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INSTRUMEN PENILAIAN KETERAMPILAN BERPIKIR
KREATIF PADA PEMBELAJARAN FISIKA BERBASIS PROYEK

ABSTRAK

Kata Kunci: Untuk mengidetifikasi keterampilan berpikir kreatif siswa, harus
menggunakan instrumen penilaian yang tepat. Penelitian ini
bertujuan untuk menghasilkan produk instrumen penilaian
keterampilan berpikir kreatif siswa yang valid. Dari beberapa
penelitian yang relevan memfokuskan penelitiannya pada
pengembangan instrumen penilaian keterampilan menggunakan
pendekatan model 4-D dan problem solving, sedangkan penelitian
ini menggunakan pendekatan pembejaran berbasis proyek. Hasil
penilaian dari ketiga validator yang mencakupi aspek kontruksi,
substansi, dan bahasa, mengungkapkan bahwa skor rata-rata hasil
validasi aspek konstruksi adalah 83% yang termasuk kriteria sangat
valid. Skor rata-rata hasil validasi pada aspek substansi adalah 86%
yang termasuk kriteria sangat valid sedangkan untuk aspek
bahasa/budaya adalah 85% yang termasuk kriteria sangat valid.
Insturmen penilaian keterampilan berpikir kreatif memenuhi syarat
dengan kualitas sangat layak dan sangat baik untuk diuji coba
disekolah untuk membantu para guru-guru untuk menilai
keterampilan berpikir kratif siswa.

Instrumen penilaian
Keterampilan berpikir kreatif
Pembelajaran fisika berbasis
proyek
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1. INTRODUCTION

Assessment is an important and inseparable part of learning. One indicator of
anroving the quality of education can be seen through the studentglearning assessment
score. Of course, this requires a good and unusual scoring system:*A good assessment
system will be able to provide an overview of the quality of learning so that it can help
teachers plan a learning strategy. For students themselves, a good assessment system will
be able to provide motivation to constantly improve their abilities [1]. Assessment must be
carried out continuously and thoroughly. As stated in Permendikbud number 104 of 2014
concerning the assessment of learning outcomes, assessment of student learning outcomes
includes competence in spiritual attitudes and social attitudes, knowledge competencies,
and skills competencies which are carried out in a planned and systematic, during and after
the learning process. [2].

In a learning, assessment is one of the most important stages [3]. Assessment needs
to be done to find out how the results of a learning process are [4]. Educational assessment
is the process of collecting and processing information to measure the achievement of
student learning outcomes which includes dimensions of knowledge, attitudes, and skills
[5]. In addition, a skills assessment is an assessment related to the skill competency of
students in following the learning process, through performance assessments using practice
tests, projects, and portfolios [6]. Things that need to be considered when conducting an
assessment are: The instrument must be directed to measure the achievement of
competence, the instrument must use the criteria reference, which is based on what students
can do after going through several processes of learning, and not determine a student’s
position towards the group, the planned system is an ongoing system, the results of the
assessment are analyzed to determine the follow-up, and the assessment system must be
adapted to the learning experience [7].

Low creative thinking skills make students have difficulty in solving problems [8].
Creative thinking skills are thinking skills to generate new ideas, useful ideas, and
alternative ideas that can be used to solve problems [9][10]. Creative thinking skill is not
rare talents that only certain people have, but it is a skill that can be trained and developed
[11]. Another opinion explained that creative thinking skill is a skill to think about many
possibilities, use a variety of ways, use different points of view, think of something new,
and guide us in producing and choosing alternatives [12]. Besides, creative is thinking and
doing something to produce new ways or results from something that is already owned
[13]. On this basis, developing creative thinking skills in students is not impossible yet it
is very rational [9]. In order to create students’ creative thinking abilities, innovation in
learning is needed that allows students to work together with classmates as well as develop
theirq;eative skills.

