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ABSTRACT

This research aimed to develop physics learning tools (syllabus, lesson plan, student worksheet, material) based
on Problem Based Learning assisted by Google classroom on Momentum and impulse that are suitable for use in
learning. This research was a research using 4D design. The stages consisted of the defining, planning, developing
and dessimination stages. Researchers analyzed the curriculum, learning materials, and the needs of students. At
the design stage, the researchers made a design of the learning tools. The product was validated by two experts.
At the dessimination stage, learning tools were tested on students at MAN 1 Yogyakarta. The results showed that

the learning device was very good to use in learning.
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1. INTRODUCTION

Natural science explores and studies natural
phenomena through a series of scientific processes. In
this modern era, science learning needs to keep up with
the times [1]. The development of science and
technology requires educators (including teachers) to
be able to compete globally. Advances in technology
make it easier for students to obtain information from
various media [2]. However, this must be done wisely
because when accessing information, students will
find the positive and negative sides of technology [3].

Since December 2019 the world has been shocked
by the COVID-19. Including Indonesia, in early
March 2020, Indonesia was hit by this plague virus.
COVID-19 can spread very quickly. To reduce the risk
of spreading the plague virus, the government has
initiated social distancing, including in education, so
the learning process must be online[4]. This requires
teachers and students to be able to adjust and be able
to use technology [5]. So that teachers and students
must have facilities for distance learning.

Physics is a branch of science that is concerned
with finding concepts in everyday life. Physics is very

influential in the development of science and
technology. There are many physics concepts applied
to technology, such as communication technology,
transportation, and astronomy [6]. Current learning
emphasizes the concept of learning that is centered on
students by providing direct experience [7]. The
teacher can see the achievement of students in learning
from the ability of students to understand the concepts
[8]. Although the concepts of physics are very
important to learn, there are still many students who
do not like learning physic. Most students find physics
concepts difficult to understand [9]. One of the reasons
for not implementing the learning process according to
the theme [10].

The results of observations in class X MAN 1
Yogyakarta show that in learning activities, teachers
have not actively involved students. Teacher centered
learning activities. Learning is mostly done by the
lecture method. Most of the lessons only focus on
theory and on memorizing mathematical equations.
This causes students to be not interested in learning
physics, learning becomes less fun for them. Most of
the students consider physics lessons difficult to
understand because it contains too many abstract
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formulas and concepts. During learning, only a few
students dared to express opinions or responses related
to physics concepts. Therefore, a learning model that
requires students to take an active role in learningis
needed, one of which is the problem-based learning
(PBL) model

Problem based learning is learning that presents a
real problem for gaining knowledge. The problems
presented are in the form of phenomena that are often
found in everyday life, so that students can more easily
understand [11]. The steps of the PBL model are
asking questions, collecting data, concluding,
communicating, and evaluating. The purpose of
learning with the PBL model is to form the mindset of
students so that they can solve physics problems by not
only depending on mastery of concepts, but also
building relationships between all information and
concepts the problem [12].

Developments in technology make learning
activities more effective by using multimedia and
internet access. Online learning provides many
benefits for students because it can be accessed easily
and has unlimited information [13]. One of the
commonly used online lessons is google classroom
[14]. Learning using Google Classroom which
provides interesting features and can be used on
computers and cellular phones [15]. students can visit
the site https://classroom.google.com or download the
application via the playstore on android or the app
store on iOS with the keyword google classroom [16].

not only teachers but students can also access it easily.

From the explanation above, the researcher
thought that learning that can adapt to the demands of
education in this pandemic era is needed. This
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pandemic is a big challenge for education. A teacher
must continue to provide effective learning, one of
which is by utilizing online learning media. Learning
can be done using google classrroom which can be
accessed easily and for free [17]. Based on the results
of previous research, students are greatly helped by the
existence of google classroom which can facilitate the
learning process [18].

2. RESEARCH METHOD

This research was conducted at MAN 1
Yogyakarta in April 2020. This research was a
development research. The product developed was in
the form of problem based learning tools assisted by
google classroom. The research design used was the
4D model proposed by Thiagarajan, Semmel, &
Semmel (1974) which consisted of define, design,
develop, and dissemination stage.

