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ABSTRACT
Keywords: The aim of this research is to produce a valid and reliable Creative Thinking Ability Test
analysis Instrument that can be used in teaching and learning activities. Teachers are still at the stage of
creative thinking providing questions from student worksheets and have not yet developed instruments to assess
instrument students' creative thinking abilities. The research design uses Borg and Gall's research
reliability development which is reduced to the fifth stage including (1) potential and problems, (2) data
validity collection, (3) product design, (4) design validation, (5) design revision. The data collection

technique used is a validation sheet given to the validator. Data analysis for validity follows
Atiken's V formula, while reliability is assessed using Borich's reliability coefficient formula. The
research results show that the validity of the instrument in terms of content, construction and
language falls into the categories of valid, valid and very valid, respectively. This shows that the
critical thinking ability test instrument is suitable for use. The reliability of the instrument
produces results of 78% which are categorized as reliable. This is the strength of this instrument
so that it can be used to measure creative science thinking abilities at the elementary level. In
line with this, the creative thinking skills test instrument that has been created can be used for
research.

INTRODUCTION

Creative thinking is an imaginative process with original and valuable results
(Robinson, 2021). Apart from that, creative thinking is a cognitive activity in finding
solutions to solve a problem (Adams, 2020). Coughlan believes that creative thinking is
not only useful for enriching and deepening learning experiences, but also for solving
problems in everyday life and making decisions (Coughlan, 2019). Students mastering
divergent thinking skills will make them able to make decisions as a form of convergent
thinking. It is very important to develop creativity from the start because creativity is
very influential in developing aspects of student development. In reality, children's
creativity is not developed early, so students' intelligence abilities and fluency in
thinking do not develop optimally (Dwikoranto et al, 2023). Creativity is a force that
differentiates humans from other creatures and has helped advance human civilization
over the centuries. Through examples of creativity in works of art, technology,
literature, music and architecture, humans can see how important creativity is in
various aspects of life. Creativity in education is very necessary as an effort to hone
students' potential. Basically all students have creativity within themselves. This ability
must be developed so that life becomes more enthusiastic and productive (Torrance,
2019). Students must be trained to have the ability to be more creative.
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To determine the level of creativity, a creativity test instrument is needed. Science
Creative Thinking Ability Test Instrument at Elementary Level is a tool for measuring
student creativity by design (Torrance, 2019). A good instrument must meet the criteria
for validity and reliability. Because it is thought that each student has different
creativity, a Creativity instrument is needed. Errors in measuring creativity will occur
during preparation, without considering the appropriate measurement instruments.

Considering that creativity is very diverse, it is necessary to focus this complexity on the
human dimension as a form of creating trust through five indicators, namely:
originality, flexibility, fluency, elaboration, redefinition (Guilford, 2019). The five
indicators of creativity in the Creative Thinking Ability Instrument will be designed
through the Validation, Construction and Application Criteria process. Creativity is one
measure of learning success.

Creativity involves the production of something new or unusual that has value in life.
Divergent thinking, creativity involves the production of new and unusual ideas, as
well as thinking of unique solutions to solve problems. Creativity has four dimensions,
namely the ability to generate a large number of ideas or solutions to problems
(fluency), the number of different categories of relevant responses (flexibility), the
ability to generate new and original ideas (originality), and provide detailed and
detailed responses. systematic (elaboration) (Dwikoranto et al, 2021; Simonton, 2017)
describes creativity as a creative process, creative person, creative product, and creative
environment. Creativity is an important component for the kind of divergent thinking
required for innovation. Expanding their creative capacity can make students more
adept at forming original ideas, as well as training critical thinking skills (Torrance,
2019; Torrance, 2020).

This research examines how to make standardized creativity measurements according
to procedures. This research is urgently carried out to produce a viable prototype
instrument for measuring student creativity which will be useful in measuring student
creativity to answer the need for creativity and accommodate one of the 21st century
skills that is important to develop (Pramonoadi et al, 2020; Unesco, 2017).

