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influence between the use of differentiated learning compared to

expository learning on Mathematics learning outcomes; (2) whether high

and low levels of learning motivation affect student learning outcomes;  Key Words :

and (3) whether there is an interaction between learning strategies and  differentiated learning,
learning motivation on Mathematics learning outcomes. This study uses expository, learning
a quantitative approach with quasi experiment methods and 2x2 factorial motivation, learning outcomes
design. The research sample consisted of students in grade XI of SMA

GIKI-1 Surabaya who were selected through purposive sampling

techniques. The instruments used include learning outcome tests to

measure students’ academic achievement and learning motivation

questionnaires to classify students' motivation levels. The data obtained

was analyzed using two-way ANOVA to determine the influence of each

variable and its interactions. The results showed that: (1) there was a

significant influence between the use of differentiated learning strategies

on students' Mathematics learning outcomes compared to expository

learning; (2) students with high learning motivation have better learning

outcomes compared to students with low motivation; and (3) there is a

significant interaction between learning strategies and the level of

learning motivation on student learning outcomes. These findings

indicate the importance of applying adaptive learning approaches and

strengthening motivation in improving Mathematics learning

achievement at the secondary education level.
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INTRODUCTION

Character education has indeed become the main concern in the 2013 curriculum, but
it is not specifically mentioned as a profile of Pancasila students. The character that is realized
is specifically the goal to be achieved in the independent curriculum. The Independent
Curriculum is basically a form of optimizing the development of education that is adjusted to
various developments that occur in the community (Marisa, 2021). The Independent
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Curriculum also directs efforts to improve the quality of education based on the outputs
produced (Suryaman, 2020). The independent curriculum focuses more on learning that
develops freedom of thought and independent attitude.

When the Merdeka curriculum is used, teachers are allowed to choose different teaching
sources that students need to learn. This aims to ensure that education can adapt to the needs
of students. The main and most important learning resource is teaching materials, which are
needed in the classroom which aims to increase the effectiveness of teachers in improving
student learning outcomes. Learning becomes more interesting, practical, and applicable when
teaching materials are used. There are various kinds of teaching resources, one of which is that
modules are learning tools or resources that students can use to understand teachings, which is
one of the educational resources that can help students. Teacher modules must be created taking
into account the needs of students and the current curriculum, in particular, the Merdeka
curriculum. Teachers must create an Independent curriculum module that meets the needs of
the unit in the teaching unit and the characteristics of the school. Differentiated learning should
be used in the modules created because the curriculum mandates teachers to do so.

Teaching strategies that allow success for all students in groups or from different classes
in understanding new material in different ways are called differentiated learning. This
diversity can be observed through a variety of ways, including content acquisition,
management, construction, or execution of the reasoning process of an idea, the creation of
learning products, and the administration of tests to ensure that students of different skill levels
in a classroom can learn efficiently. Simply put, differentiated learning is a series of realistic
decisions that can be digested by reason that has been created by teachers who have been
oriented to the needs of students (Kusuma & Luthfah, 2020). In differentiated learning, there
is a student learning profile that is based on various methods or techniques, as good individuals
in the learning process. The identification process is carried out by providing opportunities for
students to learn according to the learning needs of students, so that students have opportunities
for natural and effective learning. Learning profiles are influenced by a number of elements,
particularly the learning environment that students prefer, cultural influences, and learning
styles—whether kinesthetic, visual, or auditory. Learning preferences, student interests, and
preparations made to help students achieve better learning outcomes are just a few variables
that can be adapted to different teaching materials. Instead of being individualized,
differentiated learning is the process of using autonomous learning techniques to meet the
needs of each student.

To achieve learning goals and critical thinking skills, it is necessary to design a learning
process that can lead students to achieve these goals, namely by implementing differentiated
learning. Because the students in each class are different and varied. It can be difficult for
teachers to make different efforts to ensure that each student in the class succeeds during the
learning process due to the diversity of students.

