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The 7th International Conference on Mathematics, Science and Education 2020 (ICMSE2020) is the
international conference organized by Faculty of Mathematics and Natural Sciences Universitas
Negeri Semarang (Indonesia) under the theme of Accelerating Innovative Research from Laboratory
to Industry. This conference aims to discuss the innovation of the laboratory research as well as to

downstream those innovative products.

Since the world has faced the global Covid-19 pandemic, it would be too risky to hold international
conference through direct plenary meeting. Therefore, the conference that was originally conducted
in Semarang, Indonesia, on 6 October 2020 but then it was converted into virtual conference to
protect participants from Corona Virus transmission. In addition, travel restrictions also prevented
participants from attending the conference onsite, then the virtual conference setting was decided as

the best option to keep the conference ran on schedule.

The keynote and invited speakers from five countries consisting of Asst. Prof. Dr. Chalongrat
Daengngam (Thailand), Assoc. Prof. Stephane Bressan (Singapore), Asst. Prof. Aditya P. Adiredja,
Ph.D (USA), Assoc. Prof. Ch.M Dr. Roswanira Abdul Wahab (Malaysia), and Prof. Dr. Ir. Amin
Retnoningsih, M.Si (Indonesia) delivered their talk through video conference, and the technology
support to deliver the conference was "Zoom Video Conferencing" software. All keynote speakers

shared the material from their countries as well as the participants, )
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There were three sessions which involved opening, invited speaker presentation and authors' parallel
presentation. Opening session consisting of keynote speech and opening remark lasted 20 minutes,
followed by each invited speaker presentation for 20 minutes and each author presentation took 10
minutes. The breakout rooms were provided to facilitate authors in presenting their research result.
Every parallel session was guided by one moderator to lead the discussion. Participants still could
involve themselves in the intellectual discussion in invited speakers and parallel sessions although
the conference was conducted virtually as they could write the question through chat box or directly

deliver their question.

Finally, the committees via review stage selected the papers-presented in this forum to be published
in Journal of Physics: Conference Series (Institute of Physics Publisher) indexed in some databases,
including the Conference citation index, Scopus, Chemical Abstracts Service, and Astrophysics
Data System. We hope that this program will expand the mutual understanding and respect in
stimulating research in Mathematics, Science, and Education; share research interest and
information, and create a form of collaboration and build a trust relationship. We are delighted to be
able to show the world what recent developments in the field of Mathematics, Natural Science, and

Science Education through this fruitful program.

As conclusion, we would like to acknowledge to all of supporting teams, especially the organizing
committee members and reviewers, for their great contribution in conference organization. We hope
that this program will further encourage research publication in Mathematics, Natural Science, and
Science Education and build trust relationship. We feel honoured and privileged to serve the best
recent developments in the field of Mathematics, Natural Science, and Science Education to you

through this exciting program.
Chairperson
Prof. Dr. Dyah Rini Indriyanti, M.P.

List of Committees, Images are available in this pdf.
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Publishing.

* Type of peer review: Single-blind/Double-blind/Triple-blind/Open/Other (please describe)
* Conference submission management system: www.icmseunnes.com

* Number of submissions received: 513

* Number of submissions sent for review: 393

* Number of submissions accepted: 327

* Acceptance Rate (Number of Submissions Accepted/Number of Submissions Received X

100): 327/513 x 100 = 63.74

* Average number of reviews per paper: 3-4 reviews per paper
* Total number of reviewers involved: 43

* Any additional info on review process:

The review process of abstract was done before conference day to inform to the authors to present
their works in the conference and submit their full manuscript. Having been full manuscripts
submitted, they were reviewed by our reviewers. The review process of full manuscript has been
done for six months, since October 10, 2020 until March 31, 2021. The manuscript must comply

these requirements to be proceeded to publication stage,

1) The topic of manuscript should be relevant to conference scopes,
2) The manuscript must be written in appropriate English,

3) The manuscript must be written using IOP template,

4) The manuscript should cite totally at least 15 references with at least 80% are international

journal articles. It is suggested the references are published at the last sevent years,
5) Citation style is numbering with the first cited the first appears,

6) The section sequence generally is: Introduction, Methods, Result and Discussion, Conclusion,

Acknowledgement (optional), References. There is no section number for the two last sections,

7) The references must be cited predominantly in Introduction dan Results and Discussion sections.

There is no citation in Abstract nor in Conclusion.
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Abstract. This research is a qualitative descriptive research by using 4D development consisting
of the Define, Design, Develop, and Disseminate stages. The research was carried out to develop
a spatial visual-oriented geometric test to measure elementary students' creative thinking skills.
The creative thinking level of each student has different categories based on the fluency,
flexibility, and novelty. The subjects of this research consisted of 5 students from 30 fifth grade
students from elementary school which were selected based on the van Hiele’s level ability
category of each student. Operationally, the steps of this research included the preliminary step
of research, data collection, and data analysis. The data of this research was obtained by using
tests, observation, and interview. The data of the students was obtained by conducting a learning
outcome test. The results has showed that 5 students who met the category of students’ creative
thinking had a variation on the percentage of the creative thinking level by using a spatial test,
namely 40%, 20%, 20%, 20%, 20%, which were respectively categorized as very creative (level
4), creative (level 3), quite creative (level 2), less creative (level 1). There were 2 of 5 students
who were at the same level, namely as very creative (level 4) but had differences in answering.