By knowing students' creativity profiles correctly, teachers/lecturers can develop
strategies, methods or learning models that are suitable for training and increasing their
students' creativity as a form of optimizing SDGs quality education. Quality and
lifelong education is in accordance with Ki Hajar Dewantoro's educational philosophy
used by the Indonesian Ministry of Education and Culture in MBKM in he is (Unesco,
2017; Nizam, 2020).

RESEARCH METHOD

The research design to produce the Science Creative Thinking Ability Test Instrument at
Elementary Level uses Borg and Gall development research (R&D) which is reduced to
the fifth stage including (1) potential and problems, (2) data collection, (3) product
design, (4) design validation, (5) design revision. Data collection uses a validity sheet.
On the validation sheet, a score is given between 1 and 5 for each statement regarding
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each aspect (Dwikoranto et al, 2021). The data was analyzed descriptively qualitatively
and quantitatively by calculating the average validity value using the following Aiken's
V measurement (Aiken, 1985; Istiyono, 2020).

V= (28)/ (IN(c-1)])

Where:
N = Number of Experts
S =rlo

r = Number Given by Validators
lo = Lowest Validity Assessment Score
¢ = Highest Validity Number

The results of the creative thinking ability test instrument assessment obtained by
material experts, evaluation experts, and GSD Ministry of Education and Culture
certified science teachers were used to describe the achievements of the research
criteria. There are 5 assessment categories from 3 validators used in this research. Based
on the guidelines set by Aiken's V, the basic standard in this study is 0.80 with a
possible error of 0.04 (Aiken, 1985). To determine the validity criteria for the instrument,
validation testing was carried out by calculating the Aiken's V statistic and then
changing it to a scale of one to five. Table 1 presents five scale feasibility criteria
calculated using Aiken's V.
Table 1 Aiken's V Validity Criteria (Dwikoranto et al, 2020)

No Interval Score Validity Results Criteria Description
Validity

1 420 < P £ 080<V<100 Veryvalid Can be used withoutrevision
5.00

2 340 < P < 060<V=<080 Valid Can be used with
4.20 slight revision

3 180 < P < 020<V<040 LessValid Can be used with
2.60 many revisions

4 100 < P £ 000<V=<020 Invalid Not yet usable and
1.80 requires consultation

Assuming that the calculation results for the creative thinking ability test instrument
have a value of V above the basic value of V, then the test instrument is important and
suitable for use.

The next investigation is, plan dependability checking to determine the consistency of
the test instrument. Borich formula analysis is a reliability analysis used in this research.
The R value is the level of understanding between validators (consistency between
validators) on an instrument. Based on the Borich formula, the following formula is
used to determine reliability (Permana et al, 2023).

R = (1-(A-B)/ (A+B)) x 100%

R = Reliability Coefficient (Percentage of Agreement)

A = Highest Score Given by Validator

B = Lowest Score Given by Validator
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The creative thinking ability test instrument is said to be reliable if the level of
understanding is more than or equal to 75%. According to Borich (Borich, 1994) if the
results are less than 75%, then the clarity and agreement between validators must be
checked.

RESULTS AND DISCUSSION
The Science Creative Thinking Ability Test Instrument at the Basic Level uses science
material: Seeing in view of Light, Seeing as a result of Light, Suitability of the
Environment, Hearing the Effects of Sound. The instrument is planned to focus on this
material to create a quality instrument (Kafii et al, 2023). The question grid functions as
a guide for creating creative thinking test questions and is presented in Table 2.