One of the main elements that affects student learning outcomes is their learning
motivation. Learning motivation is an internal drive that encourages students to engage in the
learning process. This includes the desire to understand the lesson, achieve academic goals,
and overcome challenges (Suprihatin, 2015). In situations like this, many things can affect
students' motivation to learn. This includes students' interest in learning, their perception of
their chosen major, and support from parents and peers (Jumiarti, 2020; Kusumaningrini &
Sudibjo, 2021). Interest in learning is an important component of motivation to learn. A high
interest in learning can make students more engaged in lessons. This can lead to better learning
outcomes. Students who have a strong interest in the subject tend to achieve exceptional

Jurnal Teknologi Pendidikan Vol 10. No.4 (Oktober 2025) Copyright© 2025 The Author(s) Sutini, et.al 670


https://e-journal.undikma.ac.id/index.php/jtp/index

Jurnal Teknologi Pendidikan: Oktober 20;; 705-61 (05]}’0'] 4
Jurnal Penelitian dan Pengembangan Pembelajaran Ili:;S S]]tff.' 5 53 3: OZ Og
https://e-journal.undikma.ac.id/index.php/jtp/index })p 669-684

Jdunsl Tekngiop: Pendidikan

learning outcomes (Halawa, 2023; Ricardo & Meilani, 2017). In addition, teachers' creativity
in the use of learning media and teaching approaches is also very important to increase students'
interest in learning (Ramadhani, 2023; Mufatikhah et al., 2023). Thus, innovative teaching
strategies can contribute to the development of a more engaging and enjoyable learning
environment, thereby increasing students' motivation to learn. The school's curriculum can also
influence a student's desire to learn. For example, research shows that the implementation of
an independent curriculum in primary schools increases student engagement and their
motivation to learn. This suggests that a flexible and relevant curriculum can help students feel
more engaged and motivated to learn (Rahmah, 2023; Suparman, 2023).

Support from parents and peers is also very important to arouse students' desire to learn.
Parental involvement in their children's education can improve students' learning discipline and
motivation (Kusumaningrini & Sudibjo, 2021; Mariam et al., 2023). Peer support also increases
students' interest in learning and creates a supportive social environment (Oktaviani &
Perianto, 2022). Therefore, it is important for parents and schools to work together to create an
environment that supports students' desire to learn.

Overall, many factors affect a student's motivation to learn; including learning interests,
social support, and teaching approaches used. By understanding and optimizing these elements,
it is hoped that student learning outcomes will be greatly improved.

METHOD

The design in this study used an experimental type of research because the control
group could not fully control the external variables that affected the experiment. Researchers
chose pseudo-experimental research because the purpose of educational experiments is to
assess the influence of an action on behavior or test whether it has an effect. In experiments,
the action is called a treatment, which means it provides conditions for assessing the effects.
This study uses a quantitative approach. Sugiyono stated that research data in a quantitative
approach is in the form of numbers and statistics used to analyze it (Sugiyono 2017).
Researchers use a quantitative approach because they want to eliminate the subjective element
in the research. The research place is in class XI of SMA Giki — 1 Surabaya. The research time
was carried out in semester 2, the 2024 — 2025 academic year for 4 months, namely: January
2024 to April 2025. This research is organized according to the educational calendar for the
2024 — 2025 academic year.

The research design carried out by the researcher is the influence between variables X1
and X2 on Y. Therefore, the researcher uses a quantitative approach with the following model
as the basis of their research:

Tabel 1. Desaint Eksperimen Nonequivalen Control Group Design

Kelompok Pretest Treatment Posttest
Experiment O Xi O1
Kontrol ) X2 Oz

The data collection technique used by the author is Field Research , which is a data
collection method used by the author by going directly to the field or research location to record
the necessary things. This research prioritizes appropriate techniques so that the data produced
is of high quality. The data to be obtained in this study are learning motivation and student
learning outcomes using differentiated learning strategies.
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The data collection techniques used in this study are: Learning Motivation Data
collection about learning motivation using questionnaires and used in the form of student
learning motivation questionnaires is distributed to students who participate in learning with
differentiated learning strategies. There are five possible answers to each statement or question:
strongly agree, agree, disagree, disagree, and strongly disagree. To tabulate the data as follows,
which will be shown in the assessment guidelines. Learning Outcomes In the learning
outcomes of data collection techniques, namely tests, and the tests used are mastery tests. The
mastery test is a test given to students after participating in differentiated learning. This test
will be carried out twice, namely before (Pretest) and after (Posttest) which applies
differentiation learning strategies to mathematics subjects in grade 11.5 in the experimental
group, and the control group uses the expository learning strategy in class 11.1. This technique
is used to measure student learning outcomes in the Mathematics subject of circle material.

