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Abstract: The purpose of the research is to developing Learning Program Plan (LPP) with a
PjBL model based on the STEM approach to improve the students” science process skills in
physics learning. This research refers to the development of ADDIE, namely: 1) Analysis, 2)
Design, 3) Development, 4) Implementation and 5) Evaluation. The worthiness of the
Learning Program Plan is measure by the result of the Learning Program Plan validation
and the responding of the subject is 7 teachers. The result of all the Learning Program Plan
showing average value is 4, that is the valid category. The research design used in the
study is Research and Developing (R&D). The research subject is 3 physics teachers at SMA
Negeri 5 Banda Aceh, 1 physics teacher at SMA Negeri 1 Lawe Alas, 1 physics teacher at
MA Negeri 1 Aceh Tenggara, and 2 physics teachers at SMA 3 Kutacane. Data of the
research are questionnaires that are given to the teacher. Data management is carried out
by Statistik analysis Likert scale. Questionnaire of the result showed until 89%. From both
measures are found the development of Learning Program Plan model PjBL that teacher
assessment result to Learning Program Plan with an average score 445 with the overall
percentage based STEM approach to improving science process student skills in physics
learning.
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Introduction The weak quality of education stated by The

Work Bank that there is a comparison of access and
quality of educational achievement in several countries.
The output of education in Indonesia still low in levels
of thinking, namely knowledge, understanding, and
application. Meanwhile, in thinking to high levels such

Advances of technology in the field of education
producing  teachers and students demanded
competence to have relevant teaching and learning in
the 21st century. Science education plays an important

role in design a reliable and quality young generation
in facing the challenges in the 21st century. Science
education is a combination of several science education
sciences including physics, biology, and chemistry. But
nowadays, the main problem in the world education is
regarding the quality of education, especially the
quality of science skills, which is still very low in the
process (Nurhadi & Senduk, 2004).
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as analysis, evaluation, and creativity, are still very
lowly.

The Factors that influence the low science
process skills of students in Indonesia include the
learning model applied by the teacher and the teaching
materials used by students (Kurnia, 2014). In
accordance with the research conducted by Jack (2013),
two factors cause low science process skills, namely a
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low scientific background and a lack of laboratory
infrastructure. It is necessary to strive for a learning
process that can accompany change, to motivate
students in develop their reasoning power in planning
and solving problems faced by providing direct
experience by carrying out a series of scientific
processes and linking them between science and
technology.

Based on the results of observations and
interviews that have been surveyed with one of the
physics teachers, that is known if the implementation of
physics learning at school only emphasizes
understanding of concepts, mastery of theory, and
discussion of questions. So that students have not been
able to practice science process skills such as
formulating  problems, formulating hypotheses,
observing, concluding, interpreting, and other activities
that can train science process skills, to make science
process skills that exist in students not yet visible. This
problem is a real condition of students during the
physics learning process, although not all schools
experience the same situation. According to the
observations of Wiyanto (2006), it shows that in general
physics learning tends to be monotonous with low
scientific activity. This situation is a problem that
causes the students' low science process skills (Suyono,
2011).

A great solution to solve the problem of science
process skills is using a learning model that could help
students to improve science process skills. The model
that is considered appropriate to solve this problem is
the Project Based Learning (PjBL) model.

According to Afriana (2016), Project-based
learning is a student-centered knowledge model and
provides meaningful learning experiences for students.
Several PJBL studies can improve cognitive learning
outcomes (Baran, 2010), form attitudes and behaviors
that care for the environment (Kilinc, 2010), science
process skills (Ozer, 2012), and effective learning (Cook,
2012). Project-based learning is more appropriate in
interdisciplinary learning because it naturally involves
many different academic skills, such as reading,
writing, and mathematics, and is appropriate in
building  conceptual = understanding  through
assimilation of different subjects (Capraro, 2013). So
that expectation with the model of PjBl, that would of
student improve skill in science learned.

The application of science many found in
imposing technology, so an approach is needed that
can provide alternatives for students to be able to face
the 21st century which is full of challenges. According
to Stohlmann (2012), the relationship between science
and technology and other sciences cannot be separated
in science learning. STEM (Science, Technology,
Engineering, and Mathematics) are disciplines that are

closely related to one another. Science requires
mathematics as a tool in data processing, while
technology and engineering are applications of science.
The STEM approach to learning is expected to produce
meaningful learning for students through the
systematic integration of knowledge, concepts, and
skills. Some of the benefits of the STEM approach make
students better able to solve problems innovators,
inventors, independent, logical thinkers, and
technological literacy (Sasmita et al., 2021; Syukri et al.,
2018).

As stated by Sartika (2019) "Components in
STEM, Science is a study of natural phenomena that
involves observation and measurement, as a vehicle to
objectively explain the ever-changing nature. There are
several main domains of science at the primary and
secondary education levels, namely physics, biology,
chemistry, and earth and space sciences.

