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Abstract

This study is motivated by the low learning outcomes of students of class VIII 3 SMP Negeri 2 Meurah Mulia which is
known from the observations. The research objective was to determine the improvement of learning outcomes in the
Pascal Law material for class VIII 3 students of SMP Negeri 2 Meurah Mulia by using project based learning (pjbl) of
learning model. This research is a type of classroom action research with a model developed by Kemmis and Mec.
Taggart. The study subjects were students of class VIII 3, with a total of 16 students. The techniques used in data
collection are tests, observation, interviews and documentation. This study consisted of 2 (two) cycles where there
were two meetings in each cycle. The data analysis technique used a qualitative descriptive analysis. The study
success criteria set for student learning outcomes is 75 for a scale of 1-100 grading. The results showed that the
application of the project based learning (pjbl) of learning model could improve the learning outcomes of class VIII 3
students of SMP Negeri 2 Meurah Mulia. The average learning outcomes in cycle I was 73.16 and in cycle II increased
to 82.51. In conclusion, the application of the project based learning model can improve student learning outcomes in
science learning class VIII 3 SMP Negeri 2 Meurah Mulia.
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1. Introduction

Education is an important part of the national development process that determines the growth of a country.
In the implementation of the 2013 curriculum there were changes to the standard process. These changes
include: 1). Learning that initially applies the isolation model, where students just ask the teacher and learn
from books in the classroom, becomes learning in the context of networking, where students gain knowledge
from various sources; from anyone, from anywhere, from the internet, from the school library, from practical
outside and inside the classroom. 2). Learning, which initially develops the capacity of each individual,
becomes team-based learning, where the teacher develops individual learning capacities through teamwork
(Hartono, 2019). In the teaching and learning process the role of the teacher as class manager is a very
important factor. Teacher’s activity and creativity in delivering subject matter is one of the aspects that
determines the success and smoothness of teaching and learning activities. The variation of teaching that
teachers can do in addition to the use of teaching media is also in the use of teaching methods. One of the
factors that greatly affects the success of students in taking education is the teacher. A teacher is required to
be able to improve the quality of learning. The teacher is the spearhead of the implementation of learning in
schools (Negara, 2020).

The teaching and learning process is the main thing that needs attention in achieving learning goals
(Negara, 2020). The fact is that in the learning process in the class, the teacher has tried to actively involve
students in learning through the assignments given to students by the teacher, but in fact the learning model
used by the teacher can be said to be less varied and tends to use a direct learning system where the learning
process is still dominated by the teacher (teacher centered), the materials or teaching materials taught to
students are still not enough to the daily life of students, the teacher only provides opportunities or appoints
one or two students to ask questions then continues the explanation in front of the class, more questions
come from the teacher and the types of questions the teacher gives to students are generally in the form of
memories so that students answer the teacher's questions simultaneously. The only learning resource is
teacher, both as provide information and books, almost no media or learning aids other than books, markers
and blackboards. In fact, the learning process is often carried out following the order of the handbook or
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textbook page by page including the questions, so that only some students are actively participating in the
learning process while most others feel bored following the learning process.

This is reinforced by opinion (Lestari, 2019) that the learning experiences obtained by students during
class are not complete and oriented towards achieving competency standards and basic competencies.
Students only study subject matter in the low cognitive domain so that there are still many students who
tend to be lazy to think independently, even the ways of thinking developed in learning activities have not
touched the affective and psychomotor domains of students. The lack of active student involvement in
learning of course affects the achievement of student learning outcomes, that is the low student learning
outcomes.