To test the data that have been taken and collected from field research on the influence
of differentiated learning and learning motivation on learning outcomes in mathematics
subjects, then an analysis was carried out using the SPSS 26.0 For Windows Evaluation
Version program in this case for the Normality, Homogeneity and Analysis Test. Specifically
for the analysis test, the researcher used an independent sample t test (t-test for two independent
samples) which was used to test the Ist hypothesis and the 2nd hypothesis and the two-
path/directional ANOVA test to test the 3rd hypothesis.

RESULT
Description of the research results.

The research was conducted at two different research locations, namely GIKI-1
Surabaya Senior High School can be described according to the data from the analysis results
that have been carried out and have found several findings according to the conditions in the
field when the research was carried out. The research aims to examine the differences in
learning outcomes in students in the use of differentiated learning methods and expository
learning methods. This research was carried out using 2 (two) data collection techniques,
namely (1) questionnaire to determine the level of student learning motivation, and (2) test
method used to determine learning outcomes in mathematics subjects. To find out the level of
student motivation for mathematics subjects, it is carried out by giving a questionnaire to
students who are respondents, whether the questionnaire used is feasible that meets the
propriety of validity and regularity of an instrument, the questionnaire will be tested for validity
and reliability. The results of the validity and reliability test can be shown in table 4.1 below:
Validity Test

Validity is a test tool to find out the accuracy of a measuring instrument, whether the
measuring instrument has measured about what is in accordance with what will be measured.
The high validity value provides the understanding that the measuring tool is said to have
measured the real thing, In this study, the learning motivation variable is one of the moderator
variables that accompany the free and bound variables. The learning motivation instrument is
made according to the applicable provisions to determine the level of student motivation in
mathematics subjects which is prepared with 20 questions related to mathematics learning
motivation. The results of the validity test using product moment correlation will be compared
with the rtable N = 50 at the significance level o = 0.05 with a rtable value of 0.266, The results
of the learning motivation instrument test are as follows:

Table 2. Motivation Variable Validity Test Results
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Item Reount R Table Information
Item 1 0.466 0.266 Valid
Item 2 0.549 0.266 Valid
Item 3 0.855 0.266 Valid
Item 4 0.794 0.266 Valid
Item 5 0.512 0.266 Valid
Item 6 0.709 0.266 Valid
Item 7 0.459 0.266 Valid
Item 8 0.640 0.266 Valid
Item 9 0.694 0.266 Valid
Item 10 0.720 0.266 Valid
Item 11 0.697 0.266 Valid
Item 12 0.415 0.266 Valid
Item 13 0.624 0.266 Valid
Item 14 0.737 0.266 Valid
Item 15 0.828 0.266 Valid
Item 16 0.824 0.266 Valid
Item 17 0.503 0.266 Valid
Item 18 0.567 0.266 Valid
Item 19 0.549 0.266 Valid
Item 20 0.611 0.266 Valid

Based on table 4.1 above, it shows that at a significant level of 5%, a number of
instruments used in this study obtained a correlation coefficient value greater than the Product
Moment rtable value of 0.266. If the value of the calculation of the analysis results is greater
than the rtable, then the instrument of each question can be said to be valid (rcalculus>rtable)
Thus, it can be said that the instrument in the results of this study is valid or can measure the
variables being studied.