novative learning that is relevant to the involvement and active role of students in
developing creative skills is a student-centegag learning model, including project-based
learning. Project-based learning is a learning*fhodel that uses problems as a first step in
gathering and integrating new knowledge based on experiences in real activities. Project-
based learning can provide students with a deeper understanding in terms of theoretical
and practical analysis so that students are trained to be able to find concepts that are studied
in a holistic, meaningful, authentic, and active manner as desired in the 2013 curriculum.
Therefore, it is necessary to develop an instrument for assessing creative thinking skills
based on a project, so that the instrument used is suitable for measuring creative thinking
skills [14].
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Based on the results of observations made at MAN 1 Metro on 3 physics teachers in
March 2019, it was found that 70% of teachers did not conduct assessments objectively to
measure student cognitive. This happens because the teacher has not made a
comprehensive cognitive assessment when students do practicum activities. Teachers
prefer to use written tests, while measuring students’ creative thinking skills during
practicum has never been done. Therefore, physics subject teachers must conduct
assessments objectively to measure all aspects so that the assessment is not subjective.

Teachers who conduct subjective assessments are teachers who have not maximized
the assessment system for all aspects of student competence. In terms of assessment, it was
found that 20% of teachers had used performance assessments to assess student learning
outcomes. However, from the results of observations that have been made, the assessment
instrument is only to measure cognitive aspects in general and there are no instruments
used to measure aspects of students’ creative thinking skills..

From the results of the observations that have been described above, there are several
gaps where no solutions were found to overcome these problems, especially those related
to the objectivity and appropriateness of students’ creative thinking skills instruments. It
seems that no physics teacher has ever made an instrument in accordance with the 2013
curriculum to assess students’ creative thinking skills. This is because the physics teachers
of MAN 1 Metro City find it difficult to make instruments for students ‘creative thinking
skills that are in accordance with the 2013 curriculum. The results of the student
questionnaire analysis at MAN 1 Metro show that 100% of class XII students agree that
an instrument for assessing students’ creative thinking skills is developed. In addition,
100% of students also agree that the teacher applies the instrument to assess students’
creative thinking skills in the learning process in the classroom.

To identify students’ creative thinking skills, appropriate instruments must be used.
Therefore, what the teacher must do jgcompile and implement appropriate assessment
instruments during physics learning.“With active learning in class, students will be
involved in activities that can train psychomotor aspects. So that students can have the
ability to think creatively, teachers must make it a habit to practice this ability by using the
right strategies in the learning process, one of which is student-centered learning. A
project-based learning model is considered capable of unleashing the creative potential of
studeats in the learning process.

roject-based learning is an ideal learning model to meet 21st-century educational
goals because it involves the 4C principles of critical thinking, communication,
collaboration, and creativity (critical thinking, communication, collaboration, and
creativity). The results of research on project-based learning indicate that such learning
provides students with an advantage in factual learning compared to learning in more
traditional classrooms [15]. Project-based learning is tremendous for improving students’
creative thinking skills [16]. Project-based learning is a learning approach that involves
students in solving problems and providing meaningful assignments for students,
encouraging students to work independently in building learning, and in the end, producing
real work [17]. The advantages of project-based learning are: increasing students’ learning
motivation, fostering excitement in students because learning in projects is more fun than
other curriculum components, increasing problem-solving skills, increasing collaboration
skills, making students aware of the importance of group work in projects that require
students to develop and practice communication skills, improve resource management
skills, provide learners with experience learning and practice in organizing projects, and
train students to be able to manage tin@;allocations and other tools such as equipment to
complete assignments [18]. In addition,the project-based learning model has a significant
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effect on creative thinking skills and student learning outcomes. This result is then
supported by the n-Gain result which shows the moderate category. In addition, the
increase in scores on the affective and psychomotor aspects of students was in the very
good category [19].