At the define stage, an analysis of the needs of
students,  curriculum, material, and student
specifications was carried out. The analysis was
carried out by interview and observation. The research
instrument used was in the form of a product
feasibility questionnaire given to media experts and
material experts, as well as physics learning
practitioners. In addition, to find out the responses of
students, a product questionnaire instrument was used.
At the design stage, the initial product design was
done. The products developed are syllabus, lesson
plan, and student worksheet. The next stage was the
develop stage, at this stage, validation was carried out
to determine the feasibility of the product. And the last
stage was the dissemination stage, at this stage the
final product was disseminated through reports

\
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J

Figure 1 The stages of research and development of problem-based learning tools

The data analysis technique in this study used
expert validation data analysis. The validators
provided an assessment of each aspect of the
instrument. If each aspect was considered feasible, the
instrument can be used in research. If there are aspects
that are deemed inappropriate, the instrument must be
revised according to the validators® suggestions and
comment. The validation scores by the validators were
analyzed in the form of this equation:

53
=5

SS (1)
With SS is the score, SS is the average score and
Sm 1S the maximun score. To interpret the
percentage of validation results, the assessment
criteria in table 1 are used:
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Table 1. Interpretation of the validation result assessment score

Interval Criteria Conclusion
3,26 -4,00 Strongly Valid Can be used without revision
2,51-3.25 Valid Can be used with minor revision
1,76 -2,50 Invalid Can be used because it needs major revision
1,00-1,75 Strongly Valid Cannot be used

The conclusion of these criteria is that if the
validation result score is less than 2.51, the product
must be corrected according to the suggestions from
the validators. And if the result is more than 2.51 then
the product is suitable for use

3. RESULT AND DISCUSSION

This development research aimed to produce
problem-based learning tools through Google
classroom. Based on the research and development
steps that have been carried out, this development
research consists of several stages: define, design,
develop and disseminate.

3.1 Define Stage

At the define stage, the researcher did student
needs analysis, curriculum analysis, material analysis,
and teacher analysis. From the results of observations
made in MAN 1 Yogyakarta, it was found that in the
learning process the teacher had not developed
Problem-based learning tools. In the learning process,
there were still many students who found it difficult to
understand the lesson. One of the factors was because
students found it difficult to adjust to the learning
model applied by the teacher. So a learning model that
can train students to get used to solving problemsis
needed. The diversity of student learning styles in
understanding lessons requires attention in the
teaching and learning process. Therefore, it is
necessary to develop physics learning tools consisting
of a syllabus, lesson plans, student worksheets and
teaching materials according to student needs. Before
developing physics learning tools, researchers
conducted an analysis to students.

From the results of the initial analysis, it was found
that there were still many students who were not

proficient in solving a physics problem, especially in
class X MIPA, so that the learning tools developed in
this study contained a syllabus, lesson plan, student
worksheet, and PBL-based teaching material for class
X MIPA. Then the researcher analyzed the core
competencies and basic competencies, then described
the learning indicators. Based on the curriculum
analysis, momentum and impulse were selected.
Because learning that was originally face-to-face
turned into online learning, researchers used google
classroom. So that learning tools are made by
adjusting online learning.

3.2 Design Stage

The product developed is a PBL-based physics
learning tools consisting of a syllabus, lesson plan,
student worksheet and PBL-based teaching material
assisted by google classroom. The tools developed
were adjusted to the indicators and learning objectives
on the sub-topic momentum and impulse. Editing
when designing is very necessary in order to get a good
product. Furthermore, developing products that have
been designed into products that can be applied to
students. The following are some parts of the learning
device design that will be developed.

3.2.1 Syllabus Design

The syllabus was developed according to the
format stipulated in the Indonesian Minister of
Education and Culture. The syllabus consisted of
educational unit, class, semester, lesson, location and
time. Meanwhile, the matrix consisted of core
competencies, basic competencies, subject matter and
learning activities. Figure 2 shows the display of the
syllabus.

584



ATLANTIS
PRESS

Advances in Social Science, Education and Humanities Research, volume 541

K 3:

b frnomens dan ksjsdian, serts

Mengolah, menalar,

KI-1 dan KI-2 ; Menghayat i dan mengamalken sjeren sgama vang
(sotomg royome, kerjasama, toleran, damai). bertengeune jawab
periatmbengen snsle & lmtkungan, Lelusrss, tekelah, masyerakat dan lngmesn alam sekitar, bangsa, negare, kavacen regional, dan kawaser
internasional”

Silabus Fisika

2 - SMA
Kelas : X.[Sapulub)

s : 3 jam pelsjaran /mingeu
HompetansiInti

responsif,

dan perilakn jujus, disiplin, sentuz, pldu]
dan  pro-sktif dalam berinteraksi sscara

tif sesuai

rasa ingin tahuny:

ecshkan masalah

falktual, L il 4
tentang ilmu pengetshusn, tll.r.\olozt semi, buda\u_ den humsniora d=nau:\ wuwusun

1, dan 1

tarkait

dan menvsji dalam rensh konkret dan ransh sbstrak terkait dengan
secara mandiss, bectindek sacars sfektif dan keastf, serts mampn rosnggunakan metods sesus: kadah kalmuan

dan
1 pads bidang La]un vamg spesifik sssusi dengen bakst dan minstmy:

dari yan;