1. Introduction

Mathematics is closely related to daily life. Unconsciously, every activity in daily life indirectly requires
mathematics. Mathematics is learned from an early age without age restrictions, such as can be learned
in the school. Students find difficulty in learning mathematics because they only rely on memorizing
existing formulas without understanding mathematical concepts well. The purpose of learning
mathematics in school is to help students to be able to solve their problems including the ability to
understand problems, design a mathematical model, solve problems, and interpret the solutions obtained
[1].

Geometri learning has effect students’s understanding to explain solid geometri oriented visual
spatial [2]. Geometry is includes training materials for visual, logical, systematic thinking as well as the
animating process of critical thinking, creativity, and innovative abilities development.

According to Pratiwi [3], Indonesia ranked 65 out of 69 countries participating in PISA. The results
of the TIMSS assessment showed that more than 95% of Indonesian students are only able to reach the
intermediate level. Level 0 (Visualization) is the basic level in the van Hiele stage, which is a
requirement to be able to master the higher level well. The development of the spatial-visual test will
also affect students' creative thinking abilities, because students are expected to be enthusiastic with this
question test so that there will be mathematical geometry concept of students which will be measured
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by the concepts of students' creative thinking abilities, namely flexibility, fluency, and novelty. Creative
thinking ability is a thought process that creates a new idea broadly and diversely [4].

Creative thinking is an organized process of reasoning, while creative thinking is exploring possible
problems. Creativity is a person's ability to find several alternative answers to a problem, which is
emphasized on the usefulness and the diversity of answers. The process of individual creative thinking
is a process of transformation between an individual and his environment [5]. The analysis of students’
creative thinking level includes different levels based on fluency which refers to the ability of students
to produce diverse and correct answers, flexibility which refers to the ability of various ways to solve
problems, and novelty which refers to the ability to answer problems with different answers from the
previous.

Spatial ability can be interpreted as the ability to understand, manipulate, rearrange, and mentally
interpret visual relationships [6]. Spatial reasoning abilities involve visualizing and manipulating two
dimensions or three dimensions of shapes or patterns. Students with spatial abilities can recognize,
manage, and create three images, shapes, and spaces dimensions [7]. Build a space in mathematics that
has a volume of content, and has 3 constituent components in the form of sides, edges, and vertices.
Geometry is discussing the field area, which is a combination of a simple closed curve with its inner
area, as well as the space objects. The space area is a combination of a simple closed surface and its
interior [8].

Spatial-visual intelligence is very helpful for students in studying geometry which always applys the
abstract concept of geometric objects [9]. The level of education at school greatly affects the passing
rates of elementary school students’ geometric thinking based on van Hiele [10]. Therefore, in this
research, the researchers wanted to examine the results of the application of the spatial test on students
'visual abilities to increase the level of students' creative abilities based on the van Hiele theory. The
level of students' thinking ability affects the number of skills and spatial ability [11].

The development of spatial skills and how to measure them will be the focus of learning mathematics
learning. One of the measures the spatial ability according to the van Hiele test. Creative thinking is a
very important especially for solid geometry learning [12]. In finishing the assignments on these
instruments, students will use abstraction and visual abilities which are strongly influenced by students'
creative thinking. The indicators that must be fulfilled by students to be regarded as creative, including
fluency, flexibility, and novelty which refers to the student's ability in producing various and correct
answers. The individual creative thinking process is a process of transformation between an individual
and his environment. Accordingly, the researcher wanted to develop a geometry test using spatial test
ability. This reasearch aimed to describe the process of developing a spatial visual-based geometry test
package to measure students' creative thinking ability.

2. Research Methods

This research is a descriptive study using a qualitative approach. Researchers used 4D development is
Define, Design, Develop, and Disseminate [ 13]. The product developed in this study was a spatial-visual
test that was used to measure the level of elementary school students’ creative thinking. Operationally,
the steps of this qualitative research consisted of the preliminary step of study, data collection, and data
analysis. The data obtained by using documentation and interviews. The research was conducted on 5
students. Furthermore, product development is processed with the 4-D stage [14] The following is a
diagram of the 4-D development model in Figure 1.