The development of instruments is very important to measure certain competencies
or abilities for activities that have been carried out in learning activities [20]. Assessment
is the process of collecting various data that can provide an overview of the learning
development of students [21]. Another opinion suggests that assessment is the process of
concluding and interpreting facts and making basic professional judgments to make
policies based on a set of information [22]. In addition, assessment is part of learning
activities carried out to determine the achievement of student competencies which include
knowledge, skills, and attitudes [23].

Many researches related to instrument development have been carried out, including
Describing the appropriateness of student performance assessment instruments in polar
and non-polar compound practicums in terms of construction validity, content, and
language. This research is development research that refers to the 4-D mqgel (four-D
Models) [24]. Research to analyze instruments in schools, develop instrumentSTo measure
higher order thinking skills, and test the effectiveness and practicality of the instruments.
The instrument was declared valid, reliable, and practical and had a positive effect on
cognitive learning outcomes [25]. An instrument designed for the assessment of student
performance in a PBL classroom tutorial setting, when used wisely with the provided
criteria guidelines, is feasible, and sufficiently reliable [26]. So far, there has been no
research that discusses creative thinking skills assessment instruments in project-based
physics learning.

Based on several problem findings and some previous research results, the researcher
developed an instrument for creative thinking skills in project-based physics learning. This
research is important in order to create an instrument to measure creative thinking skills in
problem-based physics lessons, which is valid for use based on expert judgment.

Q. METHOD

The research method used is research and development (Research and
Development). The development in question is the making of instruments for creative
thinking skills at the senior high school level. It is hoped that the resulting instrument can
be used as an assessment of*Creative thinking skills and can objectively assess learning
outcomesﬁough the application of project-based learning.

This¥esearch and development design is based on thgsadaptation of the development
model steps from Borg and Gall. The steps are: (1) Finding*the potential and problems; (2)
data collection; (3) product design; (4) design validation; (5) design revision; (6) product
testing; (7) product revision; (8) trial use [27]. The development steps taken in this study
are described in Figure 1
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Figure 1. The Development Steps

The sampling technique was purposiv@ampling, the schools were selected based on
the researcher’s consideration of the quality of thaaschool, they were schools that had
accreditation ranging from the highest to the lowest™ he instrument used in this study was
a needs analysis questionnaire, a construction suitability test questionnaire, substance, and
language as well as a questionnaire to test the validity.

3. ESULTS AND DISCUSSION

ased on the results of the research and development, the following are the details
of the research results related to the development of an instrument for assessing students’
creative thinking skills in project-based physics learning.

3.1 Finding the Potential and Problems

Based on the results of preliminary research conducted at MAN 1 Metro on 3 physics
subject teachers in March 2019, it was found that 70% of teachers did not conduct
assessments objectively to measure student cognitive. This happens because the teacher
has not made a comprehensive cognitive assessment when students do practicum activities.
Teachers prefer to use written tests. The results of the student questionnaire analysis at
MAN 1 Metro showed that 100% of class XII students agreed to the development of
students’ creative thinking skills instrurgants. In addition, 100% of students agree that the
teacher applies the instrument to assess*students’ creative thinking skills in the learning
process in the classroom.

3.2 Data Collection

The data obtained in this study are data from preliminary research through interviews
and questionnaires, and data from the validation of instrument products by experts in the
form of questionnaires. Preliminary research data through interviews and filling out a
questionnaire by three physics teachers and data from student questionnaire analysis.
Instrument product validation data through a questionnaire was carried out by two expert
lecturers and one senior teacher.
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3.3 Product Design
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Figure 2. Cover
The instrument design contains core competencies, basic competencies, and
indicators of creative thinking skills and PjBL steps. As shown in Figure 3.

2. Kisi-kisi Instrumen Penilaian Keterampilan Berpikir Kreafif pada Materi Induksi Elelcro Magnetik dengan Tugas Proyek “Membuat
Pembangkit Listrik Tenaga Angin Sederhana” Berbasis ProjectBased Leaiming
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Figure 3. Instrument Design
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The instrument rubric contains the answers according to the indicators of creative
thinking skills along with the scoring guidelines. It can be seen in Figure 4.