Reliability Test

Reliability is intended to find out about the level of reliability of the measuring
instrument used, the higher the reliability value or the data is reliable, then the measuring
instrument used is also better (reliable) to be used in future research or different places
(locations). Reliability can be said to be able to see how much sharpness of an instrument can
be used and last for a certain time. The method used is to use the Alpha formula. The results of
the reliability testing of the research data are as shown in table 4.2 below.

Table 3. Reliability Test Results

Variabel r Information
Student learning 0.920 Reliabel
motivation

The results of the reliability test in table 4.2 above show that the value of the reliability
coefficient of the variable used in the variable (rcalculated is greater than the rtable value,
which is 0.6. then the results of the respondent's answer are reliable, in other words if the same
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research is carried out at different times, the respondent will give the same answer and the
measuring tool is said to be reliable>. rtable= 0.6. After conducting a validity test and
reliability test on the learning motivation questionnaire, a 2-path variance analysis test will be
carried out to test the hypothesis that has been proposed. Some of the important requirements
of the research results include carrying out prerequisite tests, including normality tests and
homogeneity tests The results of the prerequisite tests are presented as follows
Prerequisite Test
Before the 2-path Variance Analysis test was carried out, to determine the interaction
between the use of differentiated learning methods and the use of expository learning
methods with students who had high or low motivation, a prerequisite test, namely normality
and homogeneity, was previously carried out.
Normality Test
To detect the normality of the data, it can be done in various ways, namely: (1) By looking
at the Skewnesss/Kurtosis ratio, (2) By using Graphs, and (3) By using the Kolmogorov-
Smirnov test.
In this study, to detect the normality of data was carried out using the Kolmogorov-
Smirnov test, with the following hypothesis:
Ho : data is distributed normally
Hi: data is not distributed normally
Table 4. Results of the Normality Test of Differentiated Learning Methods

One-Sample Kolmogorov-Smirnov Test

Differentiated

N 50
Normal Parameters 2P Mean 80.9000
Std. Deviation 9.66637

Most Extreme Absolute A17
Differences Positive A17
Negative -.108

Kolmogorov-Smirnov Z .828
Asymp. Sig. (2-tailed) 499

a. Test distribution is Normal.

b. Calculated from data.

The K-S value for data on differentiated Learning Methods was obtained with a value
of 0.828 with a probability of significance of 0.499 and the value above o = 0.05. This means
that the hypothesis is zero accepted or the learning outcome data using the learning method
with differentiated treatment is distributed normally.
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Table 5. Results of the Normality Test of Expository Learning Methods

One-Sample Kolmogorov-Smirnov Test

Expository
N 50
Normal Parameters &b Mean 76.6200
Std. Deviation 10.56542
Most Extreme Absolute .164
Differences Positive 164
Negative -.119
Kolmogorov-Smirnov Z 1.162
Asymp. Sig. (2-tailed) 134

a. Test distribution is Normal.

b. Calculated from data.

The K-S value for the discussion learning method data was obtained with a value
of 1.162 with a significance probability of 0.134 and the value above a = 0.05, this means that
the zero hypothesis is accepted or the learning outcome data using the expository learning
method is normally distributed. Based on the description above, it can be explained that both
classes that use the differentiated learning method and the expository learning method have
normally distributed data.

Homogeneity Test
The results of the homogeneity calculation can be found from the following table.
Table 6. Homogeneity Calculation

Levene's Test of Equality of Error Variancés

Dependent Variable: Mathematics Learning Outcome

F df1 df2 Sig.
.153 3 96 .927

Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.

a. Design: Intercept+Faktor_A+Faktor_
B+Faktor_A * Faktor_B

With decision-making:
1. if the probability < 0.05 is not homogeneous
2. if the probability > 0.05 is homogeneous