Technology is about human innovations that are
used to modify nature to meet human needs and
desires, thus making life better and safer. Technologies
allow humans to travel quickly, communicate directly
with people in distant places, find healthy food and
safety tools.

The problem identification in this study is how
the process and results of the development of the PjBL
model based on the STEM approach improving
students' science process skills in physics learning. It is
known that physics is one of science learning which is
intended to pay attention to the order of the universe
and emphasizes providing a direct experience that can
help students to gain a deeper understanding of their
surroundings (Dewi, 2018; Syukri et al, 2017
Susilawati et al., 2020).

Physics is also one of the subjects tested in the
field of science held by PISA and TIMSS, so that
researcher interested in developing it with the title
"Development of RPP Model Project-Based Learning
Based on STEM Approach to Improve Students' Science
Process Skills".

Method

The type of study is research and development
or commonly abbreviated as R&D with the research
model used referring to the ADDIE development
model that has been modified by the researcher, which
consists of 5 (five) steps, namely: (1) analysis (analyze),
(2) design, (3) development, (4) implementation and (5)
evaluation.

The stages of the ADDIE development pattern
are modified according to the current conditions in the
field, namely the Covid-19 outbreak which causes no
direct learning process, namely:
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1. In the analysis phase (analysis), the analysis
activities include analysis and curriculum analysis.
Researchers at this stage analyze the things that are
needed in the process of developing lesson plans in
accordance with the learning objectives. The
analysis stage is used to obtain information about
the necessary or one of the reasons for requiring to
develop RPP PjBL based on the STEM approach to
improving students' science process skills.

2. The second phase is design, at this phase the
researcher designs the product that will be
developed in accordance with being required. At the
design stage, the PjBL model based on the STEM
approach was compiled.

3. A development phase is a follow-up act to design
that has been made. The follow-up is in the form of
validation carried out by lecturers who are experts
in their fields. This stage serves to the view of the
RPP worthiness that has been designed can be used.
After receiving an assessment, the Learning Program
Plan will be revised according to input from the
validator.

4. The fourth stage is the implementation phase, at this
stage, the Learning Program Plan which has been
developed and validated by experts is worthy of
being tested on a predetermined subject. However,
due to the Covid-19 pandemic that has been going
on for a long time in some areas, students have to
learn at home and it is difficult for researchers to
conduct research. So that the researchers diverted
the research by distributing questionnaires to 1
physics teacher at SMA 1 Lawe Alas, 1 physics
teacher at MAN 1 Aceh Tenggara, and 2 physics
teacher at SMA 3 Kutacane

5. The fifth phase is the phase of evaluation product, at
this stage to measure the achievement of the lesson
plan development seen from the average percentage
of the validation and assessment of the teachers.

The subjects of this research are 1 physics teacher
at SMA 1 Lawe Alas, 1 physics teacher at MAN 1 Aceh
Tenggara, and 2 physics teachers at SMA 3 Kutacane.
The instruments used is the form of RPP validation
sheets by experts and teacher response questionnaires.
The Analyze of Validation Sheet to Feasibility Learning
Program Plan Validation sheet of Learning Program Plan is
used to obtain data on the validity of the Learning
Program Plan. This assessment sheet will be given to
lecturers who have expertise specifications on the
material being developed, Learning Program Plan
assessment sheets are measured using very valid, valid,
Less valid, and invalid criteria (Sugiyono, 2009).

The criteria for evaluating the feasibility of the
Learning Program Plan are expressed in a percentage

calculated based on the distribution of the total score
obtained by the maximum score (Sudijono, 2008: 43).

Based on this equation, the percentage value
range for the validity of the Learning Program Plan is in
accordance with the table below:

Tabel 1. Percentage Qualification

No Score range Qualification
1 82% <P <100% Valid

2 63% <P <81% Valid

3 44% <P <62% Invalid

4 25% <P <43% Invalid

(Source: Sudjana, 2005)

This technique is using to analyze the response
data/teacher responses to the developing class
program. The teacher response questionnaire was
prepared with five alternative answers, namely Very
Agreeable (VA), Agreeable (A), Disagree (DA), Totally
Disagree (TDA). According to Sudijono (2008: 43), the
calculation uses the formula:

P=f/Nx100% ............. (1)
Explanation:
p: The number of percentages,
f : The frequency, and
N : the number of respondents.

The result of categorizing the percentages of
respondents' answers into scale categories can be
determined based on the value scale (Husein, 2011).
The following scores interpret the percentage of the
overall questionnaire answers using the interpretation
based on Arikunto (1996):

Tabel 2. Score (percentage) questionnaire

No Option Score

1 0% <P<25% Not Feasible
2 26% <P <50% Worthy

3 51% <P <75% Feasible

4 76% <P <100% Very Feasible

(Source: Arikunto, 1996)
Result and Discussion

The production of product in this research is the

RPP Model Project Based Learning based on the STEM

approach to improve students' science process skills,

with the ADDIE stage, namely :

1. The analysis phase, this conducted in accordance
with the requirement analysis and curriculum
analysis that applies at schools.

