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Rendahnya minat dan hasil belajar siswa dalam pembelajaran matematika,
disebabkan karena kurangnya penerapan model pembelajaran yang bervariasi,
sehingga dalam proses pembelajaran siswa lebih banyak tidak fokus. Adapun
tujuan dari penelitian adalah untuk menganalisis pengaruh pembelajaran
berdiferensiasi terhadap minat dan hasil belajar siswa kelas 1V sekolah dasar.
Penelitian ini tergolong kedalam jenis penelitian eksperimen dengan desain non-
equivalent control group. Subjek yang terlibat dalam penelitian ini yakni siswa
kelas 1V SD. Pengumpulan data dalam penelitian ini dilakukan dengan
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menggunakan metode observasi, wawancara, penyebaran angket, dan tes. Data
mengenai minat belajar dikumpulkan dengan angket dan hasil belajar diukur
dengan tes berbentuk pilihan ganda dan essay. Data yang diperoleh dalam
penelitian ini kemudian dianalisis dengan teknik analisis multivariat analisis of
variance (Manova). Hasil analisis data menunjukkan bahwa pada hipotesis
pertama yaitu hipotesis nol ditolak dan hipotesis alternatif diterima. Selanjutnya
pada hipotesis kedua yaitu hipotesis nol ditolak dan hipotesis alternatif diterima.
Pada hipotesis ketiga angka signifikansi F hitung kurang dari 0,05 maka hipotesis
nol ditolak dan Ha diterima. Berdasarkan hasil tersebut maka dapat disimpulkan
bahwa pembelajaran berdiferensiasi memberikan pengaruh positif terhadap minat
dan hasil belajar siswa kelas IV sekolah dasar dalam pembelajaran matematika.
Pembelajaran berdiferensiasi dapat meningkatkan minat dan hasil belajar siswa

kelas 1V sekolah dasar.
ABSTRACT

Students' low interest and learning outcomes in learning mathematics are due to the need for more application of
varied learning models, so in the learning process, students are more unfocused. The research aims to analyze the
effect of differentiated learning on the interests and learning outcomes of fourth-grade elementary school students.
This research is classified as experimental with a non-equivalent control group design. The subjects involved in this
research were fourth-grade elementary school students. Data collection in this research was carried out using
observation, interviews, questionnaires, and tests. Data regarding learning interest is collected using a questionnaire,
and learning outcomes are measured using multiple-choice tests and essays. The data obtained in this research was
then analyzed using the multivariate analysis technique analysis of variance (Manova). The results of the data analysis
show that the first hypothesis, namely the null hypothesis, is rejected, and the alternative hypothesis is accepted. Next,
the second hypothesis, namely the null hypothesis, is rejected, and the alternative hypothesis is accepted. The
calculated F significance number is less than 0.05 in the third hypothesis, so the null hypothesis is rejected, and Ha is
accepted. Based on these results, differentiated learning positively influences the interest and learning outcomes of
fourth-grade elementary school students in learning mathematics. Differentiated learning can increase fourth-grade
elementary school students' interest and learning outcomes.

1. INTRODUCTION

Mathematics is a field of science that is taught at all levels of education, from early childhood
education to university level (Dwianjani & Candiasa, 2018; Setyowati & Mawardi, 2018). The word
mathematics comes from the Greek word mathematikos which means exact science, so it can be said that
mathematics is one of the areas of exact science which is the basis for the development of other sciences
(Filahanasari, 2019; Primadewi & Agustika, 2022). Mathematics learning at elementary school level is
carried out with the aim of developing students' thinking abilities, so that students are able to improve
their intellectual abilities, improve their ability to solve problems, practice communication, and develop
students' character (Damayanti & Qohar, 2019; Tanjung, HS, & Nababan, 2018). Students with good
mathematical skills will be able to think and analyze the problems they face and find solutions to these
problems (Armin & Purwati, 2021; Rabbani et al, 2022). The high and low levels of students'
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mathematical abilities can be seen from the interest and learning outcomes shown by students during the
learning process (Handayani & Abadi, 2020; Heryandi & Nur'aini, 2022). This is because interest in
learning refers to students' liking or interest in a learning process, where interest generally comes from
the encouragement within students to carry out/participate in the learning process happily without any
pressure (Agustin & Kumoro, 2018; Gery et al., 2022).