Several previous studies, such as research by Lubis ef al (2019), Rachmawan et al (2019), and Pur Wanita
et al (2019) found that student learning outcomes are highly dependent on the learning model used by the
teacher in the classroom. In line with Artiningsih et al (2019) that the cooperative learning model provides
many improvements to students' motivation and learning outcomes. The media used by the teacher along
with the learning environment also determines satisfactory learning outcomes for students (Sahronih et al,
2020; Ningsih et al, 2019). One of the effective learning models to improve learning outcomes is the Problem-
Based Learning Model (Wahyuni ef al, 2020; Aprilianu et al, 2020). In addition to this model, other learning
models are commensurate with it, namely Project Work-Based (Fiolentin ef al, 2021; Wahyuni et al, 2020) that
can significantly improve student learning outcomes. Of course, this model is not enough to improve
learning outcomes, other models are needed to support learning activities used by teachers in the classroom.
Cooperative learning invites students to be active in every activity-centered activity so that students can
improve learning outcomes well (Yulianto ef al, 2020). Other learning models that also influence learning
outcomes also exist from the Discovery Learning and Inquiry models (Lukitasari et al, 2020; Yulianto et al,
2020; Dewi, 2019 & Widianto et al, 2020). In addition to the learning model, another element is that the media
used also makes it easy for students to digest the message, digest the material presented by the teacher so
that in the end students will have good learning achievements (Puspitasari et al, 2020; Dewi, 2019; Sabillah
& Sukmawati, 2020).

Based on the results of observations in class VIII 3 SMP Negeri 2 Meurah Mulia (Junior High School),
especially in science learning, the legal material of Pascal shows that the science learning activities carried
out still make students memorize the contents of the book to get good cognitive values. So that memorizing
activities have an impact on the lack of understanding of students, the lack of honed scientific attitudes of
students in science subjects, and the lack of students' ability to find out, be scientific and prove the concepts
they have learned. This fact has an impact on the low learning outcomes in the teaching and learning
process. In general, they do not understand the concepts being studied. This was reinforced based on the
results of the students' initial tests which showed unsatisfactory results, namely the average student learning
outcomes of the completed science material were 31.25%, namely 5 people and 68.75% students who had not
completed, namely 11 people the total number of students was 16 people. This can be seen from the KKM
science lessons in SMP Negeri 2 Meurah Mulia is 75. Meanwhile, in terms of results, the learning process is
said to be successful if there is a positive behavior change in all or at least most of the students (75%). In
other words, students are said to have completed learning if students achieve learning outcomes above
predetermined criteria

In order to improve student learning outcomes optimally, teachers are required to be more creative in
developing learning models that are able to produce products and involve students actively in the learning
process. According to (Negara, 2020) learning methods that can be used to increase student activity and
learning outcomes in the teaching and learning process are project-based learning. In general, the project-
based learning model has step guidelines: planning, creating or implementing, and processing. Project-based
learning models assist students in learning solid knowledge and skills that are built through authentic
assignments and work. Learning using a project-based learning model is very effective in improving student
learning outcomes, this is in line with the results of research conducted by Surya, Helmasira and Hardini
(2018) which states that the application of learning model of Project Based Learning (PjBL) can improve
student learning outcomes and creativity of third grstudents at SD NegeriSidorejoLor 01 Salatiga. At the pre
cycle cycle percentage of student learning 46% and then increased in the first cycle as much as 72% and
increased again to 92% in cycle II. While the creativity of students in the pre cycle of 29% increased to 51% in
the first cycle of meeting 2 and increased to 90% in the second cycle of meeting 2. Furthermore, the results of
research conducted by Sari, Satrijono, Sihono (2015) stated that learning