3. Rubnk Instrumen Perlaian Keteranpilan Berpikir Kreatif padaMaten Induks Elektro Magnetik dengan Tugas Proyek
“Membuat Pembanglat Listrik Tenaga Angin Sedethana™ Berbasis Project Based Learning

RUBRIK INSTRUMEN PENILAIAN KETERAMPIL AN BERPIKIR KREATIF
(adaptasi dan modifikas dari KPM, 2010 dan Ling Pik Kuong, Shanifah Nor Puteh, dan Hanah Toran (2012))

Keterngan: 4 (Sangat Baik)
3 (Baik)
2 (Culup Baik)
1 (Tidak Baik)

Indikator Pernyataan Skor ||
Keterampilan
Berpikir Kreatif
1 Keterampilan Siswa tidk peks dalam mengidentifikasi perbedaan yang nyata 1

berpikir sensitif | dalam proses pembuata pembangkit listrik tenagz angim sederhanz
(Sensitivity) Siswa cukup peka terhadzp perbedaan yang nyata, tetapt tidak
dapatmengmdentifikasi perbedaan yang ada delam proses
b hangkit listrik tenaoz anoin sederhana

=

lémvapa‘h'a;uenginclemiﬁ]ia.ii petbadam yang ada tetapi tidek 3
deteil dalam proses pembuatan pembanghit listrik tenaga angin
sedethana
Stwapeka tethadap perbedaan yang ada secara komprehensif dan 4
detail dalam proses pembuatan pembangkit listrik tenagz angin

—/ ledm: ' — \

[ 2 |
Crea_tlvg thinking Answer guide Score
indicator

Figure 4. Assessment Rubric

The teacher used the assessment sheet to record the scores@f students’ creative
thinking skills in the learning process. It is shown in Figure 5.

4. Bentuk Instnmen Pemlaian Keterampilan Berpikar Kreatif pada Maten Induksi Elektro Magnetk dengan Tugas Proyek “Membuat
Pembangkit Listrik Tenaga Angin Sederhana”™ Berbasis ProjeciBased Learning

Lembar Penilaian Keterampilan Berpikir Kreatif
Nama/Kelompok ...
..... Kompetend Dasar:

4 A Melakukan percobaantentanginduksi elektromagnetik berkut presentasihasilnya
Tanggal Pelaksanam Tugas Proyek: | dalamkelidupansehan-han

...... Tijuan Pernbelzjaran:

1. Siswa dapat mendesain pembangkit listrik tenaga angin sedethana denganmengamakan
Judul Tugas bahan-hahan bekas yang mudah didapat |
Proyek: . 1. Siswa dapat merumuskan prosedur perancangan berdasarkan alat dan bahan yang

.......................................................... digunakan pada saat proses pembelajaran dengan baik dan benar
...... 3. Siswa dapatmembuat pembanglat istrik tenaga angin sedethana denganmenggunakan
bahan-bahan bekas yang mudah didapat

: : Skor
No Dlﬁl};a;toﬁet;::ﬁgﬂan Aspek Pengamatan 4 3 2 1
P (S8angatbaik) | (Baikk) | (CukupBaik)| (Tidak Baik)
1. | Berpikr Sensitif 1. Siswapeka tethadap
(Sensitivity) perbedaan yang ada secara
’ komprehensif dan detail
dalam proses pembuatm
pembangkit listik tenaga
L angm sederhanz
1
v
Creative thinking W
indicator \

Scoring guideline

Observation aspect

Figure 5. Assessment Sheets
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3.4 Instrument Product Validation Results

Before being tested on students, the instrument was validated by substance and
design experts to determine the feasibility of the product development in this study. From
the results of the expert’s assessm then the calculation of the validity level of the
instrument is carried out as described®n Table 1.