Interest in learning has a very big role and function in the success of the learning process, this is
because if students have an interest in a learning process, then they will be serious about learning
(Mumlahana et al., 2022; Nugraha et al., 2021). Apart from that, interest will be able to help students
facilitate the process of focusing students' minds on the lesson (Fatmasari & Supriyatna, 2019; Setiawan et
al,, 2022). Students' high interest will make it easier for them to face the competition and challenges they
face (Awalia et al.,, 2021; Dayani et al,, 2020). Apart from interest, the level of student ability in learning
mathematics can also be seen from student learning outcomes, where learning outcomes are a form of
change in behavior shown by students in the form of increasing abilities, skills and attitudes towards a
better direction (Primadewi & Agustika, 2022; Setyowati & Mawardi, 2018; Silva et al., 2019). Learning
outcomes have an important role in the learning process, this is because learning outcomes can be used as
a guide to determine the level of students' understanding of a concept of material that has been studied
previously (Armin & Purwati, 2021; Sutopo, 2019).

However, the reality on the ground shows that student interest and learning outcomes in student
subjects are still in the low category. This can be seen from the results of observations and interviews
conducted in class IV UPTD SD Inpres Barakkang. The results of observations and interviews show that
73.25% of students are not interested in participating in mathematics learning in class, this is indicated by
a learning atmosphere that appears stiff and seems boring. Furthermore, the results of observations also
show that in the implementation of the mathematics learning process, many students are not yet involved
in the learning process, talking when the teacher explains the material, going in and out of the classroom
while learning is in progress, and there are still some students who do not answer questions about
learning from the teacher. Such learning activities then have an impact on low student learning outcomes,
and if allowed to continue this will of course have an impact on not achieving mathematics learning goals.

One effort that can be made to overcome this problem is by implementing a differentiated
learning model. Differentiated learning is a way of teaching that pays attention to students' differences in
interests, talents and learning styles to bring diversity to the classroom (Pitaloka & Arsanti, 2022; Saputra
& Marlina, 2020). Apart from that, the meaning of differentiated learning also includes adapting learning
to students' interests, learning preferences, and readiness to improve learning outcomes (Aprima & Sari,
2022; Avivi et al,, 2023). Before starting to implement differentiated learning, we can classify learning
requirements into three categories, namely student readiness to learn, interests, and learning profile
(Maulidia & Prafitasari, 2023; Naibaho, 2023). This is done so that educators can design educational
activities that can meet each of these characteristics. In this case, differentiation is one of the strategies in
an effective learning process in the classroom (Jumiarti & Kurniawati, 2023; Suwartiningsih, 2021). In
differentiated learning, the learning process pays attention to students' interests. For this reason, it is very
important for educators to understand the characteristics of students as a basis for developing learning
methods and strategies. Learning styles, intelligence levels, students' origins, and social interactions
between students are examples of these characteristics. Willingness, responsibility, dedication,
motivation, and cooperation are additional characteristics that educators can understand (Kamal, 2021;
Syarifuddin & Nurmi, 2022). The application of differentiated learning will be able to create a diverse
classroom atmosphere, and be able to provide opportunities for students to retain information, process
ideas, and improve their individual performance so that they can learn more efficiently (Hamidah &
Oktaviani, 2023; Nawati et al,, 2023).

Several studies that have been conducted previously revealed that differentiated learning can
increase the activity and mathematics learning outcomes of class XI high school students(Kamal, 2021).
Other research results also prove that differentiated learning is able to provide learning that suits
students' learning needs so that students participate actively and learn according to their needs (Cindyana
et al, 2022). The results of further research revealed that there was a significant difference between
students' science learning outcomes before and after using differentiated learning strategies using the
problem based learning model (Nawati et al,, 2023). Based on several research results, it can be said that
the differentiated learning model can significantly improve student learning outcomes. It's just that in
previous research, there have been no studies that specifically discuss the effect of differentiated learning
in number division material on the interests and learning outcomes of fourth grade elementary school
students. So this research focuses on this study with the aim of knowing and describing the effect of
differentiated learning on the interests and learning outcomes of fourth grade elementary school students.
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2. METHOD