Based on the table above, it can be seen that the probability value of the data above is
0.927, meaning that the probability > 0.05, this gives the meaning that the data for treatment
using Differentiated learning and those using the Expository learning method are
homogeneous. From the description above, it can be seen that the two research sites have the
same mathematical learning ability, where the two samples have the same or homogeneous
properties. After the learning process is carried out in each class, where the class is treated with
the Differentiated learning method, and the class is treated with the Expository method. From
the learning process in 100 research samples, it will be seen that some students like
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Differentiated learning which is called having high motivation, and who do not like the
Differentiated learning method or said to be students who have low motivation, as well as in
the treatment with the Expository learning method It will appear that students who are happy
or motivated to participate in learning are said to be high motivation groups, and the rest are
low motivation. After the implementation of learning in each predetermined learning, where
classes are carried out using the Differentiated learning method while the class uses the
Expository learning method. The implementation of learning carried out in each treatment
produces data, in which case the data is known to be distributed normally and homogeneously,
the next test is a significance test or hypothesis using 2-path variance analysis.
Uji Hypothesis
The hypothesis test in this study used the 2-Lane Anava test, with the following results.
The descriptive results of the two classes are as follows.
Table 7. Descriptive Results of Mathematics Achievement

Descriptive Statistics

Dependent Variable: Mathematics Learning Outcomes

Factor_A Factor_B Mean Std. Deviation N
Differentiated High Motivation 86.3600 7.35912 25
Low Motivation 75.4400 8.63172 25
Total 80.9000 9.66637 50
Expository High Motivation 82.6000 9.02774 25
Low Motivation 70.6400 8.47978 25
Total 76.6200 10.56542 50
Total High Motivation 84.4800 8.36962 50
Low Motivation 73.0400 8.80853 50
Total 78.7600 10.30163 100

From the table above, it can be seen that there is a difference in the average mathematics
learning outcomes in each class, both those who use and are treated using differentiated
learning methods or using or being treated with expository learning methods in students with
high motivation and low motivation. Based on the table above, it can be seen that students who
are treated using the differentiated learning method with high motivation have greater learning
outcomes when compared to students who are treated with the expository learning method in
students with low motivation. Likewise, treatment using the expository learning method with
high motivation has greater learning outcomes compared to students who are treated using the
expository learning method with low motivation. In this case, students who were treated with
differentiated learning methods had better learning outcomes compared to students who were
treated using the expository learning method. However, to ensure its significance, it is tested
with an average difference test or a t test, with the following results. Further details can be seen
in the following table.
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Table 8. On average, Differentiated and Expository learning methods and with high and low
motivation

4. Faktor_A * Faktor_B

Dependent Variable: Mathematics Learning Outcomes

95% Confidence Interval
Factor_A Factor B Mean Std. Error | Lower Bound| Upper Bound
Differentiated High Motivation 86.360 1.679 83.026 89.694
Low Motivation 75.440 1.679 72.106 78.774

Expository High Motivation 82.600 1.679 79.266 85.934
Low Motivation 70.640 1.679 67.306 73.974

Based on the table above, it can be explained that students with treatment using the
Differentiated learning method are better when compared to students with treatment using the
Expository learning method in students who have high motivation and low motivation.
However, to ensure its significance, it is tested with an average difference test or a t test, with
the following results.

Table 9. Differentiation Test of Differentiation Learning Methods and
Expository Learning Methods

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
Mathematics Learning S:::;‘;”ances 362 549 2113 98 037 4.28000 2.02518 26110 | 8.29890
Outcomes
Equal variances 2113 97.235 037 4.28000 2.02518 26071 | 8.29929
not assumed

From the table above, a significance value below 0.05 ( o < 0.05) was obtained, so it can
be explained that there was a difference in mathematics learning outcomes in grade XI students
at GIKI-1 Surabaya Senior High School in students who used the treatment using the
Differentiated learning method and students who used the treatment using the Expository
learning method. Furthermore, to test the significance of the average difference between
students with high motivation and low motivation, the following results were obtained.

