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Abstract

The learning model used is Problem Based Learning Education is an investment in the future of a nation.
Therefore, special attention is needed to educators and the quality of education provided.The purpose of this study
is to see the learning outcomes of students using the Problem Based Learning learning model, To find out whether
there is an influence of differentiated learning with the application of the Problem Based Learning Model on the
Mathematics Learning Outcomes of Junior High School Students at Panglima Polem Rantauprapat.This research
method uses data in the form of numbers as a measuring tool because the research used uses a quantitative
approach. The validity or otherwise of a study depends on the type of data collection used to select the right
method according to the type of research.The results of this study arefound that the teaching and learning process
using Problem Based Learning can improve students' understanding of mathematical concepts. In this study,
students who participated in project-based learning had a deeper understanding of mathematical concepts
compared to students who participated in traditional learning and could significantly improve student learning
outcomes.This approach creates a more interactive and immersive learning environment, which has a positive
impact on their academic achievement.

Keywords: Problem Based Learning, learning outcomes and school.

I.  INTRODUCTION

Education is an investment in the future of a nation. Therefore, there needs to be special attention to
educators and the quality of education provided.(Tatik Pudjiani, 2023). Tripusat Pendidikan emphasizes that the
education received by students takes place in three environments: the family environment, the school environment,
and the community environment. These three environments have an educational influence in shaping the child's
personality.(Ita Puspitasari et al., 2024). The limitation of this research is that the differentiated learning used is
limited to process and product differentiation.

This is due to the lack of teaching methods that provide students with the freedom to develop their best
potential according to their learning readiness so that learning becomes less meaningful. According to Rompis
(2023), in reality students have various characteristics, with different strengths and learning needs. Of course, this
needs to be addressed properly.

The learning model used is Problem Based Learning (PBL). Research by (Muslimin et al., 2022) concluded
that the application of differentiated learning through the Problem Based Learning model in Mathematics learning
in class IX of SMP Panglima Polem Rantauprapat can improve student learning outcomes and student learning
activities. From research by Sitorus et al., (2023) it was concluded that the pretest score of students in the
experimental class had an average score of 47.16. The posttest score of students in the experimental class had an
average score of 78.67. So based on the overall data analysis, it can be concluded that there is an influence of
differentiated learning strategies through the PBL model on the learning outcomes of class VIII students of SMP
Negeri 13 Medan. Learning management in the independent curriculum refers to the Operational Curriculum of the
Education Unit (KOSP) developed by the education unit according to the characteristics of the school (Gusteti &
Neviyarni, 2022). Diagnostic assessments are carried out to determine the diversity of initial abilities, learning
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styles, or interests of students (Purnawanto, 2023). Teachers also need to pay attention, guide and direct students
during classroom learning so that students can follow their learning according to the learning steps that have been
prepared (Sitorus et al., 2023). The application of differentiated learning will be a flexible and non-rigid curriculum
that only believes in one way to achieve educational goals in schools (Wahyuningsari et al., 2022). The importance
of emphasizing active learning, providing a good influence and being able to improve student learning outcomes is
highlighted, by exploring students' individual needs (Magdalena et al., 2024).

II. THEORETICAL STUDY
Theoretical basis

Differentiated Instruction is a teaching approach designed to meet the diverse learning needs of the
classroom. This concept recognizes that each student has different strengths, interests, and learning styles.
Therefore, learning must be tailored so that all students, with varying abilities and needs, can achieve the same
learning goals.

Problem Based Learning(PBL)

Problem-Based Learning (PBL) is a learning approach that focuses on solving real problems as the
primary means of acquiring and developing knowledge. In PBL, students are given a challenging and relevant
problem, which they then solve by conducting investigations, working collaboratively, and integrating existing and
newly acquired knowledge.

Problem Based Learning(PBL) is an effective approach to foster deep learning, enhance problem-solving
skills, and develop students’ collaborative skills. Despite challenges in its implementation, PBL provides
significant long-term benefits for the development of 21st-century skills that students need to succeed in an
increasingly complex and changing world.

Advantages of Problem-Based Learning (PBL)

Critical and Creative Skills Development:PBL teaches students to think critically, analytically, and
creatively in finding solutions to problems. This helps them develop problem-solving skills that are useful in
everyday life and in the workplace.

III. RESEARCH METHOD
This research was conductedat Panglima Polem Rantauprapat Middle School, Labuhanbatu Regency, North
Sumatra.

Research Design

The approach that will be used in this research is a quantitative research approach. The research design used in this
study is a quantitative experimental research design using an experimental questionnaire design. By using the
Quasi-experimental research type, the researcher applies treatment to only one class, namely the experimental class
which will later be given a learning model (Program Based Learning).

Data collection technique

This study uses data in the form of numbers as a measuring tool because the research used uses a
quantitative approach. The validity or otherwise of a study depends on the type of data collection used to select the
right method according to the type of research.

Research Procedures

This research was conducted in the following stages:

Preparation Stages

In this research, the preparation stages carried out were:

a. Conducting school observations to see the conditions at school such as the school curriculum, number of
classes, characteristics and number of students, and how teachers teach.
Preparing learning tools (giving assignments to students) and test instruments used in research.

c. Determining the Research Sample, where the selected samples were 2 classes, namely class Ix-a with 26
students and Ix-b with 26 students.

d.  Test the validation of the test instrument and then conduct a trial of the test instrument.
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e. Analyze the results of the test instrument trials and improve the instrument.
Implementation Stages

a. Distributing tests to students.

b. Implementing conventional learning or lecture methods in the control class.
c. Carrying out learning using the Project Based Learning (PBL) model.
Final Stage

a. Processing data and analyzing data on student understanding results.
Compiling conclusions and research reports.