Table 2. Science Creative Thinking Ability Test Instrument Grid

Guilford's
Chapter Creativity Question Indicator ON LC
Indicators
Seeingasa Fluency Presented with a picture, students 1 C4
result of are able to analyse the properties of
Light, of light based on the picture presented
Seeing in Redefinition, Students are able to describe 2 C4
view of elaboration how rainbows are formed
Light, Flexibility Given a picture, students are able to 3 C5
Hearing relate the role of light with human
due to vision human vision
Sound Redefinition, Presented with a picture, students 4 4
originality can compare the two images of different
kinds of mirrors
Elaboration Presented with a picture, students 5 4

are able to mention the part of the eye
that are visible based on the picture
presented
Presented with a table, students 6 C5
are able to display the function of
each part of the eye that visible
Originality Given a picture, students are able to 15 Cé6
complete the scheme disorders of the
hearing organ

Congruity  Fluency, Presented with a picture, students 1 C4
in elaboration are able to describe the differences
Environ-me between producers, tier 1 consumers
nts tier 2 consumers, tier 3 consumers and
decomposers. and decomposers.
Redefinition = Students are able to make 2 C6

a chart or drawing of the Food chain

Proceeding of International Joint Conference on UNESA Paper D-4



Analysis of the Science Creative Thinking Ability Test Instrument at Elementary Level: Judging from its Validity and Reliability

Elaboration,  Given a picture, students are able to
originality construct an explanation about food
chains in marine ecosystems
Given a picture, students are able to
assemble a food chain on the chart or
food web picture provided
Elaboration  Students analyse the relationships

between living things in an ecosystem in
the form of food web

Flexibility Presented with an event, students are
able to analyse the case of energy
transfer between plants, animals and

humans
Note: QN= Question Number LC= Level Cognitive

3 Ceé
4 Co6
5 C4
15 4

An overview of the Science Creativity Ability Test Instrument at Basic Level based on

this grid, for example:

T. Take a look at the pictures presented below!
a b

B

yellow,

the following picture.

e —— /
d e £ -
g /
V4 = E
a. Try to analyse the properties of light from the pictures that have been presented!
b. Describe the properties of light that you found from the pictures!

2. Rainbow is one of the phenomena that appear after the rain stops. Rainbows have red, orange,
en, blue, indigo and purple colours. Describe the process of rainbow!

3. Have you ever wondered how you can see clearly in the light and not in the dark? Take a look at

\/V
e

What do you think the role of light has to do with human vision?

Figure 1. Form of science creativity ability test

The validity of the substance of the Science Creative Thinking Ability Test Instrument at
the Basic Level can be seen from the results of the validators' assessments. The fairness
of these things is surveyed by validators from the material, construction and language
aspects. The Aiken item index is then calculated by analyzing the assessment results
using the Aiken's V formula (Setiani et al, 2017). A summary of the validation results

can be seen in Table 3 below.