This research is classified as a quasi-experimental research type with a non-equivalent control
group design. This research was conducted on two classes, namely the experimental and control classes so
that treatment was not given randomly. A quasi-experimental research design is an experimental design
in which treatment is not given randomly to participants (non-random assignment). Treatment in the
form of differentiated learning was given to the experimental class, while the control class was given
treatment conventional learning with the same time allocation and meetings. The subjects involved in this
research were fourth grade elementary school students. Data collection in this research was carried out
using observation, interviews and distributing questionnaires. Data collection technique using
questionnaires to measure students' learning interest and tests to measure student learning outcomes.
The technique used to analyze data to test research hypotheses is Multivariate Analysis of Variance
(Manova). Before to carry out hypothesis testing, there are several requirements that must be met and
need to be proven. The requirements in question are that the data being analyzed must have a normal
distribution and knowing that the data being analyzed is homogeneous. These two prerequisites must be
proven first, so to fulfill this, an analysis prerequisite test is carried out by carrying out a normality test
and a homogeneity test. Normality test using SPSS 25.00 for windows Kolmogorov Smirnov statistical test
at a significance of 0.05. Meanwhile, testing for homogeneity of variance in this study was carried out
using Levene's Test of Equality of Error Variance with the help of SPSS via the Box's M test.

Testing the three hypotheses carried out using Multivariate Analysis of Variance (Manova).
Hypotheses 1 and 2 were carried out using the F variant test through Manova analysis using the Test of
Between Subject Effects with the testing criteria for a significance level of F = 5%, assisted by SPSS 25.00
for windows . Meanwhile hypothesis 3 carried out with the F test through decisions taken using Pillae
Trace, Wilk Lambda, Hotelling's Trace, Roy's Largest Root analysis, with the significance level testing
criteria of F = 5%. If the calculated F significance number is less than 0.05 then the null hypothesis is
rejected and H, is accepted.

3. RESULT AND DISCUSSION

Result

The research began by carrying out learning in experimental classes and control classes with
different learning models. It appeared that learning was differentiated has a significant influence on
student interest and learning outcomes. Average value of learning interest and learning outcomes of
students taught with differentiated learning higher than conventional learning. This is supported by
several theories that reveal several advantages of differentiated learning than conventional learning. The
data that has been collected will be processed using descriptive and inferential statistical calculations. The
results of the summary of descriptive data on student interests and learning outcomes obtained by
calculating descriptive statistics using differentiated learning and conventional learning is explained in
detail Table 1.

Table 1. Recapitulation of Interest Score Calculation Results and Student Learning Outcomes

Variable Class Mean  Std.Deviation N Median Min Max
Value Value
Interest to Experimental Group 87.6190 419612 42 88 78 95
learn Control Group 74.7000 5.26332 40 76 63 84
Learning Experimental Group  85.9762 7.76951 42 87 68 100
outcomes Control Group 70.4000 8.47258 40 71 55 87

Based on the data in Table 1, it can be seen that the interest in learning in the experimental group
that used differentiated learning obtained the highest score of 95 and the lowest score of 78, the number
of children (N) was 42 children, the mean score was 87.62, the standard deviation (SD) was 4.196 and The
median was 88. Furthermore, data related to interest in learning in the control group who used
conventional learning obtained the highest score of 84 and the lowest score of 63, the number of children
(N) was 40 children, the mean score was 74.70, the standard deviation (SD) was 5.263 and the median
was 76 . Comparison of two class data is displayed in the bar graph below Figure 1.

Furthermore, data was also obtained regarding student learning outcomes in the experimental
group that used differentiated learning, which obtained the highest score of 100 and the lowest score of
68, the number of children (N) was 42 children, the mean score was 85.98, the standard deviation (SD)
was 7.769 and the median was 87. Furthermore, data related to learning outcomes in the control group
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that used conventional learning obtained the highest score of 87 and the lowest score of 55, the number of
children (N) was 40 children, the mean score was 70.40, the standard deviation (SD) was 8.473 and the
median was 71. Data comparison the two classes are shown in the bar graph on Figure 2.

87.62 % 84
100 74.7 78
30 63
60
40
20
0
Mean Minimum Value Maximum Value
M Experimental Group Control Group

Figure 1. Comparison of Learning Interest Scores in the Experimental and Control Groups

100
85.98 87
100 70.4 68
55
i j
0

Mean Minimum Value Maximum Value

Experimental Group  H Control Group

Figure 2. Comparison of Learning Outcome Scores in the Experimental and Control Groups

Before testing the hypothesis, the interest score data and student learning outcomes were
subjected to prerequisite tests, namely the normality test and homogeneity test. The first step is to carry
out a data normality test. The normality test was carried out using Kolmogorov Smirnov, by looking at the
Asymp.Sig. The criterion for accepting normality is that if the significance value of the calculation results is
greater than a = 0.05 then the distribution is normal, conversely if it is smaller than a = 0.05 then the
distribution is declared abnormal. A summary of the data normality test results can be seen in Table 2.