Outcomes on speaking skill, after applying cycle II, there are sixteen students (53,33%) belong to
excellent, eight students (26,67 %) belong to good, six students (20%) belong to fair. So, it can be concluded
that the use of Project Based Learning method (Project Based Learning) can improve learning outcomes on
speaking skill for class V-A SDN Ajung 03. Research conducted by Lindawati, Fatmariyanti and Maftukhin
(2013) states that learning using a project-based learning model can increase students' creativity, this is
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evidenced by the results of research Increasing students' psychomotor creativity before applying the project
model based learning with a percentage of 56.31% increased to 63.40% in the first cycle and 78.63% in the
second cycle. Enhancement affective creativity of students in the pre-cycle with a percentage of 56.05 to
60.78% in the first cycle and increased again to 78.94% in cycle II. Increased cognitive creativity with a
percentage of 59.53% before the cycle to 67.78% in the cycle I and 80.92% in the second cycle. Meanwhile, the
increase in learning outcomes before project based learning was implemented was 47.36%, in the first cycle it
increased to 52.53% and became 78.94% in the second cycle

Project-based learning models are learning models that provide opportunities for teachers to manage
classroom learning by involving project work. Project work contains complex tasks based on very
challenging questions and problems, and requires students to design, solve problems, make decisions, carry
out investigative activities, and provide opportunities for students to work independently. This is supported
by research (Lestari, 2019) which states that the effect of the project-based learning model is one of the ways
that students can easily understand the material being studied and can foster enthusiasm and active student
involvement in learning is to apply a project-based learning model. Based on the background described
above, the researcher needs to conduct a scientific study regarding the application of the project based
learning model to improve IPA student learning outcomes in pascal’s law.

2. Literature Review
2.1 Project Based Learning Model (PjBL)

Project Based Learning (PBL) is a learning model that involves students in an project that produces a
product. Students are involved in planning, design, implementation and reporting activities (Hartono, 2019).
According to (Negara, 2020) Project-based learning models are learning models that provide opportunities
for teachers to manage learning in the classroom by involving project work. Project work contains complex
tasks based on very challenging questions and problems, and requires students to design, solve problems,
make decisions, carry out investigative activities, and provide opportunities for students to work
independently.
Purpose of Using Project-Based Learning Model
1. Encourage and familiarize students to find themselves, conduct research/assessment, apply skills in
planning, critical thinking, and problem solving in completing an activity/ project
2. Encouraging students to apply certain knowledge, skills, and attitudes into various contexts in
completing the activities/ projects they are working on
3. Provide opportunities for students to learn to apply interpersonal skills and collaborate in a team as
people work together in a team in a work environment or real life

Advantages and Disadvantages of PjBL

Increase students' motivation to learn and encourage them to do important work

Improve students' ability to solve problems

Make students more active in solving complex problems

Improve students' ability to work together.

Encourage students to practice communication skills

Improve students' skills in managing resources.

Provide students with experience in organizing projects, allocating time, and processing resources such
as equipment and materials to complete assignments.

Provide learning opportunities for students to develop according to real conditions.

9. Involve students to learn to gather information and apply that knowledge to solve real-world problems.
10. Make learning atmosphere fun.

N »N =

®

Project-Based Learning Steps According to Sani (2015), the project-based learning steps include 6 stages
or steps, namely: 1) Asking questions, 2) planning, 3) scheduling, 4) monitoring project creation, 5)
evaluating and 6) Evaluation. Understanding Project Based Learning Model Project Based Learning, which if
translated into Indonesian means project-based learning, is a learning model that has been widely developed
in developed countries such as the United States. Project-based learning according to experts as follows:
1. Project-based learning is a learning model that uses projects/activities as a medium (Daryanto, 2014, p.
23).
2. Project-based learning is a learning that is designed for complex problems and is product-oriented. In
the project based learning approach, students develop a project either individually or in groups to
produce a product, for example a portfolio. (Mahanal, 2009; 2).
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Through this project-based learning, students can explore a material using various ways that are
meaningful to themselves. Students are accustomed to working collaboratively, assessment is done by
measuring, monitoring and assessing all learning outcomes and learning resources can be very developed.
(Samanthis, 2014; 24). The definition above, through this Project based learning model, a student can not
only use teaching aids, but also create a product that is very useful in supporting the learning process.