Table 10. Difference Test of the average of students with high motivation and low
motivation in differentiated learning

Independent Samples Test

Levene's Test for
Equality of Variance t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed] Difference | Difference| Lower Upper
Mathematics Learning Eg:fr;‘éz”ances 020 889 4814 48 000 | 1092000 2.26860| 6.35868| 15.48132
Outcomes
Equal variances
not assumed 4.814 46.829 .000 10.92000)| 2.26860| 6.35573| 15.48427|

From the table above, the significance value is below 0.05 ( o < 0.05), so that it can be
explained that there is a difference in student learning outcomes in Mathematics subjects in
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grade XI students at GIKI-1 Surabaya Senior High School who have high learning motivation
and those who have low learning motivation in students with treatment using the Differentiated
learning method. Meanwhile, for students with treatment using the Expository learning method
, it is then presented as follows.
Table 11. Difference Test of the average of students with high motivation and
low motivation on Expository Learning

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference | Difference | Lower Upper
Mathematics Learning Egé‘fr;‘éfj”ams 014 907 4.828 48 000 | 11.96000( 247715 6.97936 16.94064
Outcomes
Equal variances
not assumed 4.828 47.813 .000 11.96000 247715 6.97886| 16.94114

From the table above, a significance value of less than 0.05 ( a < 0.05) was obtained, so
it can be explained that there was a difference in Mathematics learning outcomes in grade XI
students at GIKI-1 Surabaya Senior High School who had high learning motivation and those
who had low learning motivation in students with treatment using the Expository learning
method. After the prerequisite test is carried out, then a 2-path Anava test is carried out, to find
out the interaction of learning methods and motivation owned by students. The results of the
two-path Anava test are as follows.

Table 12. Anava 2 Track Test Results

Tests of Between-Subjects Effects

Dependent Variable: Mathematics Learning Outcomes

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 3736.56(7 3 1245.520 17.663 .000
Intercept 620313.760 1 620313.760 | 8796.593 .000
Faktor_A 457.960 1 457.960 6.494 .012
Faktor_B 3271.840 1 3271.840 46.398 .000
Faktor_A * Faktor_B 6.760 1 6.760 .096 .758
Error 6769.680 96 70.518
Total 630820.000 100
Corrected Total 10506.240 99

a. R Squared = .356 (Adjusted R Squared = .336)

Based on the table above, it can be explained that

1. The ratio of FA (Fcal value in the learning method used) = 6.494 with a significance value
smaller than o < 0.05 which is 0.012, with dfl = 1 and df2 = 96 obtained a value of Ftable
= 3.98 so that it can be explained that FA calculates > Ftable, meaning that there is an
influence of learning outcomes between students with treatment using differentiated
learning methods and students with treatment using learning methods Expository applied
to students in mathematics subjects in grade XI at GIKI-1 Senior High School Surabaya.

2. The ratio of FB (Fcal value at the level of student learning motivation) = 46,398, with a
significance value smaller than o <0.05 which is 0.000, with df1 = 1 and df2 = 96 obtained
a value of Ftable = 3.98 so that it can be explained that Fcal > Ftable, meaning that there is
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a difference in learning outcomes between students who have high learning motivation
and students who have low motivation in students in mathematics subjects in the classroom
XI at GIKI-1 Senior High School Surabaya.

3. Meanwhile, the FAB value was used to determine the significance of the interaction
between factor A (students with treatment using the differentiated learning method and
students with treatment using the Expository learning method and factor B (high student
learning motivation and low learning motivation), a FAB value of 0.096 with a significant
level of 0.758 was obtained, compared with Ftabel and level significant o = 0.05; (0.96 <
3.94), so it can be explained that factor A (students with treatment using the Differentiated
learning method and students with treatment using the Expository learning method ) and
factor B (high learning motivation and low learning motivation) do not interact with each
other on learning outcomes in mathematics subjects. This means that there is no interaction
between students and treatment using differentiated learning methods, students with
treatment using expository learning methods and learning motivation to student learning
outcomes in mathematics subjects in grade XI at GIKI-1 Surabaya Senior High School.