Table 3. Recapitulation of Validation Results and Reliability

Aspect
Question No. Material Construction Language Reliability
\ Note \Y Note \Y Note
Chapter: Seeing as a result of Light Seeing in view of Light, Hearing
due to Sound
1 0.83 Veryvalid 091 Very 091 Very valid 0.78
valid
2 0.75 Valid 0.83 Very 0.83 Very valid 0.79
valid
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3 0.67 Valid 0.67 Valid 0.75 Valid 0.79
4 0.75 Valid 0.75 Valid 0.75 Valid 0.77
5 0.75 Valid 0.67 Valid 0.67 Valid 0.77
6 0.83 Veryvalid 0.83 Very 0.83 Very valid 0.78
valid
7 1.00 Veryvalid 091 Very 091 Very valid 0.79
valid
8 091 Veryvalid 091 Very 0.91 Very valid 0.77
valid
9 0.67 Valid 0.67 Valid 0.67 Valid 0.76
10 091 Veryvalid 091 Very 1.00 Very valid 0.80
valid
11 0.83 Veryvalid 0.83 Very 1.00 Very valid 0.78
valid
12 0.67 Valid 0.67 Valid 0.67 Valid 0.78
13 1.00 Veryvalid 1.00 Very 1.00 Very valid 0.78
valid
14 0.75 Valid 0.75 Valid 0.75 Valid 0.79
15 0.75 Valid 0.75 Valid 0.75 Valid 0.77
Average 0.80 Valid 0.80 Valid 0.83 Very valid 0.78
Chapter: Congruity in Environments
1 0.83 Veryvalid 0.83 Very 0.83 Very valid 0.79
valid
2 0.67 Valid 0.67 Valid 0.67 Valid 0.77
3 0.67 Valid 0.67 Valid 091 Very valid 0.78
4 0.67 Valid 0.75 Valid 0.83 Very valid 0.77
5 1.00 Veryvalid 1.00 Very 1.00 Very valid 0.79
valid
6 091 Veryvalid 091 Very 1.00 Very valid 0.79
valid
7 0.67 Valid 0.67 Valid 0.75 Valid 0.79
8 0.75 Valid 0.75 Valid 0.91 Very valid 0.77
9 0.83 Veryvalid 0.83 Very 091 Very valid 0.77
valid
10 0.67 Valid 0.75 Valid 0.75 Valid 0.78
11 0.67 Valid 0.67 Valid 0.83 Very valid 0.78
12 0.75 Valid 0.75 Valid 0.75 Valid 0.78
13 0.83 Veryvalid 0.83 Very 0.83 Very valid 0.79
valid
14 0.75 Valid 0.83 Very 0.83 Very valid 0.77
valid
15 0.67 Valid 0.75 Valid 0.83 Very valid 0.78
Average 0.76  Valid 0.77 Valid 0.84 Veryvalid 0.78

As can be seen in Table 3, the results of the validation of the creative thinking ability test
instrument for science material calculated using the Aiken's V formula, the averages for
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the material, construction and language aspects respectively show the valid, valid and
very valid categories. The validity of the instrument can be said to be good as shown by
Aiken if Aiken's criteria are more prominent or equal to 0.75 (Aiken, 1985). The Aiken
Price List V is a list of appraisers regarding the fairness of an instrument with markers
that must be estimated using the list. The closer the Aiken value is to 1, the better the
instrument because the more important the marker is (Retnawati, 2016).

Chapter: Seeing as a result of Light Seeing in view of Light, Hearing due to Sound. In
questions number 1, 6, 7, 8, 10, 11, and 13 in the material aspect are included in the very
valid category, while questions number 2, 3, 4, 5, 9, 12, 14, and 15 are included in the
very valid category. included in the valid category. construction aspect, questions
number 1, 2, 6, 7, 8, 10, 11, and 13 are categorized as very valid; 3, 4, 5, 9, 12, 14, and 15
are in the valid category. The linguistic aspects of questions 3, 4, 5, 12, 14, 15 are
included in the valid category and the rest are very valid as shown in Table 3. The
lowest validation results for each aspect with a value of 0.67 are found in questions 9
and 12. In this question, the validator gave suggestions to the researcher for revision,
namely replacing the C2 level questions in numbers 9 and 12 with the cognitive level in
Bloom's Taxonomy to C4-Cé.

Chapter: Congruity in Environments questions number 1, 5, 6, 9, 13 material aspects
are very valid; 2, 3, 4, 7, 8, 10, 11, 12, 14, and 15 are valid categories. Construction
aspects, questions number 1, 5, 6, 9, 13, and 14 are very valid; 2, 3, 4, 7, 8, 10, 11, 12, and
15 are valid categories. Meanwhile, in the linguistic aspect, questions number 7, 10, 12
are in the valid category and the rest are very valid.

Overall, the creative thinking ability test instrument in both chapters shows high
validity of the test instrument because the average Aiken's V validity test results for
material, construction and linguistic aspects, the Aiken's V scale value above 0.80 is
included in the high validity criteria and is suitable for use in testing (Dwikoranto et al,
2021; Akbar, 2013).