Table 1. Expert Validation Test Results
Validation Score

- Aspect Validator 1 Validator 2 Validator 3 Average Criteria
1 Construction 83% 86% 81% 83% Very Valid
2 Substance 80% 86% 91% 86% Very Valid
3 language/culture 92% 92% 75% 86% Very Valid

The validation test questionnaire contains 9 points of construction aspects. The total
average score of the three validators regarding the construction aspects of the instrument
is 83% which means very valid. The validation test questionnaire contains 11 points of
aspects regarding the substance. The total average score of the three validators regarding
the substance aspect of the instrument is 86% which means it is very valid. The validation
test questionnaire contains 3 points of language/culture aspects. The total average score of
the three validators regarding the language/culture aspects of this instrument is 86% which
means very valid. The diagram of the results of the instrument feasibility test with the
aspects of construction, substance, and language/culture can be seen in Figure 6.

100% 92% 92% 91%
83% 80% 86% 86% 81%

80% 75%
60%
40%
20%

0%

Validator 1 Validator 2 Validator 3

Figure 6. Graph of Expert Validation Results

The assessment instrument developed has been validated in termgf construction,
substance, and language by three validators. The total average score of the validators
regarding the fulfillment of the construction aspects of the developed instrument is 83%,
so the eligibility of the instrument is very valid, this is in line with the claim of Wusqo et
al, that the validity of the design of the assessment product by experts is judged from
several wrong aspects. the only thing is the construction aspect [28]. The requirements for
a good instrument are valid in content aspect and constructively valid [29]. Accordingly,
it follows that it may be concluded that the instrument could be passed on to be produced
with minor improvements to the statement items section. The researcher improved the
scale used in the scoring guidelines and the final assessment guide, rubrics, writing system,
and shape format as suggested. Overall, the assessment tool for creative thinking skills is
feasible in terngg of construction.

The total*average score of the three validators regarding the substance aspect of the
instrument is 86% which means very valid. The instrument is said to be suitable for use, it
can be seen in terms of content, construction, and language. The validity of a statement
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n also be seen from the suitability between the statement and the indicator [30]. This
QOWS that the instrument of creative thinking skills is feasible in terms of the substance of
the instrument and can be continued to be produced with minor improvements.

The total average score of the three validators regarding the fulfillment of language
aspects is 86% which means very valid. This means that the assessment tool for creative
thinking skills as a result of the development is feasible in terms of language. This is based
on the reason that this assessment tool has met the criteria for language aspects, such as
communicative statement language, and is in accordance with the respondent’s education
level, the statement used standard Indonesian, and the language used is easy to understand.
The three validators did not provide specific suggestions for improvement regarding
language/culture aspects.

The result of the percentage score mean instrument eligibility is 85% which means

Qery valid. The assessment is based on the reason that the instrument has met the feasibility
in terms of constructjgg, substance, and language / culture. This reason is in line with the
provisions containe the Copy of the Attachment to Regulation of the Ministry of
Education and Culture No. 66 of 2013 concerning Educational Assessment Standards,
which states that the assessment instrument must meet the requirements of the substance
that represents competence, construction that meets technical requirements in accordance
with the form of the instrument used, and uses good and correct and communicative
language according to the level of development of students. [30].

4.  CONCLUSION

Based on the results of research ano%e results of the assessment by the three
validators which include aspects of construction, substance, and language. The average
score of the validation results for the construction aspect is 83% with very valid criteria.
The average score of the validation results on the substance aspect is 86% with very valid
criteria, while for the language/culture aspect is 85% also with very valid criteria. It can be
concluded that the instrument of creative thinking skills has met the requirements with
very decent quality and very good for use in school learning to help teachers to assess
students’ creative thinking skills. Based on this research, the following are suggested:
conducting trials in several schools to obtain maximum validity and reliability results,
developing other skills assessment instruments, and continuing development to the
desimination stage.
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