2.2 Learning Outcomes

Learning is a phenomenon experienced by everyone and can occur anywhere, for example at home, school,
laboratory, playground, and so on. Everyone has their own way of learning, this happens because a person's
view of learning will affect his actions related to learning. (Slameto, 2010) learning is a process of effort
carried out by a person to obtain a new behavior change as a whole, as a result of his own experience in
interaction with the environment. Meanwhile (Rusman, 2013) learning is one of the factors that influence
and play an important role in personal formation and individual behavior.

Factors that affect learning outcomes according to Siwono (2013) including children's intelligence,
readiness or maturity of students in following learning activities, students' interest in learning, models of
presenting learning materials that provided by the teacher, and a pleasant learning atmosphere that makes
students be happier in learning. Meanwhile, according to Sabri (2007) the results learning is influenced by
factors from within themselves and environmental factors. These factors are taken into consideration in
making improvements to the model existing learning.

The results of research conducted by Siswanto (2016) The research revealed four findings. (1) There was
a significant effect of perceptions of teachers” mastery of practice teaching methods on the learning outcomes
in the teaching of automotive electrical practice; (2) There was a significant effect of instructional media on
the learning outcomes in the teaching of automotive electrical practice; (3) There was a significant effect of
the students” motivation on the learning outcomes in the teaching of automotive electrical practice; (4) There
was a significant effect of perceptions on teachers” mastery of practical teaching methods, perceptions on
instructional media, and students’ motivation collectively on the learning outcomes in the teaching of
automotive electrical practice.

2.3 Pascal's Law

Pascal's law was stated by a French philosopher and scientist, Blaise Pascal (1623-1662) stating that: "If an
external pressure is applied to a closed system, the pressure at any point in the fluid will increase in
proportion to the external pressure exerted." that any increase in pressure at the surface of the fluid must be
transmitted in all directions of the fluid. Pascal's law can only be applied to fluids, generally liquids.

3. Methods

This type of study is Classroom Action Research (CAR) using a Project Based Learning model which is
useful for improving student learning outcomes in the IPA learning process. This research was conducted in
2 cycles, where each cycle consisted of four main stages as follows: (1) planning, (2) action, (3) observing, and
(4) reflecting, four stages this activity is called a problem solving cycle. This study was conducted at SMP
Negeri 2 Meurah Mulia. This research was conducted from 4 November to 1 December 2020 in 2 cycles and
each cycle consisting of 2 meetings. The subjects in this study were students of class VIII 3 SMP Negeri 2
Meurah Mulia for the 2020/2021 academic year, totaling 16 students. The object of this study is the low
student learning outcomes in science subjects.

Research Cycle

The steps in the next cycle are revised planning, action, observation, and reflection. Before entering cycle 1, a
preliminary action is taken in the form of problem identification. The spiral cycle of the stages of classroom
action research can be seen in the figure 1.
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The explanation of the flow above is:

1.

Planning : before conducting research, compiling problem formulations, objectives and making action
plans, including making research instruments namely observation sheets, student learning activeness
questionnaires, and interview guidelines, as well as making learning tools such as salabus and Learning
Implementation Plans (LIP).

Implementation and observation : includes actions taken as an effort to build students conceptual
understanding, namely the application of the project based learning (pjbl) learning model and observing
the results or impacts of implementing the learning model project based learning (pjbl).

Reflection : the act of reviewing or analyzing, seeing and considering the results or impacts of the actions
taken based on the observation sheets filled out by the observer. This reflection stage is the decisive stage,
namely to determine what action should be taken next, whether the application of learning should be
carried out in the next cycle or it must be stopped because it has reached the predetermined target, which
is in accordance with the indicators of learning success.

a) Revised Planning
: a plan designed by the researcher based on the results of the observer's reflection in a particular cycle
to be implemented in the next cycle.

In detail, the procedure for this action research can be described in the following description:

Cycle 1
b) Planning

1) Preparation of Learning Implementation Plan (LIP) of Cycle I, Cycle I is planned to consist of 2
meetings

2) Preparation of Individual Project Worksheets.