Based on the results of the calculation above, it can be explained that the hypothesis
proposed by Ho is accepted or H1 is rejected. This means that there is no significant difference
in learning outcomes and test results as well as significant interaction between student learning
outcomes and treatment using differentiated learning methods and students with treatment
using expository learning methods and students who have high learning motivation and those
who have low learning motivation in mathematics subjects in the classroom XI at GIKI-1
Senior High School Surabaya

DISCUSSION

In the modern era of education, an effective learning approach is the main key to
improving student learning outcomes, especially in mathematics subjects that are often
considered challenging. Two approaches that are often compared are differentiated learning
and expository learning. Recent research shows that differentiated learning can provide better
outcomes compared to expository learning.

Differentiated Learning: Adapting to Student Needs is an approach that adapts learning
content, processes, and products according to students' needs, interests, and ability levels. A
study by Padmore & Ali (2023), Bahurudin et.al. (2025), Tegar et.al. (2021) showed that
students who received differentiated learning had better mathematical problem-solving skills
compared to students who followed conventional learning. The results of the statistical test
showed significant differences between the two groups. In addition, research by Jayantika &
Santhika (2020) at SMP Negeri 8 Denpasar also supports this finding. They reported a
significant improvement in students' math learning outcomes after the implementation of
differentiated learning, with the percentage of graduation increasing from 50% to 77.5% in two
cycles. The same thing was produced by Akmal et.al Research. (2025) and Aida et.al. (2024)
to differentiate to improve learning outcomes.

Expository Learning: Direct Delivery of Material. Expository learning is a method in
which teachers deliver material directly to students, usually through lectures. This method
emphasizes on conveying information verbally and does not provide space for students to
actively interact. A study by Chintya and Efendi (2021) shows that although the expository
method has a positive influence on the mathematics learning outcomes of grade III elementary
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school students, it is not as effective as learning that is more interactive and adaptive to the
needs of students.

Comparison of Learning Outcomes between the Two Approaches. A comparison
between these two approaches shows that differentiated learning is more effective in improving
students' math learning outcomes. This is in line with a meta-analysis by Globio (2024) which
concluded that differentiated learning has a significant positive impact on students'
mathematical achievement at the secondary school level.

Implications for SMA GIKI-1 Surabaya. Based on these findings, SMA GIKI-1 Surabaya
can consider implementing differentiated learning in mathematics subjects. This approach can
not only improve student learning outcomes, but it can also adapt to a variety of learning styles
and individual needs of students. Thus, it is expected to create a more inclusive and effective
learning environment.

The conclusion is that differentiated learning has been shown to be more effective in
improving students' mathematics learning outcomes compared to expository learning. By
tailoring learning to students' needs and abilities, this approach can create a more meaningful
learning experience and improve students' academic achievement. For SMA GIKI-1 Surabaya,
the implementation of differentiated learning in mathematics subjects can be a strategic step in
improving the quality of education and student learning outcomes.

Learning motivation is a psychological factor that affects the intensity and quality of
students' efforts in the learning process. In the context of mathematics learning at SMA GIKI-
1 Surabaya, learning motivation is one of the important elements that can affect student
learning outcomes. Recent studies show that there is a significant relationship between the level
of learning motivation and the achievement of students' mathematics learning outcomes.

The Effect of Learning Motivation on Mathematics Learning Outcomes from a study by
Arsyantika et.al. (2021), Prasetyo et.al. (2023) showed that learning motivation has a positive
influence on the mathematics learning outcomes of grade X students. The determination
coefficient of 68% shows that learning motivation explains the variance in students'
mathematics learning outcomes significantly. Another study by Nugroho and Warmi (2022) at
SMP Negeri 2 Tirtamulya also supports these findings. They found that learning motivation
had a significant influence on students' mathematics learning outcomes, with an influence rate
of 95.84%.

Implications for SMA GIKI-1 Surabaya. Based on these findings, it can be concluded
that learning motivation has an important role in determining students' mathematics learning
outcomes. To improve mathematics learning outcomes at SMA GIKI-1 Surabaya, it is
important for educators to understand and motivate students to have high learning motivation.
This can be done through engaging learning approaches, providing constructive feedback, and
creating a supportive learning environment.

The conclusion is that students' high and low motivation to learn has a significant impact
on their mathematics learning outcomes. Therefore, efforts to increase student learning
motivation must be a priority in the learning strategy at SMA GIKI-1 Surabaya. Thus, it is
hoped that students' mathematics learning outcomes can increase optimally.

