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Abstract: The learning model is the presentation of the entire series of teaching materials, including all aspects of
the teacher before and after learning and all relevant facilities that are used directly or indirectly in the teaching
process. The selection of the right learning model affects the implementation of the learning process. This study aims
to determine the difference between the average problem-based learning model and the direct learning model, the
difference between the project-based learning model and the direct learning model, and the difference between the
problem-based learning model and the project-based learning model. This type of research uses an experimental
research model. This study uses a research design "pre-test and post-test control group design". Data collection
techniques in this study are tests, observations, and interviews. The data analysis technique in this study used a
multiple regression test. The results of this study indicate that 1) students’ mathematics learning outcomes in the
problem-based learning model are more than students' mathematics learning outcomes in the direct learning model,
2) students' mathematics learning outcomes in the project-based learning model are more than students' mathematics
learning outcomes in the direct learning model, 3) students' mathematics learning outcomes in the Problem-Based
Learning method are more than students' mathematics learning outcomes in the Project-Based Learning method.
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1. Introduction

Learning is a complex process and involves various interrelated aspects. Therefore, to create active, creative, effective,
and fun learning, various skills are needed (Sequeira, 2012). Among them are teaching skills or teaching skills. Teaching
skills are professional competencies that are quite complex as an integration of various teacher competencies as a whole
and comprehensively (Loughland & Nguyen, 2016).

The reality on the ground, especially in the fourth-grade elementary school in the Teuku Umar Gugus, shows that
when the learning process is ongoing, some or most of the students have not learned before the teacher teaches. During
the learning process, a teacher has not utilized the full potential of his skills in teaching, so most students have not been
able to reach the level of the intended criteria. Some of the students did not understand the subject matter taught by their
teacher (Agus Budi Yuwono, one of the fourth-grade teachers at Gugus Teuku Umar).

Moreover, in mathematics, the material identifies various forms of flat shapes based on their properties. In this
material, there are still many students who have difficulty mentioning the properties of various types of flat shapes (Harun
etal., 2021). In addition, the majority of students are confused in determining the right flat shape based on its properties
which are almost the same as other flat shapes. The complexity of the material that must be mastered by students and its
wide scope makes students less enthusiastic about learning. Especially if the method used by the teacher to teach is only
lectured (conventional) and working on student worksheets. This cannot fail to improve student learning outcomes.

Learning outcomes for mathematics subjects, especially the results of daily test scores on the material identifying
the properties of flat shapes in the first semester of the 2020/2021 school year are still in the category below the Minimum
Completeness Criteria value, namely the average daily test score is 67, even though the Minimum Completeness Criteria
in elementary schools in the Teuku Umar cluster for mathematics subjects is 68. Meanwhile, only 40% of students who
have fulfilled learning mastery have met and 60% of other students have not fulfilled mastery.

The main problem that triggers the main cause of the decline in mathematics learning outcomes is that the
development of science and technology coupled with the development of educational progress in the current reform era
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is not balanced with the completeness of facilities and infrastructure in elementary schools such as the use of LCDs and
computers (Munir, Murtono, & Darmanto, 2022). In addition, teachers are also not given training on innovative and
meaningful learning system renewal innovations. The impact is that students' mathematics learning outcomes are less
satisfactory and learning objectives are not maximally achieved.

Many alternatives can be done by teachers to improve student learning outcomes, especially in learning mathematics.
Several things must be considered in providing innovation in the learning process, namely characters including students,
materials, methods, and media that will be used (Sandefur et al., 2022). Based on the results of the initial analysis where
the character of students toward mathematics learning material is still difficult to understand the material or questions
related to everyday problems (Istikomah, Utaminingsih, & Sumaji, 2022). Therefore, one method that is deemed
appropriate is the Problem Based Learning method and the Project Based Learning method. The PBL and PjBL learning
methods are interesting because the design of the learning system focuses on open-ended and student-centered questions
or tasks. So that it is expected to be able to provide a significant influence on improving student learning outcomes.

This Problem-Based Learning method was chosen as a solution to overcome problems in learning mathematics
because in this method teachers are expected to develop programs and teaching materials according to student needs
(Yew & Goh, 2016). Applying this method in learning mathematics, will strengthen the problem-solving ability and
independent character of students so that students can formulate, solve, and interpret mathematics, especially the
properties of flat shapes in various contexts.