Table 2. Normality Test Results

Kolmogorov-Smirnov

Variable Class - P Decision
Sig. Criteria
Interest to learn Experimental Group 0.066 Normally distributed
Control Group 0.132 005 Normally distributed
Learning outcomes Experimental Group 0.105 p= Normally distributed
Control Group 0.200 Normally distributed

From Table 2 above, it is found that the significance value of this normality test is greater than a =
0.05. Thus, it can be concluded that the overall data in the control group and experimental group is
normally distributed. Furthermore, in this study, a homogeneity of variance test was carried out on the
variance between the experimental group and the control group. Testing for the homogeneity of variance
in this study was carried out using Levene's Test of Equality of Error Variance with the help of SPSS via the
Box's M test. The complete calculation of the data distribution homogeneity test is presented in Table 3.

Table 3.Variance Homogeneity Test Results

Box's Test of Equality of Covariance Matrices
Box's M 2.354
F 0.763
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df1 3
df2 1250020.348
Sig. 0.514

Based on Table 3 above, it is known that the resulting Box's M value is 2.354 (p= 0.514), where
the value is 0.514 > 0.05, so it can be concluded that the covariance matrix between groups is assumed to
be the same or homogeneous. Based on the data analysis prerequisite tests, it was found that the interest
data and learning outcomes of the experimental and control groups were normal and homogeneous. After
obtaining the results from the data analysis prerequisite tests, proceed with testing the research
hypothesis. From the results of data processing in hypotheses 1 and 2, the F test of variants was carried
out using Manova analysis using the Test of Between Subject Effects with the testing criteria for a
significance level of F = 5%, if the calculated F significance number is less than 0.05 then the null
hypothesis is rejected and Haiaccepted. The test calculations are presented in Table 4.

Table 4. Variant F Test Results Using the Test of Between Subject Effects

Tests of Between-Subjects Effects

Dependent Type III Mean . Partial
Source . Sum of df F Sig. Eta
Variable Square
Squares Squared
Corrected Model Interest to learn 3419.451a 1 3419.451 151.781 0.000 0.655
Learning outcomes  4970.704b 1 4970.704 75.391 0.000 0.485
Intercent Interesttolearn  539801.890 1 539801.890 23960.516 0.000 0.997
p Learning outcomes 500998.802 1 500998.802 7598.697 0.000 0.990
Class Interest to learn 3419.451 1 3419.451 151.781  0.000 0.655
Learning outcomes  4970.704 1 4970.704 75.391 0.000 0.485
Error Interest to learn 1802.305 80 22.529
Learning outcomes  5274.576 80 65.932
Total Interest to learn  547444.000 82
Learning outcomes 513981.000 82
Interest to learn 5221.756 81
Corrected Total

Learning outcomes  10245.280 81

From the data processing results seen in Table 4, it can be described as follows: first hypothesis,
the calculated F value is 151.781, df = 1, and sig = 0.000 < 0.05. This means significance < 0.05. Thus the
null hypothesis (H,) is rejected and the alternative hypothesis (Ha.) is accepted. So based on the results of
the first hypothesis analysis, there is a significant difference in student interest in learning between
students taught with differentiated learning and students taught with conventional learning. Looking at
the research data, theoretically it can be said that differentiated learning is better and more effective in
increasing students' interest in learning in the learning process.

Next, the second hypothesis, the research results show that the calculated F value is 75.391 df = 1,
and sig = 0.000 < 0.05. This means significance < 0.05. Thus the null hypothesis (H,) is rejected and the
alternative hypothesis (Ha) is accepted. So based on the results of the first hypothesis analysis, there is a
significant difference in student learning outcomes between students taught with differentiated learning
and students taught with conventional learning. Looking at the research data, theoretically it can be said
that differentiated learning is better and more effective in improving student learning outcomes.

Third hypothesis, carried out with the F test through decisions taken using Pillae Trace, Wilk
Lambda, Hotelling's Trace, Roy's Largest Root analysis, with the significance level testing criteria of F =
5%. If the calculated F significance number is less than 0.05 then the null hypothesis is rejected and Ha is
accepted. The test calculations are presented in Table 5.