At SMA GIKI-1 Surabaya, improving mathematics learning outcomes is the main focus
in efforts to achieve high academic standards. Two factors that play a significant role in this
achievement are the learning strategies implemented by teachers and the level of student
learning motivation. Recent research shows that there is an interaction between these two
factors that affect students' mathematics learning outcomes.
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The Influence of Learning Strategies on Mathematics Learning Outcomes. The learning
strategies used by teachers have a direct impact on students' understanding of mathematics
material. Methods that are innovative and appropriate to the characteristics of students can
increase their interest and understanding. For example, research by Wahyuningsih (2020)
shows that the use of active, creative, effective, and fun learning methods (PAKEM) can
increase students' motivation to learn in mathematics subjects. In the study, the average student
motivation increased from 62.4% to 84.6% after the implementation of the PAKEM strategy.

The Effect of Learning Motivation on Mathematics Learning Outcomes. Students'
motivation to learn is an internal factor that encourages them to learn and strive to achieve
academic goals. Research by Nugroho and Nugroho & Attin (2022), Asrah & Suasteri (2020),
Adriani et.al. (2024) shows that learning motivation has a significant influence on students'
mathematics learning outcomes. Other research also states that learning motivation can
significantly improve ability in learning achievement, so that learning motivation has a very
important role to pay attention to in the learning process, especially maa maa math lessons
(Arsyantika & Hajeniati (2022), Prasetyo & Sugeng (2023), Okta et.al. (2023), Slamet &
Slamet (2023), Hikmal et.al. (2025), Laely et.al. (2022), Dewi et.al. (2024)).

Interaction between Learning Strategy and Learning Motivation. Not only individual
factors, but the interaction between learning strategies and learning motivation also affects
mathematics learning outcomes. Research by Ardianik (2022) and Wahyuningsih (2017)
(reveals the influence of interaction between learning methods and students' learning
motivation on mathematics learning outcomes. The mathematics learning outcomes of students
who have high learning motivation are higher compared to students who have low learning
motivation with the same method.

Implications for SMA GIKI-1 Surabaya. Based on these findings, SMA GIKI-1
Surabaya can consider implementing active and fun learning strategies, such as the PAKEM
method, in mathematics subjects. In addition, it is also important to increase students'
motivation to learn through a relevant and engaging approach. Thus, it is hoped that students'
mathematics learning outcomes can increase significantly.

Conclusion The high and low mathematics learning outcomes of students at SMA GIKI-
1 Surabaya are influenced by the interaction between the learning strategies applied and the
level of student learning motivation. The implementation of appropriate learning strategies and
increased student learning motivation can significantly improve mathematics learning
outcomes.

CONCLUSION

Based on the results of the study on the effect of the use of differentiated learning and
learning motivation on learning outcomes in grade 11 mathematics subjects at SMA GIKI-1
Surabaya, it can be concluded that: 1) Differentiated Learning has a significant positive
influence on students' mathematics learning outcomes. This approach is able to tailor the
material to the individual needs and abilities of students, thereby increasing their understanding
and involvement in learning. 2) Learning Motivation also plays an important role in improving
student learning outcomes. Students with high learning motivation tend to have more effort to
understand the material and achieve their academic goals, which leads to better learning
outcomes. 3) The interaction between Differentiated Learning and Learning Motivation shows
that the combination of these two factors can have a greater impact on students' math learning
outcomes. Students who receive differentiated learning and have high learning motivation
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show better learning outcomes compared to students who receive only one of these factors.
Practical implications for SMA GIKI-1 Surabaya are the importance of implementing
differentiated learning strategies that are tailored to student characteristics, as well as efforts to
increase learning motivation through various approaches that are interesting and relevant to
students' daily lives.

Thus, the application of differentiated learning followed by increasing student learning
motivation can be an effective strategy in improving mathematics learning outcomes in grade
11 of SMA GIKI-1 Surabaya.
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