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ABSTRACT

Creative thinking skills is one of important skills in 21* century, especially for the

teacher in chemistry major, creative thinking skills involved four indicators are originality,

fluency, flexibility, and elaboration. This research conducted by online questionnaire from 190

chemistry education students from second semester until eight, the question is about basic

chemistry consists of 14 themes. The highest score happen in first theme in first indicator, and

the lowest score happen in 11 theme in fourth indicator. The conclusion is the students are in

creative category, even though are lowest in elaboration indicator in whole basic chemistry and

highest in originality indicator. Basic chemistry knowledge, they mastered in atom and periodic

system of elements and low knowledge about physical properties of the solution
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INTRODUCTION

Chemistry education students are role
models for their students when they become
teachers, of course, a role model is required
to have skills when delivering learning,
including creative thinking skills. Creative
thinking skills will be needed both when
teaching and moreover when preparing
learning preparations or in curriculum [1],
[2], so students who are taught will receive
learning with enthusiasm and understand

the concepts that are the objectives of
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learning [3-4], even though chemistry is
considered difficult by many students,
because teachers who teach creative in
deliver lessons. So that creativity of human
resources as a determinant of the nation's

competitive power [5].

Creative thinking skill built from the
creative process, it is problem-solving
activity in cognitive abilites such as
analysis, and

implementation [2], [4], [6], [7] so that to

generation, evaluation,

know creative thinking skills someone, it is
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can be know how he solve the problem
using his analysis, generation, evaluation,
and implementation. Creative thinking skills
have indicators involving fluency, flexibility,

elaboration, and originality [8-10].

Creative thinking skills have several
characteristics that are defined as follows 1)
originality  interpreted as  someone's
unigueness when giving an idea in solving a
problem, such as predicting the future about
a device, thinking about what can be done
from the use of a tool, or how it can be done
in calculating something, 2) fluency is the
ability to create many new ideas, 3) flexibility
is one's ability to adapt creative ideas to
various problems that must be resolved, 4)
elaboration is communicating creative ideas
to others. If the idea is considered
complicated, then someone who has the
ability to think creatively must be able to
decipher it into simple things that can be
explained [11]. People who have creative
thinking ability believed that they were more
open to take risks with their ideas and
encourage them to step out from their
comfort zone, and increase their self-
confidence in their own creative abilities [12]
to be innovative and competitive also for
learning can integrate a new knowledge

[10].

This research is aimed to analyze
how creative thinking skills from chemistry
education students about basic chemistry,
as information how our education in next
period to be and consideration for the
lecturers in education university to teach

their student.

RESEARCH METHOD

“Ekspansi Riset Kimia Dan Pendidikan Kimia Untuk

This research used qualitative
method with descriptive design [13]. The
research conducted by online questionnaire
with 56 questions to 190 students of
chemistry education, 56 question consist of
14 basic chemistry content , each content
consist of four creative thinking skills
indicators, involve

originality, fluency,

flexibility, and elaboration. The basic
chemistry contents consist of Atomic and

periodic table of elements, Chemistry bond,

molecule geometry, Intermolecular,
Hydrocarbons, Hydrocarbon derivatives,
Benzene derivatives, Biomolecule,

Stoichiometry, Thermochemistry, Physical
properties of the solution, Equilibrium, Acid

base, and Electrochemistry.

RESULT AND DISCUSSION

The data was collected from 190
respondents, every respondent has different
answer according his creativity to give the
answer. The question is essay, so that the
respondents can answer freely as he

thinking creatively.

1. Creative Thinking Skills from
Chemistry Students within Basic

Chemistry Content.

Creative thinking skills should have by
the teacher, especially to transfer the
knowledge to the students, this is also need
by chemistry teacher, even though learning
chemistry is regarded as difficult subject
matter. therefor the researcher here try to
collect the information from several
chemistry pre-service about their creative
thinking skills, it is involved four indicators
originality,

fluency, flexibility, and
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elaboration. The research conducted
through basic chemistry content, because
consider that the youngest chemistry

education student in this semester is

second semester, where they have gotten
basic chemistry in the class, then this
research questions can be answered by

whole chemistry education students.

Table 1. Percent score of creative thinking skills from chemistry students within basic chemistry

content

Percent Score of Creative Thinking Skills

Content of Basic Chemistry

Originality Fluency Flexibility Elaboration

,:lt:nr?é%gnd periodic table of 99 91 66 66
Chemistry bond 86 70 59 48
molecule geometry 91 57 45 38
Intermolecular 95 75 60 64
Hydrocarbons 72 63 41 27
Hydrocarbon derivatives 83 72 64 53
Benzene derivatives 78 64 53 51
Biomolecule 68 27 64 53
Stoichiometry 82 53 61 45
Thermochemistry 78 53 44 34
Physical properties of the

solution 12 7 7 4
Equilibrium 65 59 46 25
Acid base 89 79 66 40
Electrochemistry 69 48 22 22

Table 1 shows how respondents score
from every creative thinking skills indicator
in every basic chemistry content, it is can
be concluded, which is the highest score
and the lowest score in every indicator and
chemistry content. The highest score got
from originality indicator from atom and
periodic system of elements (99%), and the
lowest one is elaboration indicator from

physical properties of the solution (4%).