In addition to Problem Based Learning (PBL), there is one method that has the same character, namely Project
Based Learning (PjBL) learning which can also be a solution for teachers to support problem-solving abilities. Project
Based Learning (PjBL) is student-centered learning that involves students in constructing their knowledge by exploring
real-world problems that are raised in scenarios and learning activities (Handrianto & Rahman, 2019). Problem-Based
Learning and Project Based Learning, of them, are related to solving mathematical problems, namely Problem Based
Learning (PBL) focuses on solving real-world (solving real-world problems) while Project-Based Learning (PjBL)
focuses on involving the real world by creating a product or concept from an authentic problem (Campbell, 2014). In the
Project-Based Learning method students are required to learn and produce work as a medium. Given that each student
has a different learning style, the Project Based Learning method is interesting because each student has the opportunity
to explore material using various means that are meaningful to them and to conduct collaborative experiments (Ménnisto
etal., 2019). Therefore, the Project Based Learning method can increase students' motivation to learn as well as improve
students’ problem-solving skills and increase student collaboration in group work.

With the existence of innovative activities that are used to anticipate problems in learning mathematics, it is hoped
that students will gain a broader and deeper understanding of the related field of science (Mainalii, 2021). The existence
of learning methods that have the same character, so researchers are interested in testing the effect of the two methods.
The expected goal is to find out how much influence the method has on student learning outcomes.

1.1 Conceptual Framework
The framework of thinking in this research is described as follows:

Problem-Based Learning
method

(X1) (Xa) .

A

Student learning outcomes
(X2)

Project-Based Learning
method

Fig. 1 - Conceptual framework.

Description:

X1 :thereis a difference between the problem-based learning model and the direct learning model

X2 :thereis a difference between the project-based learning model and the direct learning model

Xz :there is a difference between the problem-based learning model and the project-based learning model

2. Literature Review
2.1 Problem-Based Learning Method
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Problem-based learning (PBL) is a method that presents students with a case that is connected to the learning material.
Students are invited to solve and think of solutions to an issue that is raised in learning to form critical thinking. Problem-
Based Learning (PBL) is a learning concept that helps teachers create an interesting learning environment that starts with
problems that are important and relevant to students and allows students to get a more realistic learning experience (real).
Steps of the Problem-Based Learning method: 1) orient the students to the problem, 2) organizing students to study, 3)
guiding investigating individually and in groups, 4) develop and present the work, 5) analyzing and evaluating the
problem-solving process.

According to Dirgatama & Ninghardjanti (2016) the Problem-Based Learning method has characteristics that
distinguish it from other learning methods, namely 1) learning is student-centered, 2) learning is divided into small groups,
3) the teacher acts as a facilitator and moderator, 4) problems become the focus of study and become a means to develop
problem-solving skills, 5) new information is obtained from own business or self-directed learning.

The problem-based learning model is a learning model with a student learning approach to authentic problems so
that students can construct their knowledge, develop higher skills and inquiry, make students independent and increase
self-confidence (Saputra, 2021). The problem-based learning model is a learning model with a student learning approach
to authentic problems so that students can construct their knowledge, develop higher skills and inquiry, make students
independent, and increase confidence.

Problem-based learning models include asking questions or problems, focusing on interdisciplinary linkages,
authentic inquiry, collaboration, and producing works and demonstrations. Problem-based learning is not designed to
help teachers provide as much information as possible to students. Problem-based learning, among others, aims to help
students develop thinking skills and problem-solving skills. In problem-based learning, the attention of learning is not
only on the acquisition of procedural knowledge. Therefore, the assessment is not only enough for the test. Assessment
and evaluation following the problem-based learning model are to assess the work produced by students as a result of
their work and discuss the results of the work together. Process assessment can be used to assess the student's work.

2.2  Project-Based Learning Method

Project-Based Learning (PjBL) is a strategy in teaching and learning activities that involves students working on a project
that is useful for solving community problems or their environment. Project-Based Learning method steps is 1) define
basic questions, 2) develop project planning, 3) arrange schedule, 4) monitor students and their project progress, 5)
testing/assessing results, 6) evaluating experience.

