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ABSTRACT

This research developed a learning instruction in physics based on the conceptual change model (CCM). The
development model uses a procedure from R&D. This development consisted of four steps that were define,
design, develop, and disseminate. Development of physics learning instruction that was developed consisted of
syllabus, lesson plan, worksheet earning materials. This research aimed to know the validity of learning instruction.
Based on the result, learning instruction based on conceptual change model was valid with good categorized and
could be used for the next step. The developed learning instruction was also practice based on the student’s

response analysis result.
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1. INTRODUCTION

Physics is science which studies a lot of natural
phenomena and their symptoms. Physics is a science
studying the interaction between energy and material
as the basis of natural sciences. In physics learning,
students are expected to master physics concepts
theoretically and use the scientific method to prove
physics concepts obtained from the theory [1]. Physics
learning has a purpose that students can have physics
problem-solving ability, not just to memorize [2].
Physics on senior high school level has several
purposes, among them : 1. Developing reasoning
ability in inductive and deductive analysis thinking by
using physics concepts and principal to explain
various natural events and solve problems both
qualitatively and quantitatively; 2. Mastering physics
concept and principal and having the skill to develop
knowledge and self-confidence as a provision to
continue a higher education level, and developing
science and technology [3].

Based on the purpose above, conceptual
understanding is essential for students as a basis to
continue higher education level and as a provision to
apply to daily life or to solve problems in daily live.
The learning done is mostly less attention to students’

early concepts so that students just know the idea
without understanding the meaning because it does not
relate to the early learning and event related to daily
life [4]. The learning will be more meaningful and
effective if the learning activity is not only for getting
knowledge but also using the knowledge gained to
solve problems being studied [5]. The readiness of the
teacher in making lesson plans is also related to the
quality of the learning process carried out. Selection of
the right method, availability of media, assessment
that includes attitudes, knowledge and skills, and
students can work together to create meaningful
learning that is guided by the curriculum used.
Implementation of the 2013 Curriculum directs
teachers to develop student-centered learning.
Student-centered learning will provide a role for
students to carry out their own construction and
knowledge search [6]. Conceptual change model
learning make students better understand the concept
in depth in order to be of benefit to his life. This model
demands teachers more of a role as a director
formation of scientific concepts, so that teachers more
of a role as a facilitator, negotiator and confrontator.
The goal is to guide students towards current scientific
views and link to his cognitive schema. Students
basically already have an initial concept because
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learning does not only start from school but also since
interacting with the environment, so that when
learning at school students already have thoughts or
ideas that are formed as topics. Some of these
ideas or thoughts are in line with scientific concepts
but some of the ideas are also different [7]. One
alternative in solving physics problems is by applying
a conceptual change learning model. The conceptual
change learning model makes students the center of
learners so that they can make learning meaningful.
The conceptual change learning model is used with the
aim that students can develop their thinking or change
their views which are considered not in accordance
with the views of scientists until they are in accordance
with the views of scientists [8]. Students get the
opportunity to express the initial concepts they have
and then be directly involved in real events according
to the concepts being discussed. The conceptual
change learning model is one of the learning models
based on constructivism [9]. Constructivism places
more emphasis on learning situations and views
learning as contextual [10]. Misconceptions are ideas
that arise in students' minds that are personal and
generally the idea is non-existent scientific.
Misconceptions can also be obtained from different
experiences and sources of information that are not
accurate. This is a bad foundation for students in
constructing knowledge [11]. Physics learning
should be focused on replacement efforts
misconceptions experienced students with scientific
concepts. This can be done through confrontational
learning in a way confront the misconceptions
experienced by students with the concept of the
experts at the time do social interaction in class,
because  confrontation and  replacement of
misconceptions inseparable [12]. The conceptual
change model states that students who come to class
will accompanied by misconceptions regarding natural
phenomena and the misconceptions must be expressed
and confronted with explanation or demonstration of
conflicting examples and corrections by providing a
concept that is more general to be accepted and
understood [13].