3) Preparation of Group Project Worksheets.

4) Divide study groups.

5) Determine the criteria for successful learning. In this study students are said to be successful if
the average student activeness in learning has reached a minimum of 75.00 and for learning
outcomes have reached the minimum completeness criteria (MCC) with value 75.

0 Implementation and Observation

1. Determine the fundamental question.
2. Design project planning.
3. Develop a schedule.
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Monitor learners and project progress.
Test the results.

Evaluating experience.

7. Reflection (Reflection).

Cycle 11

AN

a. Revised Planning
1)  Preparation of Learning Implemantation Plans (LIP) Cycle II, Cycle II planned to consist of 2
meetongs
2)  Organization of Individual Project Worksheets with three variations.
3) Three variations of Group Project Worksheet
4) Divide into study groups

b. Implementation and Observation
Determine the fundamental question
Design project planning
Develop a schedule
Monitor learners and project progress
Test the results
Evaluating experience
7. Reflection
For data collection in this study carried out by tests, and observation sheets or observation sheets. The two
techniques are described as follows:

a. The test is conducted to collect information about student learning outcomes in science learning. The
test was carried out at the beginning of the study, at the end of each action, and at the end after a series
of actions was given.

b. Interviews were conducted to clarify the test result data.

A

Data analysis techniques are the process of arranging data sequences, organizing data into patterns or
categories of basic descriptions. In this study using qualitative data analysis techniques. The data analysis
technique used by the writer is qualitative descriptive analysis, namely presenting the data in the form of a
description and discussion based on the research results. The formula for measuring student learning
outcomes from a cognitive aspect:

T
KB = —X100%
Ty

Information:

KB : Mastery learning

T : The total score obtained by students
Tt : Score Total

The formula is to determine student learning activities, affective and psychomotor aspects:

R
NP = — X1009
37 X100%

Information:

NP : Expected percent value

R : Raw scores obtained by students
SM : Maximum test score

Calculating Improved Student Learning Outcomes

To determine the increase in student learning outcomes classically from each cycle, it was done by
calculating the difference between Data analysis can be done by looking at the difference in the average
student learning outcomes at cycle II and I. If the difference is positive (+), then there is an increase in
student learning outcomes in IPA Class VIII 3 SMP Negeri 2 Meurah Mulia and the action hypothesis is
proven correct. Conversely, if it is negative (-), then the learning outcomes of students in science class VIII 3
cannot be improved and the action hypothesis is proven to be wrong..

In addition to quantitative data, there is also qualitative data collected through student and teacher
activity observation sheets in classroom learning by an observer in the form of an open observation sheet. So
that the observer must write a description of his observation results in the column provided in accordance
with the question items on the sheet. observation. This qualitative data processing is done by concluding the
observer's description of each question item. If the observer writes positive observations of learning, the
teacher or student's activities in learning are in accordance with the research expectations. If the opposite
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occurs, the teacher or student's activities in learning are not in accordance with the research expectations.
Based on the results of the overall qualitative data analysis, it can be concluded whether all the principles in
the Project Based Learning approach have been implemented properly in science learning for Class VIII SMP
Negeri 2 Meurah Mulia students.

Research Achievement Indicators

Research indicators are achieved based on the acquisition of test scores at the end of each cycle that reflect
student learning outcomes on the material that has been taught with the hope of an increase in learning
outcomes according to the values obtained by each student, namely at least 75% of the total number of
students included in the category of learning outcomes in the final test cycle. It is expected that at least 75%
of students have understood the material presented by implementing Project Based learning.

4. Results and Discussions
4.1 Results
Normality Test

Overall, research on the application of the Project Based learning model in improving student learning
outcomes in science learning in class VIII 3 SMP Negeri 2 Meurah Mulia shows an increase in student
learning outcomes which can be seen from student learning outcomes in Pascal's Law material. Below is a
graph that shows an increase in student learning outcomes in cycle II in science learning using the Project
Based Learning model.