2. The design stage is designing the lesson plan
according to the Project-Based Learning model
based on the STEM approach.
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3. The development stage that is the RPP assessment
implement by 2 wvalidators according to
predetermined criteria.

4. Implementation Stage of distributing teacher
response questionnaires related to lesson plans that
have been developed to 7 teachers in SMA.

5. Evaluation, the percentage of Learning Program Plan
based on the assessment by the teacher is 89%,
which is in the very feasible category.

In this discussion, the development producing of
the product that found in the suitability of the
objectives of developing lesson plans, namely to
improve the science process skills of students. The
development of this lesson plan is expected that
students can be more active in learning activities both
individually and in groups, and students are more
interested in learning and understanding the material
and its special concepts in dynamic fluid material.

The development of Learning Program Plan before
being used as teaching materials were first validated by
2 expert lecturers. As stated by Sugiyono (2015), "that
validation activities to assess new products that are
designed must be carried out by experienced experts".
In this study, validation was conducted through one of
the STEM expert lecturers and an expert in the field of
Physics Education learning tools at Syiah Kuala
University.

Validation activities are conducted to view are
the development of Learning Program Plan refers to a
theoretical foundation and contains components that
are interrelated with one another. As stated by
Sukmadinata (2005), "that validation activities to assess
the appropriateness of the basic concepts or theories
used are very important to conducted”.

Based on the results of the Learning Program Plan
validation test, it was obtained a percentage of 82%
with valid criteria. In the validating of the Learning
Program Plan, there were several comments and
suggestions given by the validator. As in the media and
learning resources section, must be including LKPD.
This is intended for teachers who are still focused in
implement the learning process. As the function of
Learning Program Plan stated by Kunandar (2011), "The
Learning Program Plan is used as a reference for teachers
to carry out the learning process so that it is more
focused so that learning can run effectively and
efficiently".

Based on the questionnaire given to each teacher,
the percentage of eligibility of the results of the
teacher's assessment of the lesson plan was 89% and
included in the very feasible criteria. Some respondents
disagreed with the Learning Program Plan project-based
learning model related to indicators arranged
according to KD, this was because KD was included in

the C4 criteria, so the preparation of indicators had to
be equivalent or in accordance with KD. According to
the opinion of Mulyana (2011), "that indicators are
behaviors that can be measured and observed to show
the achievement of certain basic competencies that
become a reference for subject assessment. Majid (2013)
states, "that indicators are specific basic competencies
that can be used as a measure to determine the
achievement of learning outcomes.

Respondents also disagreed with the steps of
learning activities that reflected the activities of the
PjBL model and the first steps of the PjJBL model were
the syntax of PjBL itself, namely determining the basic
questions and planning the project. This is because
some respondents do not understand the model as a
whole so that few of the respondents give values
regarding the Project Based Learning (PjBL) model in
the Learning Program Plan. Based on Komalasari's
statement (2011: 57), "The learning model is basically a
form of learning that is illustrated from beginning to
end which is typically presented by the teacher, in
other words, the learning model is a package or frame
of the application of an approach, method, and learning
technique.”

The opposite occurs in the questionnaire stated
that the development of the Learning Program Plan
section contains elements of the relationship between
learning material and STEM (Science, Technology,
Engineering, and Mathematics) in accordance with the
material  analysis table, respondents already
understand a few about the STEM approach itself,
especially the researchers also provide a brief pre-study
explanation, particularly regarding the STEM
approach.

In the statement, media learning and resources
support the achievement of indicators because the
media used already exists at the school. In accordance
with the statement of Steffi Adam and Muhammad
Taufik Syastra (2015) "Media learning is everything of
both physical and technical in the learning process that
can help teachers to make it easier to convey subject
matter to students so that it makes it easier to achieve
the learning indicators that have been formulated".

Whereas in the remaining statements the
respondents gave a moderate value from the score, as a
whole the respondents agreed with these statements. It
can be said that the development of PBjL model
learning tools based on the STEM approach has met the
appropriate criteria to be given to students in learning

and can be used in improving students' science process
skills.
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Conclusion

The results of the research it was found that the
development of PjBL model RPP based on the STEM
approach results in an overall percentage of 82% with
valid criteria from the validator and the teacher's
assessment of the RPP and would obtain an overall
percentage of 89% with very feasible criteria. Thus it
can be concluded that the RPP project-based learning
model based on the STEM approach is feasible to be
used to improve students' science process skills in a
dynamic fluid material.
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