£ dipalajarinya di sekolsh

310 Menyajikan hasil pensujisn
penerapen hukum Lekel
momentum, misalnya bols jsmh
bebas ke lentai dan sokat

lenting sebagian, dan tidak lenting

Kompetensi Dasar Materi Pokok Kegiatan Pembelajaran
3.10 Lonsep dan Impuls: . tentang impuls entera impuls
dan impuls, serta hukum kekekalm | * Momentum, dan momentum serta tumbukan dari berbagsi sumber belajar.
momentum dslam Lkehidupan = Impuls, . X impuls, antars
sshari-heri * Tumbuksn lenting ssmpurms, \mpulsdan serta hukum Lelels

dalam berbagai penvelesaian masslah

* Merancang dan membmat rokst sederhens densen meneraplan
momentum secars berkslompok

tasikan peristiwabolajstuh ke lantaidan pembustan
hana

sederhana
[vogyakarta. 2 Tuni 2020
Mengetahui
Kepala Sekolah, Guru fisika.
Drs. H. Wiranto Prasetyahadi, M. Pd
NIP 1967234 199403 2 001 MeltaZahra

Figure 2 The display of problem-based learning syllabus

3.2.2 Lesson Plan Design

Lesson plan was prepared in accordance with the
Permendikbud by following the 2013 curriculum. In
addition, this lesson plan is also adapted to the steps of
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online problem-based learning assisted by Google's
classroom. The syntax of PBL learning includes:
providing orientation to problems, organizing students
to research, conducting independent investigations,
and developing and presenting results. Figure 3 shows

the appearance of the PBL-based lesson plan.
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Figure 3 The display of the PBL-based lesson plan
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3.2.3 Student Worksheet Design

Student worksheet was designed in accordance
with the 2013 curriculum which consisted of
worksheets, answer sheets, and assessments. Not only
that, this student worksheet was also prepared based
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on the PBL learning syntax using the google classroom
platform. Student worksheet contain in-depth
materials, problems, experimental analysis, and
exercises. In this student worksheet, there is also a
place for students to discuss with each other so that
each student has basic knowledge. Figure 4 shows a
part of PBL-based student worksheet
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Figure 4 PBL-based student worksheet

3.2.4 Teaching Material Design

Teaching material was designed in accordance
with the learning model and learning objectives. In this
study, researchers used Problem Based Learning and
followed PBL syntax.

3.3 Develop Stage

The product developed follows a valid design.
PBL-based physics learning tools assisted by Google
classroom were validated by experts and tested on
students. Table 2 shows the results of validation by
experts

Table 2. Learning tools validation result

No Component Average Criteria
Score
1 | Syllabus 3,67 Strongly Valid
2 | Lesson Plan 3,56 Strongly Valid
3 | Student 3,18 Strongly Valid
Worksheet
4 | Teaching 3,49 Strongly Valid
Material

Based on table 2, all components of the learning
tools developed obtained strongly valid criteria. The

syllabus got an average score of 3.67, lesson plans had
an average score of 3.56, student worksheets had an
average score of 3.18, and teaching materials had a
score of 3.49 (very valid). So that, the overall results
are very valid and worthy of use in learning. There is
no product revision in the field test so that learning
tools can be distributed directly.

3.4 Disseminate Stage

This stage was carried out after the problem-based
physics learning toolswere valid. The distribution of
this product was conducted to teachers and students at
MAN 1 Yogyakarta. Where student worksheets were
used through Google classroom. And then, the results
of students’ responses to the developed products were
obtained which are shown in table 3.

Table 3. Result of student responses to physics
learning tools

No Component Average Criteria
Score
1 Content and 3,25 Very Good
Purpose
2 | Material Srirction 3,48 Very Good
3 Technical 3,50 Very Good
4 Language 335 Very Good
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Based on the table above, the technical aspect has
the largest score, namely 3.50 very good criteria. The
content and objective aspects have a very good score
of 3.25 criteria and the material selection aspect has a
very good score of 3.48 criteria. Dan has a very good
score of 3.35 criteria. From the results of the overall
response of students, it shows that the device
developed is very good. Likewise, from the results of
product validation, the development of learning tools
using pbl is well applied in learning [19].

Problem based learning tools on impulse
momentum material are good for class X MIA
students. This physics learning tool has been
developed in many physics lessons. This learning can
be used by all classes to improve the abilities of
students [13]. Previous research that supports this
study google class can help students and teachers
collaborate effectively [20]. In addition, Google
Classroom can be accessed easily and for free.

4. CONCLUSION

Based on the results and discussion that has been
described, it can be concluded that there was no
development of physics learning tools that were
tailored to the needs of students. So,we developed a
learning tool based on PBL model which included a
syllabus, lesson plan, student worksheet, and teaching
material. The results of the product feasibility test
indicated that this product is strongly valid to use. with
this learning tool the interaction between teachers and
students becomes more practical. but in teaching and
learning activities require having a gadget and require
a lot of money.
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