Piaget said that if constructive theory is used to
build one's knowledge, to form a higher balance of
knowledge, needed, assimilation is which is an
effective problem-solving ability between old theory
and new reality [14]. Knowledge of students who are
constructed it is not impossible that errors occur in
construction, the result of construction is called
preconception [15]. Learning that uses a constructivist
view pays close attention to the initial conception and
the role of students in the learning process so as to
create a student-centered learning atmosphere.
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Teachers are expected to create a learning
atmosphere by seeing students' initial conceptions as
information for further learning and improving it by
convincing students of new concepts of scientists [16].
The use of conceptual change models provides
opportunities for students to exchange ideas through
discussions and presentations. Students find their
views wrong and sometimes contrary to scientific
views. This often results in dissatisfaction with old
views and learners looking for new ways that are
acceptable, reasonable and understandable [17]. The
steps of the conceptual change learning model are
presented in Figure 1.
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Figure 1. The steps of the conceptual change learning
model.

The conceptual change learning model has the
following steps: 1. Review of conceptual and
intellectual  problems; 2.  Confrontation  of
misconceptions related to the problems; 3.
Confrontation of denial with strategies of
demonstrations, analogies or examples; 4.
Confrontation of scientific proof of concepts and
principles; 5. Confrontation of material and contextual
examples; 6. Confrontation of questions attempts to
broaden the understanding as well as its meaningful
application [18] [19]. Conceptual change learning
models make students better able to understand
concepts in depth so that they can be useful for their
lives. This model requires the teacher to be the guide
for the formation of scientific concepts, so that they
can act more as facilitators.

2. METHOD

The research method used was Research and
Development (R&D) with the 4D model developed
consisting of four stages: defining stage, designing
stage, developing stage, and disseminating stage [20]
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Figure 2 4D model

This research developed a learning instructions in
physics based on the conceptual change model. The
product (learning instruction based CCM) will be
validated by expert or validator from physics
education. Each stage of this research consists by some
stages. The defining stage consists of curriculum
analysis, concept analysis, and student analysis. The
designing stage is a stage of designing learning
instruction includes syllabus, lesson plan, worksheet,
learning material. The validation score will be
analyzed by using the form of an equation [21].

SS
SS is validity value of the learning instruction, SS is
the sum of the average score of indicator of the
validity, S, is the sum of sub indicator.

Table 1:  Instrument feasibility criteria (learning
media)
Range Assessment Notes
Criteria
3.26 - 4.00 | Strongly valid Can be used with
no revision
2.51-3.25 | Valid Can be used with
less revision
176 - 2.50 | Invalid Can not be used
because it needs
revision
1.00 - 1.75 | Strongly Cannot be used
Invalid
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To declare that the learning media arranged is valid or
not is by making an interpretation of expert’s
assessment criteria based on Table 1 [22]:

3. RESULT

Based on the R&D procedure, this development
research consisted of the defining stage, designing
stage, and developing stage. As for the results of each
stage were as follows [23][24]:

3.1 Defining Stage (Define)

On the defining stage, an analysis of curriculum,
student, and the concept was done. The field survey
was in the form of analysis of teacher, student, and
curriculum that has been set in SMA Negeri 1 Ngaglik.
The study materials developed were Basic
Competency 3.10, namely "Applying the concepts of
momentum and impulse, as well as the law of
conservation of momentum in everyday life" and 4.10,
namely "Presenting the results of testing the
application of the law of conservation of momentum”.
The product of this research based on conceptual
change model. The analysis result of the learning need
was learning instruction consisting of syllabus, lesson
plan, worksheet, learning material according to
curriculum 2013. The learning instruction could be
used by teachers to do Physics learning according to
the demand of curriculum 2013. The analysis result of
students’ needs was concluded that it was needed
learning that could help students to understand the
material. The learning instruction should have
optimized the learning process toward the conceptual
change model so that students’ thinking skills could
increase and the learning became meaningful.