IV. RESULTS AND DISCUSSION
Instrument Trial

This research instrument is used as a content validity test and then tested first to find out whether the
instrument meets the requirements of rehabilitation, discrimination power, and level of difficulty. The content
validity of an instrument is the accuracy of the instrument in terms of the material to be studied. According to
Arikunto (2010:211) validity is a measure that shows the levels of validity or authenticity of an instrument.

Reliability Test
This reliability test will use the SPSS 22 (Statistical Program for Social Science) application carried out
after the validity test to determine the level of trustworthiness of the instrument. Reliability indicates an
understanding that the instrument is reliable enough to be used as a data collection tool.
Reliability testing uses the Cronbach Alpha formula with the following reliability index criteria:
Table 1.Instrument Reliability Correlation Coefficient Criteria

Correlation coefficient Reliability Interpretation
0.90<r<1.00 Very high
0.70<r<0.90 Tall
0.40<r<0.70 Currently
0.20<r<0.40 Low

r<0.20 Very low

Distinguishing Power of Questions
The test of the discriminating power of questions aims to differentiate the individual abilities of students.
The discriminating power of questions is the ability of a question to differentiate between students with high
abilities and students with low abilities. To find out the calculation of the discriminating power of questions in this
study, the following formula is used:
The criteria used to determine the differentiating power are as follows:
Table 2.Interpretation Criteria for Differential Power

Mark Information
D <0.00 Not good
0.00<D <0.20 Not good
0.20<D <0.40 Pretty good
0.40<D<0.70 Good
0.70<D <1.00 Very good

Test the level of difficulty of questions

Difficulty Level Test Questions can be known to be classified as difficult by conducting a difficulty level
test. The difficulty level of the test is the ability of the test that will be given. Good questions are questions that are
not too easy or too difficult. Questions that are too easy do not stimulate students to increase their efforts to solve
them. The level of difficulty is obtained by calculating the percentage of students who answered the question
correctly. The more students answer a question correctly, the easier the question is and vice versa.
The criteria used to determine the level of difficulty are as follows:

Table 3.Test instrument difficulty index criteria
Correlation coefficient Interpretation of difficulty index
P=0.00 Very difficult
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0.00<P<0.30 Difficult

0.30<P<0.70 Currently

0.70<P<1.00 Easy
P=1.00 Very easy

Hypothesis Testing
To find out the effect of the problem solving learning model on conceptual understanding, it is done using
the F-regression test. Multiple Linear Regression Test is used to find the effect of a treatment between the
dependent variable and the independent variable that has provided quite interesting color in finding how much
influence learning resources have on student learning outcomes.(Dr. Deni Darmawan S.Pd., 2013).According
to(Gultom et al., 2024)This Multiple Linear Regression Analysis method is used to test the hypothesis, as well as
to see the strength of the relationship/influence of Analytical Ability, Evaluative Ability, and Creative Ability
together on Students' Cognitive Aspect Learning Outcomes.This hypothesis testing uses the F-test in the SPSS
program. The F-test is used to determine whether there is an influence of independent variables together on the
dependent variable used to determine whether or not there is an increase in the Use of the TTW (Think-Talk-Write)
learning model to improve students' critical thinking skills in the material of two-variable linear equation systems.
According to(Rahmatullah et al., 2023)Linear regression technique is a statistical approach that makes
predictions using mathematically related improvements between variables, especially the steady variable (Y) with
the unbiased variable (X). Predictions on values are made if the dependent and independent variables are known.
Multiple linear regression is a multiple linear regression model is an equation that describes the
relationship between two or more independent variables/predictors (X1, X2,... Xn) and one dependent
variable/response (Y). The purpose of multiple linear regression analysis is to predict the value of the dependent
variable/response (Y) if the values of the independent variables/predictors (X1, X2, ..., Xn) are known. In addition,
it is also to determine the direction of the relationship between the dependent variable and the independent
variables. The multiple linear regression equation is mathematically expressed by:
Y =a+blX1+ b2X2+... + bn Xn
Which one:
Y = dependent variable (value to be predicted)
a = constant
b 1 b2 bn=regression coefficient
X1,X2 ... Xn
If there are 2 independent variables, namely X1 and X2 = independent variables and Y, then the form
of the regression equation is:
Y =a+blX1+b2X2
The conditions when the values of the regression coefficients bl are:

° If the value is 0, then there is no influence of X1 on'Y

J If the value is negative, then there is a reverse relationship between the independent variable X
and the dependent variable Y.

o If the value is positive, then there is a unidirectional relationship between the independent
variable X and the dependent variable Y.

. The constant a and the regression coefficients bl and b2 can be calculated using the formula:

4= Qy)(bi1xYx;) — (byx X x;)
n

_[CEx2xExy) — (B xyx T x1%,) |
Bl > X12 szzz — (X xq xx%2)?]
_Ex*xT %) — Cxiyx I xix0) |
B 2 X12 XY Xz2 — (X x1 XX3)?]

V. CONCLUSION
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The conclusion of this study isfound that the teaching and learning process using Problem Based Learning
can improve students' understanding of mathematical concepts. In this study, students who participated in project-
based learning had a deeper understanding of mathematical concepts compared to students who participated in
traditional learning and could significantly improve student learning outcomes.This approach creates a more
interactive and immersive learning environment, which has a positive impact on their academic achievement.
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