Table 5.Multivariate Test Results

Multivariate Tests?2

Effect Value F Hypothesis df dferror  Sig. Partial Eta

Squared
Class Pillai's Trace 0.769 131.204b 2.000 79.000 0.000 0.769
Wilks' Lambda 0.231 131.204b 2.000 79.000 0.000 0.769
Hotelling's Trace  3.322  131.204b 2.000 79.000 0.000 0.769
Roy's Largest 3.322 131.204b 2.000 79.000 0.000 0.769
Root
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Based on Table 5, the research results show that the calculated F value of Pillae Trace (F
calculated = 131.204), Wilk Lambda (F calculated = 131.204), Hotelling's Trace (F calculated = 131.204),
Roy's Largest Root (F calculated = 131.204), all have significance 0.000 < 0.05, so the null hypothesis (H,)
is rejected and the alternative hypothesis (H.) is accepted. Thus, based on the analysis of the third
hypothesis, there is a significant difference in interests and learning outcomes together between students
taught with differentiated learning and students taught with conventional learning. Looking at the
research data, theoretically it can be said that differentiated learning is better and more effective in
increasing student interest in learning and learning outcomes.

Discussion

Based on the results of the analysis that has been carried out, several findings were obtained in
this research, including: the first finding shows that there is a significant difference in interest between
students in the experimental class (IV B) who were taught with differentiated learning and students in the
control class (IV A) who were taught directly. These results then show that differentiated learning is
measurably better and more effective in increasing students' learning interest in the learning process and
proven to be able to boost students' interest and enthusiasm in learning (Aprima & Sari, 2022; Avivi et al.,
2023). Learning strategies that are more varied and interesting will tend to increase students' interest and
involvement in the learning process, which will ultimately increase their desire to learn (Andriani et al,,
2023; Pane et al,, 2022). It was further explained that the application of differentiated learning in learning
basic mathematics material was considered very effective, as evidenced by the increase in understanding
of each indicator tested, differentiated learning was also considered more interesting compared to other
learning because in the differentiated learning process, many learning media were presented that were in
accordance with the learning style needs of each student, so that students are more interested in
participating in the learning process (Jumiarti & Kurniawati, 2023; Naibaho, 2023; Suwartiningsih, 2021).
As a result, the implementation of differentiated learning will affect classrooms, schools, teachers, and
most importantly students (Kamal, 2021; Syarifuddin & Nurmi, 2022).

The second finding shows that the application of differentiated learning better and more effective
in improving student learning outcomes. These results then prove that Differentiated learning can
improve student learning outcomes. According to students' learning needs, differentiated learning can
provide instruction so that students are actively involved and learn what they need (Avivi et al., 2023;
Cindyana et al., 2022). Differentiated learning can improve student learning outcomes so that students are
more active and enthusiastic in participating in learning, more confident, and able to respect others
(Hamidah & Oktaviani, 2023). It is further explained that differentiated learning will be able to help
students achieve optimal learning outcomes, because the products that will be produced will suit their
interests (Listiani, 2022; Maulidia & Prafitasari, 2023). Differentiated learning strategies are efforts that
can be made to improve student learning outcomes by taking a heterogeneous cognitive approach to
students and can be applied in all learning by accommodating student learning needs (Jumiarti &
Kurniawati, 2023; Safarati & Zuhra, 2023).

The third finding shows that differentiated learning is better and more effective in increasing
student interest in learning and learning outcomes.The application of differentiated learning can improve
learning outcomes,by attracting children's attention while they are learning in order to achieve targeted
learning goals (Saputra & Marlina, 2020; Suwartiningsih, 2021). This explains that differentiated learning
is creating a class that has diversity by providing opportunities for students to obtain content, process
ideas and improve the learning outcomes of each student so they can learn more effectively (Faiz et al,
2022; Migwati et al., 2023). The results obtained in this study are in line with the results of previous
research, which also revealed that differentiated learning can increase the activity and mathematics
learning outcomes of class XI high school students (Kamal, 2021). Other research results also prove that
differentiated learning is able to provide learning that suits students' learning needs so that students
participate actively and learn according to their needs (Cindyana et al, 2022). The results of further
research revealed that there was a significant difference between students' science learning outcomes
before and after using differentiated learning strategies using the problem based learning model (Nawati
et al., 2023).So based on several research results, it can be said that the differentiated learning model can
significantly improve student learning outcomes.

4. CONCLUSION

Based on the results of hypothesis testing and discussion of research results, it can be concluded
that there are significant differences in interest and learning outcomes together between experimental
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class students who are taught with differentiated learning and control class students who are taught with
conventional learning. So that differentiated learning has a positive influence on the interest and learning
outcomes of fourth grade elementary school students in learning mathematics.
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