Originality here is the question about
to tell one of the example in every basic
chemistry content such as one of element
and one of hydrocarbon compounds, there
for its became easier question for the
respondents. The next question is to

measure fluency indicator, here respondents

Picture 1 draws the graphic that most of
respondents got higher score in the first
creative thinking skills indicator is originality
(76%), it is mean the respondents were in
category creative (61%-80%) [8], [14].
Furthermore, they got low and lower to the
next indicator, and the lowest is elaboration,
it is mean for the other indicators the
respondents quite creative (41%-60%) [8],
[14].

should to tell five example from the matter
they tell in first question in every basic
chemistry content, then the score got lower
than before, it is can be concluded that most
of respondents got difficult in this creative
thinking skills indicator. Flexibility indicator is

given the question about to give examples

- “Ekspansi Riset Kimia Dan Pendidikan Kimia Untuk
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from the first question (originality) and
connect it to the real world, then the score
got lower from earlier question, and it is
happen in whole basic chemistry content in

this research. In the last, the lowest score

76

% Score

Originality

B Flexibility

happen in the last indicator is elaboration,
where the question is about to tell examples
solution in real world that can be done by
the matter which told in first question

(originality).

Fluency

M Elaboration

50

Originality Fluency

Flexi

ibility Elaboration

Creative Thinking Skills

Picture 1. Percent Score of Creative Thinking Skills

2. Basic Chemistry Contents from

Chemistry Students
Several basic chemistry contents
were evaluated in this research, to know
how students have learned it in the class,
even though with creative thinking skills as
the tools by essay question. Student's
answer showed (Picture 2) that most of
them can answer clearly in the atom and
considerable importance in several
applications [15], as well as equilibrium
chemistry concept, which has a lot of
context in real world, it also basic concept in
chemistry because related to other concept

such as the solubility and acid-base [16].

“Ekspansi Riset Kimia Dan Pendidikan Kimia Untuk

periodic system of elements, also in the
intermolecular the score is higher than the
others with score 73%. the next concept we
can conclude that just half of the students
can answer the questions, can be seen from
the score just between 51% until 68%.

Some contents felt difficult such as
equilibrium where the score got under fifty
percent (49%) and electrochemistry (40%).
Electrochemistry felt difficult because it is

consists of comprised concepts and has

The lowest score got from theme of
physical properties of solution. We can
explain that student understand concept of
atom and periodic system of elements, it is
because many brilliant strategy have applied

to teach and learn it, such as by games and
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puzzles [17-18]. Vice versa the students did
not understand clearly in concept physical
properties of solution, even though this
theme look like easy because not involve
difficult concept, but concept of solutions
involved just about memorization and
mathematical calculations without attention

to the sub-microscopic aspects [19].

From picture 2 we can see how large
the range between score of the atom and
periodic system of elements (81%) and the
physical properties of solution (7%), so that
it is can be attention for the lecturers to
improve learning strategy in teaching basic
chemistry especially in content physical

properties of solution.
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Picture 2. Percent score of basic chemistry content
CONCLUSION chemistry content also felt difficult for the

Creative thinking skills is needed to
be mastered by chemistry pre-service,
because it is one of 21* century skills which
need to be applied. This research can be
best information for chemistry education
lecturers that overall respondents in level
quite creative and some of them creative,
but the lecturers also to pay more attention
in teaching creativity skills their students,
especially for the last indicator is
elaboration, it is difficult enough for students

to apply it in chemistry content. Basic

=t

students especially in the equilibrium,
electrochemistry, and physical properties of
solution.

ACKNOWLEDGE

We say thank you to our institutions
UIN Walisongo Semarang and UHAMKA.
We also say thanks to every body who has
supported during doing this research,
especially to our friends Feri Andi Syuhada,

M.Pd and Buchori Muslim, M.Pd.

“Ekspansi Riset Kimia Dan Pendidikan Kimia Untuk
Pembangunan Berkelanjutan”



196 S. Mulyanti,dkk Analyzing Creative Thinking

REFERENCES

(1]

2]

[3]

[4]

[6]

[7]

[8]

[9]

[10]

J. Piirto, 2011, Creativity for 21st.
Ashland University, Ohio, USA.

Newton, D. P., “Moods, emotions
and creative thinking: A framework
for teaching,” Think. Ski. Creat.,
vol. 8, no. 1, pp. 34-44, 2013, doi:
10.1016/j.tsc.2012.05.006.