20
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B Cyclell

Project Worksheet Learning Jutcome
Observation Shest

Figure 1. The Success of the Classroom Action Research Cycle

Based on the diagram above, it can be seen that in cycle II there was an increase in student learning
outcomes. This can be seen from the results of the evaluation of class VIII 3 students of SMP Negeri 2
Meurah Mulia from cycle I to cycle IL

In cycle 1 the project given is to make a hydraulic jack. The results of the project worksheet corrections
in cycle I have met the target for the project worksheet value, which is 70.0, because the average value of the
project worksheets in cycle I is 78.62 and the results of the project worksheet corrections in cycle II have met
the target for the sheet value. project work that is equal to 75.0, because the average value of the Project
Worksheet in cycle II is 83.62. In cycle II the results of the Project Worksheet corrections have increased
from the first cycle which was initially 78.62 increased to 83.62 this is because in cycle 2 students are given
the option to choose a project from several projects provided, so that students are more know which project
they excel at and which they excel at.

Based on the discussion of student learning outcomes in learning Pascal's Law by applying the project
based learning (pjbl) learning model, student learning outcomes have increased so that answering the
research problem formulation is by applying the project based learning (pjbl) learning model can improve
student learning outcomes VIII 3 in learning Pascal's Law at the same time answers the research objectives,
namely an increase in Pascal Law learning outcomes for students of class VIII 3 SMP Negeri 2 Meurah
Mulia using a project based learning (pjbl) learning model.
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Based on the discussion of the study results it is known that the student learning outcomes in learning
Pascal's Law in learning activities have met the targets for each cycle in learning. This shows that there has
been an increase in the quality of the learning activities in the classroom. Nana Sudjana (2009: 62) says that
one of the successes of the teaching and learning process is seen from the results achieved by students,
namely the number of students who can achieve instructional goals of at least 75 of the instructional
numbers that must be achieved. Therefore it can be interpreted that learning is said to be successful and of
quality if all or at least the majority (75.00%) of students are actively involved, both physically, mentally and
socially in the learning process besides showing high learning enthusiasm, great learning enthusiasm. and
self-confidence.

Study conducted at SMP Negeri 2 Meurah Mulia succeeded in applying the project based learning
(pjbl) learning model to improve student learning outcomes in Class VIII Pascal Law learning activities. The
project based learning (pjbl) learning model is more effectively used than the conventional learning model
to train students to collaborate better with friends and teachers, train students to actively discuss, train
students to dare to express their opinions or knowledge in front of the class, and train students to learn to
respect other people who are expressing their opinions.

5. Conclusion

Based on the results of the study, data analysis and discussion that has been carried out, it is found that: The

application of the Project Based Learning approach can improve student learning outcomes in science

lessons related to student learning outcomes in Pascal's Law material. The data on the ability to increase was
obtained based on student learning outcomes between cycles where in the first cycle it was 67.70% and

increased in the second cycle 81.41%.

Based on the research conclusion, the following suggestions are made:

1. To the school, especially to schools, it is advisable to involve teachers in seminars, workshops or
trainings so that teachers can improve their professionalism in supporting the effectiveness and
efficiency of the implementation of teaching and learning in class. By including teachers in seminars and
trainings, it will certainly provide experiences for teachers to have the knowledge, ability and
willingness to develop learning models.

2. Teachers and other researchers who are interested in conducting classroom action research are expected
to develop the use of this project-based learning model in materials and other subjects with
heterogeneous grouping of research subjects, heterogeneous in the quality of social skills, student
intelligence, learning motivation and interest. student learning. Heterogeneous placement of research
subjects allows a more conducive group discussion situation and low-ability students can get help from
more capable friends (peer tutors).
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