PjBL is a learning method that provides opportunities for teachers to manage learning in the classroom by involving
project work. Project-based learning has enormous potential to make learning experiences more interesting and useful
for students (Rati, Kusmaryatni, & Rediani, 2017). Project-based learning has great potential to provide a more interesting
and meaningful learning experience for students. Project work in project-based learning is seen in the process, creativity,
and student activities in the learning process so that it will have an impact on increasing student learning outcomes.

In practice, PjBL teaches students to master process skills and their application in their daily lives. This method
involves students in problem-solving activities and assigned tasks that are following what applies in everyday life to
provide opportunities for students to work independently to solve problems or produce products that can facilitate life in
society (Sastrika, Sadia, & Muderawan, 2013).

2.3  Mathematics Learning Outcomes

Learning outcomes are generally related to aspects of knowledge while learning outcomes include aspects of the
formation of students' character. Learning outcomes are more centered on the ability of the knowledge aspect to achieve
a work result, while learning outcomes refer more to the affective aspect as the formation of student character (Lestari,
2017). The focus of this research refers to the cognitive aspects of students who focus on math test results.

The success of students in learning mathematics can be influenced by several factors such as internal factors which
include initial abilities, intelligence levels, student motivation, and so on. In addition, external factors also play an
important role in mastery and mathematical skills (Bungsu et al., 2019). External factors include the family environment,
community environment, socio-economic conditions, and others.

3. Methodology

This type of research is quantitative research, using experimental research methods. To find out how much influence the
independent variables (X1) and (X2) have on the dependent variable (), this study used a pre-test and post-test control
group design research design. Data collection techniques in this study are tests, observations, and interviews. The data
analysis technique in this study used a multiple regression test. The population in this study is class IV in the Teuku Umar
Cluster, Jaken District, Pati Regency in 2020/2021.

4. Result and Discussions
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A prerequisite test is used to find out if the data to be used meets the requirements. The following prerequisite test results
are presented in Table 1. Table 1 shows that the data meet the requirements to be carried out to the next hypothesis testing
stage.

Table 1 - Prerequisite test results.

Prerequisite Sig. 5% Conclusion
Normality test 0.200 | 0.05 | Normal Distribution
Homogeneity Test 0.851 | 0.05 | Data Homogen
Average Similarity Test | 0.000 | 0.05 | There is a difference in the average of the three classes

4.1  Hypothesis Test 1: Test the Effect of Problem-Based Learning Method on Mathematics
Learning Outcomes

The average difference test in this study was to test that the mathematics learning outcomes in the experimental class
were better than the mathematics learning outcomes of students in the control class. The difference test of the two
averages in this study was carried out using the right-hand one test with the t-test formula. The hypothesis used is as
follows.

Table 2 - Research hypothesis test 1.

Hy:py < Uy (students' mathematics learning outcomes in the problem-based learning model are less
than or equal to students' mathematics learning outcomes in the direct learning model)
Hy: uy > u, | (students' mathematics learning outcomes in the problem-based learning model are more
than students' mathematics learning outcomes in the direct learning model)

The problem-based learning method is learning uses real-world problems as a context for students to learn about
critical thinking and problem-solving skills and to acquire essential knowledge and concepts from the subject matter.
According to Dolmans et al. (2016), the Problem-Based Learning method helps students either individually or in groups
to recognize and understand the math problems that are used as problems. With this method, students can find their way
or how solve the problem given. It is different from Veli's (2014) Problem-Based Learning method and is designed and
developed to develop students' ability to solve problems. In addition, this problem-based learning method can foster
student motivation in learning.

4.2  Hypothesis Test 2: Test the Effect of Project-Based Learning Method on Mathematics
Learning Outcomes

The average difference test in this study was to test that the mathematics learning outcomes in the experimental class
were better than the mathematics learning outcomes of students in the control class. The difference test of the two
averages in this study was carried out using the right-hand one test with the t-test formula. The hypothesis used is as
follows.

Table 3 - Research hypothesis test 2.