3.2 Designing Stage (Design)
3.2.1. Syllabus Design

The syllabus header contained subject identity
covers: education units, class, semester, program/
expertise program, subject or lesson theme, and the
number of meetings. Next, the syllabus matrix consists
of basic competence, learning material, character
education values, learning activity, an indicator of
competence achievement, assessment, time allocation,
and learning resources.

3.2.2. Lesson Plan Design

The learning instruction that developed in
this research followed the conceptual change model
syntax among others: a) As an early conception
exploration, teachers presented problems by
demonstrating or showing a simulation related to
the material momentum and impuls; b) Asking
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several questions causing learners to experience the
accommodation process on the demonstration been
done then considering learners’ answer to find out
learners’ preconception about the presented
problem and giving questions to provoke learners’
confidence about the preconception owned; c)
Delivering principal material that would be studied
by showing an animation or mentioning facts
related to the material being discussed; d) Giving
essay questions to find out learners’ critical thinking
skills as an evaluation of sub material using new
accepted concepts; e) conducting a reflection about
the material.

3.2.3. Worksheet Design

Worksheet design was adjusted to curriculum
2013, consisting of components including: worksheet,
answer sheet, and assessment. The next worksheet
format in the worksheet was, among others: the
student’s name, class, subject, learning purpose,
activity steps, then completed with an answer sheet as
well as an assessment sheet. The developed worksheet
had a characteristic according to the conceptual
change model. Figure 3 shows some parts of
worksheet based on the conceptual learning model.

1 Mot bt iy s b g

2 Lk et e o e v e bk

). Dkt dng v Koy e b pear e et
hed dexne s ta praenen.

Figure 3. The illustration of worksheet based on the
conceptual change model

3.2.4. Learning Material Design

Learning material design was adjusted to the
learning model, learning purpose, and students’
thinking level. Figure 4 shows some parts of learning
material based on the conceptual learning model.
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Momentum dan Impuls

- Orientasi Gagasan dan Elisitasi Gagasan

Tlustrasi p yaan dan p
L. Sebuah mobil balap iliki massa 1000 kg, ian mobil balap tersebut melaju di arena
balap dengan kecapatan | 30 km/jam. berapakah momentum mobil balap tersebut?

Tlustrasi pernyataan dan permasalaban Impuls

1. Seorang anak sedang bermain bola billiar, Anak tersebut memukul bola billiar dengan gava
sebesar 20 N dalam selang waktu 0.5 sekon, berapakah impuls yang bekerja pada bola billiar
tersebut?

Thustrasi perny dan p

1. Seorang anak sedang bermain bola biliar. Anak tersebut memiliki 2 bola biliar yaitu bola biliar
A dan bola biliar B. Bola billiar A memiliki massa 300 gr, sedangkan bola billiar B memiliki
massa 400 gr. Kemudian anak tersebut menumbukkan bola billiar sehingga bola billiar A
bergerak mendatar ke kanan dan bola billiar B bergerak mendatar ke kiri sehingga terjadi
tumbukan. Masing-masing bola billiar melaju dengan kecepatan 10m/'s. berapakah nilai
momentum yang dimiliki bola billiar?

. Pada permainan bola kastl, bola bermassa 0.5 kg mula-mula bergerak dengan kecepatan 2 ms-
1. Kemudian bola tersebut dipukul dengan gaya F berlawanan dengan gerak bola, sehingga
kecepatan bola berubah menjadi 6 ms-1. Bila bola bersentuban dengan pemukul selama 0,01
sekon, maka perubahan momentumonya?

Rangkuman konsep dasar

r

1

lenting lenting sebagian, tidak lenting

7 Impuls yang dikerjakan pada suatu benda sama dengan perubahan momentum yang dialami
benda tersebut, yaitu beda antara momentum akhir dengan momentum awalnya.