The reliability coefficient is calculated based on the results of the validator assessment.
Based on the results of calculations according to formula (Borich, 1994), the reliability
coefficient R of the creative thinking ability test instrument at the Elementary Level is
0.78. This shows that the test instrument is reliable (Pramonoadi et al, 2020). In line with
research led by (Setiani et al, 2017; Utama et al, 2022) shows that the validity of the
creative thinking ability instrument from the reliability test is in the high classification
(Syaifudin, 2021). This shows that the critical thinking ability test instrument is suitable
for use. In line with this, the creative thinking skills test questions that have been
prepared can be used for research (Pramonoadi et al, 2020; Siregar, 2020).

CONCLUSION

The validation results of the Science Creative Thinking Ability Test Instrument at Basic
Level on the topics Seeing as a result of Light, seeing in view of Light, hearing due to
Sound and the topic of Environmental Suitability in the material, development and
language sections were closed to be valid and solid with a few change. Validator
assessments generally provide a decent picture of the nature of the instrument. The
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Creative Thinking Ability Test Instrument is also reliable. This is the strength of this
instrument so that it can be used to measure science creative thinking abilities at the
elementary level, especially in these two chapters.

ACKNOWLEDGEMENTS

Thank you to Unesa through the Community Service Institute (LPPM) in 2025 for the
research funding provided to the research team from the physics education study
program.

REFERENCES

A. Coughlan, DCU. (2019). Student Learning Resources.

A. Syaifudin, Reliabilitas dan validitas (Ed. 4th). (2021).Yogyakarta: Pustaka Pelajar,

Aiken, LR (1985). Three coefficients for analyzing the reliability and validity of ratings.
Educational and Psychological Measurement, 131-142.

Akbar, S. (2013). Instrumen Perangkat Pembelajaran. Bandung: PT Remaja Rosdakarya.

Astuti, Waluya, S. B., & Asikin, M. (2020). Instrumen Kemampuan Berfikir Kreatif
Matematika untuk Siswa Kelas IV Sekolah Dasar. Musamus Journal of Primary
Education, 3(1), 27-34. doi: 10.35724 / musjpe.v3il.3117

Borich, GD (1994). Observation Skills for Effective Teaching. New York: Macmillan.

D. K. Simonton. (2017). Serendipity and Creativity in the Arts and Sciences: A
Combinatorial Analysis. Creat. Res. J; 2017, 19: 329-344

Dwikoranto, B Jatmiko, E Hariyono, N A Lestari, B K Prahani, and Suyidno. (2021).
MobLen Model for Enhancing Scientific Creativity of Physics Students: An
Alternative in the Covid-19 Pandemic. Journal of Physics: Conference Series; 2021,
1805: 012006.

Dwikoranto, Dawana, 1. R., & Setiani, R. (2023). Validity of Teaching Modules with
Problem-Based Learning (PBL) Model Assisted by E-Book to Improve
Problem-Solving Skills on Renewable Energy Material and Implementation of
Independent Learning Curriculum. Journal of Physics: Conference Series, 2623(1),
12015. https://doi.org/10.1088 /1742-6596 /2623 /1/012015

Dwikoranto, Munasir, Setiani, R., Suyitno, Surasmi, W. A., Tresnaningsih, S., &
Pramonoadi. (2020). Effectiveness of Project Based Laboratory Learning to Increase
Student’s Science Process Skills and Creativity. Seminar Nasional Fisika IOP Conf.
Series: Journal of Physics: Conf. Series 1491 (pp. 1-12). Surabaya: Universitas Negeri
Surabaya. doi:10.1088/1742-6596/1491/1/ 012006

Dwikoranto, Rahyu Setiani, Madlazim, Erman. (2021). Validity of Project Based
Laboratory Learning: An Innovative Physics Laboratory Learning to Prepare
Sciences Process Skills and Creativity of Physics Teacher Candidate. Proceedings of
the International Conference on Science and Technology (ICST 2018). Atlantis Highlights
in Engineering (AHE), Volume 1, sp912-ep917, SN 2589-4943

