting of 4 male students and 6 female students. Additionally, there are 10 students
who have an auditory learning style, with 5 of them being male students. There are 5 female pupils and
9 male students who possess a kinesthetic learning style. Mann-Whitney's research findings indicate a
statistically significant value of 0.001, demonstrating a substantial improvement in learning outcomes
when employing digital-based differentiated learning strategies tailored to students' individual
learning needs, as determined by their profiles, interests, and learning styles. Greater autonomy in the
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learning process leads to improved learning outcomes for pupils. Students are essential for attaining
learning objectives, specifically to achieving the best possible learning outcomes. According to Briingel
etal. (2020), the differentiation strategy is designed to enhance the academic performance of all students,
regardless of whether they are below or above the expected educational level. In order to facilitate
greater student participation in classroom learning, students in different classes who require
differentiation strategy or instruction should utilize various forms of intelligence.

In order to attain learning goals, it is crucial for students to engage in active and diverse activities
while studying. This approach helps establish a pleasant learning atmosphere and ensures that students
gain valuable learning experiences. The teacher has organized student activities in a strategic manner
as part of the learning planning. Common activities undertaken during the process of learning typically
involve observing, inquiring, doing experiments, communicating, and making connections with
information (Boelens et al., 2018). The purpose of student activities is to enhance the learning experience
and optimize the learning process. In order to accomplish this, it is necessary to: 1) utilize suitable
educational tools and resources in the classroom that align with the students' characteristics and class
conditions, 2) employ a variety of engaging learning media to enhance student interest and enjoyment,
and 3) consistently address any weaknesses that may arise during the learning process (Saykili, 2019).
The student response questionnaire administered to 29 individuals yielded a score of 57.93 in the
medium category. This suggests that the material presented was perceived as engaging by students,
easy to comprehend, compatible with different electronic devices, and supportive of differentiated
learning, particularly in relation to students' individual learning preferences. Based on the results of
the student response questionnaire, it can be concluded that the implementation of digital-based
differentiated learning models is highly beneficial in enhancing science problem-solving skills.

Teachers in differentiated learning must possess a comprehensive understanding of their students,
consistently enhance their knowledge of their students' strengths and weaknesses, and actively watch
and assess their students' readiness, interests, and learning preferences. Teachers should also consider
students' preferences when it comes to expressing their learning preferences in terms of content,
methods, products, and learning settings. Hence, the attainment of proficient, impactful, and
streamlined education will be achieved when educators consistently acquire knowledge about the
possibilities of student heterogeneity. Various educational experiences might indirectly foster students'
creativity by providing ample opportunities for them to showcase their acquired knowledge. Given the
ongoing development of creativity, employing differentiated learning in education is strongly advised
to facilitate the attainment of learning objectives.

4. CONCLUSION

Based on the results of research conducted by researchers, the use of digital-based differentiated
learning models in improving science problem-solving abilities is in the high category. Differentiation
in content, processes, and products has been proven to increase student learning activity, develop
creativity, and improve learning outcomes. Unfortunately, researchers did not look for other
supporting factors in this study. For further research, supporting variables can be added to research on
differentiated learning. The use of digital-based differentiated learning models can be combined with
media and learning methods so that students can be motivated to participate in the learning process.
The results of the research can be used as teaching material to help teachers explain lesson material,
facilitate students' learning according to the characteristics of learning styles, and help students
understand learning material.
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