# Momentum total sistem sesaat sebelum mmbukan sama dengan momentum total sistem sesaat
sesudah umbukan, asalkan tidak ada gava luar vane bekeria pada sistem,

Kounsep ilmiah yang benar sesuai fisika
# Besarnya momentum akan bergantung kepada massa dan kecepatan
dari benda tersebut.
» Secara i dapar dituliskan sebagai p = mv, dengan
hanya bergantung pada jenis padalah monsentum (kg m/'s), m adalah massa benda (kg) dan v adalah
benda kecepatan benda {m's)
Sebuah benda yang melaju Berdasarkan mamus momentom, maka bisa diketabui babwa momentum
dengan kecepatan besar akan | sebanding dengan kecepatan bendanya. Dengan demikian, arah
memiliki momentom semakin | momentum sama dengan arah kecepatannya, selain itw semakin besar
kecil kecepatan suatu benda akan semakin besar momentumnya.
Benda yang memiliki Dinjau energi dari dua aspek, yaitu energi kinetik dan energi potensial.
momenrum juga memiliki # Energi Kinetik
energi mekanik Energi kinetik merupakan energi yang dimiliki oleh suat benda karena
adanya k Ek = V& mvi, Sedangk
hasil kali massa dengan kecepatan. p = mv. Bila suatu benda. tidak
memiliki =0 astinya v 0, Makn, benda tsb
juga tidak memiliki energi kinetiknya.
# Energi Potensial
Energi potensial merupakan energl yang dimiliki oleh suam benda
karena ketinginnnya Ep = mgh. Bila suatu benda tidak memiliki
momentum, p = 0. Maka, benda tsb bisa saja memiliki energi
potensial. Karena, energi potensial tidak bergantung kepada kecepatan.

Massa dan kecepatan yang
dimiliki benda tidak

Kesimpulan : Suatu benda bisa saja memiliki energi (energi potensial)
tetapi tidak memiliki momentum (p = 0)

Figure 4. The illustration of learning material based
on the conceptual change model

The product was developed following the design
explained above. Learning instruction based on the
conceptual change model that had been developed
then validated by experts.

3.3 Expert Validation Results

Expert validation assessment results on the
learning media product are shown in Table 2 as
follows:
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Table 2. Validation results

No Media Average | Criteria

1 Syllabus 3.82 Strongly valid

2 Lesson Plan | 3.76 Strongly valid

3 Worksheet 4 Strongly valid

4 Learning 3.65 Storngly valid
material

Table 2 shows that the average result of learning media
aspect fulfills strongly valid criteria so that it can be
used in the learning process. There was no revision of
learning media draft 111 after field testing, and the next
was obtained physics learning media of the conceptual
change model on the material that was ready to be
disseminated. In the disseminating stage, the
disseminate was done after obtaining a product in the
form of valid physics learning media based on the
conceptual change model to increase students learning
activity. Product dissemination was in the form of
physics learning instruction based on the conceptual
change model conducted on Senior High School
Physics teacher who was teaching Class X MIPA
students of SMAN 1 Ngaglik.

3.4 Learners’ Response

Assessment results of learner’s response to the
product are shown in Table 3 as follows:

Table 3. Learners’ response results on the learning

media

No @ Assessment Average Criteria
Aspect

1 Content and 333 Verry Good
learning purpose

2 Learning material | 3.48 Verry Good
selection

3 Technical 3.7 Verry Good

4 Language used 335 Verry Good

Average 3.46 Verry Good

Based on Table 3, it is known the content and learning
purpose aspect has an average score of 3.33 with verry
good criteria. The learning material selection aspect
has an average score of 3.48 with verry good criteria.
The technical aspect has an average score of 3.71 with
verry good criteria, and the Language aspect used has
an average score of 3.35 with very good criteria. Table
4 is known that the average score of four aspects of
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learners’ response assessment is 3.46, so that it is
included in the “very good” category.

4. CONCLUSION

Physics learning media based on the
conceptual learning model impulse and momentum
material in class X MIPA of SMAN 1 Ngaglik
developed with curriculum 2013 characteristic is
based on the learning component with the conceptual
change model. The assessment done by experts shows
that the learning media developed is declared feasible
to use for learnings. The assessment done by learners
as the respondent also shows the feasibility of learning
media developed with verry good criteria. Thus, it can
be concluded that the development of physics learning
media based on the conceptual change model is
feasible to use in physics learning.
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