Black, C., Freeman, C., and
Stumpo, G., “Conceptual model
and strategies for creative thinking
in apparel design,” Int. J. Fash.
Des. Technol. Educ., vol. 8, no. 2,
pp. 131-138, 2015, doi:
10.1080/17543266.2015.1018958.

Hadar, L.L. and Tirosh, M.,
“Creative thinking in mathematics
curriculum: An analytic framework,”
Think. Ski. Creat., vol. 33, no.
100585, 2019, doi:
10.1016/j.tsc.2019.100585.

Moma, L., “‘Pengembangan
Instrumen Kemampuan Berpikir
Kreatif Matematis Untuk Siswa
SMP,” J. Mat. dan Pendidik. Mat.,
vol. 4, no. 1, pp. 27-41, 2015.

Chang, Y.S, Lin, H.C., Chien, Y.H.,
and Yen, W.H., “Effects of creative
components and creative behavior
on design creativity,” Think. SkKi.
Creat., vol. 29, no. May 2018, pp.
23-31, 2018, doi:
10.1016/j.tsc.2018.05.007.

Birgili, B., “Creative and Critical
Thinking Skills in Problem-based
Learning Environments,” J. Gift.
Educ. Creat., vol. 2, no. 2, pp. 71-
71, 2015, doi:
10.18200/jgedc.2015214253.

Primaningsih, D. and Murtafiah, W,
“‘Enhancing  Creative  Thinking
Ability of Students in Probability
Topics Through React Learning,” J.
IIm. Pendidik. Mat., vol. 8, no. 1,
pp. 54-60, 2019.

Redhana, I.W. and Sya’ban, S.,
“Pengembangan tes keterampilan
berpikir kreatif,” Semin. Nas. Ris.
Inov. Il, pp. 18-25, 2014.

Gu, X., Dijksterhuis, A., and Ritter,
S.M., “Fostering children’s creative

“Ekspansi Riset Kimia Dan Pendidikan Kimia Untuk
Pembangunan Berkelanjutan”

(11]

[12]

(13]

(14]

[15]

[16]

(17]

(18]

thinking skills with the 5-1 training
program,” Think. Ski. Creat., vol.
32, no. March, pp. 92-101, 2019,
doi: 10.1016/j.tsc.2019.05.002.

Piaw, C.Y., 2004,’Creative and
Critical Thinking Styles” Serdang:
Universiti Putra Malaysia Press.

Perry, A., and Karpova, E.,
“Efficacy of teaching creative
thinking skills: A comparison of
multiple creativity assessments,”
Think. Ski. Creat., vol. 24, no. June,
pp. 118-126, 2017, doi:
10.1016/j.tsc.2017.02.017.

J. W. Creswell, JW. 2012,
“Educational research: Planning,
conducting, and evaluating
quantitative and gualitative
research” New York: Pearson, vol.
4,

Febrianti, Y., Djahir, Y., and
Fatimah, S., “Analisis Kemampuan
Berpikir  Kreatif Peserta Didik
dengan Memanfaatkan Lingkungan
pada Mata Pelajaran Ekonomi di
SMA Negeri 6 Palembang,” J.
Profit, vol. 3, no. 1, pp. 121-127,
2016.

Wiyarsi, A., Prodjosantoso, A.K.,
and Nugraheni, A.R.E., “Students’
chemical literacy level: A case on
electrochemistry topic,” J. Phys.
Conf. Ser., vol. 1440, no. 1, 2020,

doi: 10.1088/1742-
6596/1440/1/012019.
Eny, H.A. and Wiyarsi, A,

“Students’ Chemical Literacy on
Context-Based Learning: A Case of
Equilibrium Topic,” J. Phys. Conf.
Ser., vol. 1397, no. 1, 2019, doi:
10.1088/1742-
6596/1397/1/012035.

Yayon, M., Rap, S., Adler, V.,
Haimovich, 1., Levy, H., and
Blonder, R., “Do-It-Yourself:
Creating and Implementing a
Periodic Table of the Elements
Chemical Escape Room,” J. Chem.
Educ., vol. 97, no. 1, pp. 132-136,
2019, doi:
10.1021/acs.jchemed.9b00660.

Stojanovska, M., “Celebrating the
International Year of Periodic Table

=t



PROSIDING SEMINAR NASIONAL KIMIA DAN PENDIDIKAN KIMIA Xl (SN-KPK XiI).Hal 191-197

[19]

=t

with chemistry educational games
and puzzles,” Chem. Teach. Int.,
pp. 1-9, 2020, doi: 10.1515/cti-
2019-0012.

Imaduddin, M. and Haryani, S.,
“The Transition of Pre-service
Chemistry  Teachers’ Concept
Mastery about Solutions in Multiple
Representations-Based Learning,”
Form. J. llm. Pendidik. MIPA, vol.
9, no. 3, pp. 203-218, 2019, doi:
10.30998/formatif.v9i3.3248.

“Ekspansi Riset Kimia Dan Pendidikan Kimia Untuk
Pembangunan Berkelanjutan”

197