Hy: py < p, | (students' mathematics learning outcomes in the Project-Based Learning model are less
than or equal to students' mathematics learning outcomes in the direct learning model)
Hy:py > pp, | (students' mathematics learning outcomes in the Project-Based Learning model are more
than students' mathematics learning outcomes in direct learning models)

Based on the data obtained from the calculation process using SPSS. 20, the average test results of the experimental
class and control class were 73.33 and 71.22. Respectively, the number of students in the experimental class (n1) and
control class (n,) was the same, namely 40 students and 36 students. The variance of the experimental class mathematics
learning achievement test score (s?) is 79.57 while the variance of the control class mathematics learning achievement
test score variance (s3) is 90.25. The test criteria used are accepted Ho if t-count < t(1_qy. (dk) with dk=74. Average
difference test results obtained the price t-count = 2.047 and t-tple = 1.1992. Because t-count> t(1—q)- (dk) then Ho is rejected.
This means students' mathematics learning outcomes in the project-based learning model are more than students'
mathematics learning outcomes in the direct learning model.

The results of the average difference above indicate that the Project-Based Learning model is better than the direct
learning model. The application of the Project-Based Learning model shows the teaching and learning using projects can
build mathematical concepts. According to Kokotsaki, Menzies, & Wiggins (2016) in implementing the project, students
have the opportunity to explore, assess, interpret, synthesize, and provide information to produce various forms of
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findings related to concepts that have been previously agreed upon with the teacher. In line with Wardani, Suyitno, &
Wijayanti (2019) the Project-Based Learning model produces a project, each student or group is responsible for finding
various sources so that they can contribute to the problem-solving process. The Project-Based Learning model adds to
the motivation of students to be actively involved in learning and students will compete to get the value as expected.

4.3  Hypothesis Test 3: Test the Effect of Problem-Based Learning Methods and Project-
Based Learning Methods on Mathematics Learning Outcomes

The average difference test in this study was to test the mathematics learning outcomes in the experimental class were
better than the mathematics learning outcomes of students in the control class. The test for the difference between the
two averages in this study was carried out using the right-hand one test with the t-test formula. The hypothesis used is as
follows.

Table 4 - Research hypothesis test 3.

Hy: py < p, | (students' mathematics learning outcomes in the Problem-Based learning model are
less than or equal to students’ mathematics learning outcomes in the Project-Based
Learning model)

Ho: py > pp, | (students' mathematics learning outcomes in the Problem-Based Learning model are
more than students' mathematics learning outcomes in the Project-Based Learning
model)

Based on the data obtained from the calculation process using SPSS version 20, the average test results of the
experimental class and control class were 75.18 and 73.33, respectively, the number of students in the experimental class
1 (ns) and experimental class 2 (n,) were the same, namely 33 students and 40 students, and the variance of the test scores
for the experimental class mathematics learning outcomes (s2) was 76.91 while the variance of the test scores for the
control class mathematics learning outcomes (sZ) was 90.25. The test criteria used are accepted Hy if t-count<t(1-q)- (dk),
with dk=74. The results of the average difference test obtained the value of t-count = 2.104 and t-tape=1.1992. Because t-
count>t(1—q)- (dk)then Ho is rejected. This means that students' mathematics learning outcomes in the problem-based
learning model are more than students' mathematics learning outcomes in the Project-Based Learning model.

The results of the average difference test above show that the Problem-Based Learning model is better than the
Project-Based Learning model. This is because the two models have almost the same characteristics as the characteristics
of students. This model refers to a problem taken from everyday life. Therefore, students more easily understand the
problem and can solve it well. The elementary school students more easily understand the problems in the environment,
because they will think concretely about the problem.

In essence, Problem-Based Learning and Project-Based Learning methods emphasize solving a problem. The two
learning methods aim to create active and meaningful learning activities so that the enthusiasm of students can increase
(Putri, Koeswanti, & Giarti., 2021). If students' interest in learning has increased, then student learning outcomes will
also increase. In addition, students are also invited to build new knowledge that is analyzed in the real world. This is
reinforced by the results of previous studies by Fiana, Relmasira, & Hardini (2019), the differences in the application of
Problem-Based Learning and Project-Based Learning methods to mathematics learning outcomes for 4-grade elementary
schools.

5. Conclusion

The results of this study indicate that 1) students' mathematics learning outcomes in the Problem-Based Learning model
are more than students' mathematics learning outcomes in the direct learning model, 2) students' mathematics learning
outcomes in the Project-Based Learning model are more than students' mathematics learning outcomes in the direct
learning model, 3) students' mathematics learning outcomes in the Problem-Based Learning model are more than
students' mathematics learning outcomes in the Project-Based Learning model. Both of these models have the same
characteristics that affect students' mathematics learning outcomes.
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