E. P. Torrance, (2019). Forms A and B - Figural Tests, Forms A.

E. P. Torrance. (2019). Creativity: What research says to the teacher. New Jersey: Personnel
Press.

Proceeding of International Joint Conference on UNESA Paper ID-8


https://doi.org/10.1088/1742-6596/2623/1/012015

Analysis of the Science Creative Thinking Ability Test Instrument at Elementary Level: Judging from its Validity and Reliability

E. P. Torrance. (2020). Norm-Technical Manual Torrance Test of Creative Thinking,
Verbal test, form A and B. Figural test, form A and B. Lexing-ton: Personal Press
Inc.

Istiyono, E. (2020). Pengembangan Instrumen Penilaian dan Analisis Hasil Belajar Fisika.
Yogyakarta: UNY Press.

J. P. Guilford. (2019). Development of Torrance test creativity thinking (TTCT)
instrument in science learning. Creat. Amer. Psy; 2019. 5: 444-454

K. Adams. (2020).The Sources of Innovation on Creativity. A Paper Commsioned by The
National Center on Education And The Economy For New Commission on the
Skills Of The American Workforce. National Center on Education and The Economy;
2020.

K. Robinson. (2021). Out of our Minds: Learning to be creative: Oxford, Capstone.

Kafii M S, Dwikoranto, Rahyu Setiani. (2023). Analisis Validitas Instrumen Tes
Keterampilan Berfikir Kritis Siswa pada Materi Gelombang Berjalan dan
Gelombang Stasioner. Inovasi Pendidikan Fisika IPF. 12(3), 111 - 118

Nizam. (2020). Panduan Merdeka Belajar Kampus Merdeka. Jakarta: Direktorat Jenderal
Pendidikan Tinggi Kemendikbud RI.

Objectives. Paris: UNESCO. 2017.

Permana, K. A., Gading, 1. K, & Agustina, I. A. (2023). Model Project Based
LearningUntuk Meningkatkan Kemampuan Berfikir Kreatif.

Pramonoadi, Sri Tresnaningsih, A Faqih, R Setiani, Dwikoranto. (2020). The Validity of
Concep Attainment With Multi Representation as an Alternative Learning Model
to Improve Students' Mastery of Concepts and Scientific Consistency. Studies in
Learning and Teaching (SiLeT). 1 (2), 122-132. https://doi.org/10.46627 /silet

Rahyu Setiani, Gaguk Resbianton, Aldila Wanda. (2017). The Validity of
ARICESA-Based Learning Materials in Basic Science Concept for Student of
Primary School Teacher Education Department. Proceedings of the 1st Annual
International Conference on Mathematics, Science, and Education (ICOMSE 2017).
Advances in  Social Science, Education and Humanities Research. doi:
10.2991 /icomse-17.2018.12

Retnawati, H. (2016). Proving content validity of self-regulated learning scale (The
comparison of Aiken index and expanded Gregory index). Research and Evaluation
in Education, 2(2), 155-164. doi: http://dx.doi.org/10.21831/reid.v2i2.11029

Siregar, H. (2020). Kreativitas Siswa dalam Mata Pelajaran IPA. Journal Evaluation in
Education (JEE), 1(1), 21-26. doi: 10.37251/jee.v1i1.27

Unesco. (2017). Education for Sustainable Development Goals: Learning

Utama, A. A., Astawan, I. G., & Adi, I. N. (2022). Pengembangan Instrumen Penilaian
Keterampilan Berfikir Kritis Dan Berfikir Kreatif Berbasis Google Form. Jurnal
Ilmiah Pendidikan Citra Bakti, 9(2), 250-261. doi:
https:/ /doi.org/10.38048 /jipcb.v9i2

Proceeding of International Joint Conference on UNESA Paper ID-9


https://doi.org/10.46627/silet
http://dx.doi.org/10.21831/reid.v2i2.11029
https://doi.org/10.38048/jipcb.v9i2