The preliminary step of the research was carried out by using several preparations, including
determining the research subject and research locations, preparing research instruments, and applying
the spatial test. The researchers determined the location according to the data needed in which the school
had students’ data which fulfilled the requirement of this research namely consisted of 5 subjects.
Furthermore, the researchers prepared a spatial test that was used, according to the content, material,
and previously validated formats. Furthermore, the research instrument consisted of spatial questions
which had been validated by three validators.
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Figure 1. Diagram of the 4-D development model

Data collection was carried out in two meetings in which the activity of doing the spatial visual test
was in the first meeting and the activity of completing the test with open-ended questions with geometry
material was at the second meeting. After students took the learning outcome test, the researchers make
observations and classify the student's test results. Furthermore, the researchers interviewed with
selected students according to their creative thinking levels. If the data obtained contradicted the theory,
the researchers had to retrieve the data again with the same stages as the initial steps taken in the
research. Data analysis was carried out after the data was obtained from the data collection process, then
the data was processed and observed according to the classification of students' creative thinking levels
based on fluency, flexibility, and novelty. While the indicators of students' creative thinking ability in
solving the spatial test are as follows.

Table 1. The indicator of creative thinking (modified from Siswono)

Indicators The Ability Criteria

Fluency Students can solve problems with various (more than one) correct
answers to the problems

Flexibility Students can solve problems in a variety of different ways

Novelty Students can make a new solution that had never been done by other
individuals

The criteria of each level can be seen in Table 2 [12]
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Table 2 The classification of creative thinking ability levels

TKBK Level Description

Level 4 (Very Creative) Students can demonstrate their fluency, flexibility, and novelty or their
novelty and flexibility in solving or posing problems

Level 3 (Creative) Students can show their fluency and novelty or their novelty and
fluency in solving or posing problems

Level 2 (Quite Students can show their flexibility in solving and posing problems

Creative)

Level 1 (Less Creative)  Students can show their fluency in solving and posing problems

Level 0 (Not Creative)  Students are not able to show three indicators of creative thinking
aspects

Table 3. The guideline of creative thinking ability levels

Scores Levels
80 < NP £100 Level 4 (Very Creative)
60 < NP <80 Level 3 (Creative)
40 < NP <60 Level 2 (Quite Creative)
20 < NP £40 Level 1 (Less Creative)
0<NP <20 Level 0 (Not Creative)

Note: NP = Percentage Value

3. Result and Discussion

The research was started by determining the research instrument, namely using document studies where
the researchers identified a theory that examines the students’ spatial-visual levels. The research was
conducted by observing schools that met the requirements to obtain the data needed by researchers. The
school chosen was an elementary school that met the student data required according to the research
criteria.

The development process in this research was carried out through several stages, namely data
collection was carried out after the instrument was designed and validated by experts. The experts
referred to are those who were experts in their fields and could provide input, suggestions from other
experts. In the material and format aspects of the test, the questions obtained 92% validity, which was a
very high category of interpretation and had fulfilled the validity. The response and observation
questionnaires showed a percentage of 92% indicating that the test that had been developed was
categorized as very good, so the question test was practical. The question test that had been developed
and students’ learning outcomes produced 94% class completeness, so the test could be considered as
effective in measuring the level of students' creative thinking abilities.

The data collection of this research was started by the presentation of instructions for working on a
spatial visualization test package to 5 students from the fifth-grade of an elementary school.
Furthermore, each student as the research subject was given the spatial test package to be done
systematically. The students' answers were emphasized on other alternative answers along with the
reasons for each problem in the spatial test package. The creative thinking process that occured in
students in the mathematical process produced creative mathematical ideas as a mathematical model in
the geometry material. The mathematical model was the first step to solve mathematical problems with
the aim of finding mathematical solutions and other alternative answers that were suitable with the
instruction. Creative thinking is a thinking ability that allows students to apply their imagination and
remain flexible in creating new ideas, alternatives, or possibilities and seeing new relationships between
existing definitions that might be needed in solving problems and challenges [15]. In accordance with
the concept of creativity, the answers or solutions which were given by students varied. In the second
meeting, the students were asked to complete an achievement test consisting of six questions, then the
researcher identified and classified the test results.
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Figure 2. The example of a spatial-visual test

Based on the results of the test and interview data analysis, there were subjects related to creative
thinking problems, the following test and interview results were obtained according to van Hiele's
thinking level.

The 4™ student, with the 2™ van Hiele level (informal deduction)
Researcher: "What do you think about that? Was it difficult or easy?"
Student: "I think it was easy, but I got a few difficulties to understand how if the shape was rotated, and image and
manipulate the shape of the space"
Researcher: "Had you put your imagination into pictures?"
Student: “Yes, but I could mention some pictures that fit my imagination.

rs . P . D — e
1 [ Cantah bentuk 3 dimens yang berasal dan bentuk 3 dimerss|

Figure 3. Student’s answer

The data that had been collected showed that from 5 students at the creative thinking level that can
be identified, 2 students were categorized as level 4, which was very creative, 1 student was categorized
as level 3, which was creative, 1 student was categorized as level 2, which was quite creative, and 1
student was declared as level 1, which was less creative. The percentage of the 5 students' level of
creative thinking consisted of 40% as level 4 (very creative), 20% as level 3 (creative), 20% as level 2
(quite creative), and 20% as level 1 (less creative). These results indicated that students who thought
creatively in learning by using a spatial-visual-oriented mathematics test tended to have creativity in
answering the given test questions. The grouping was in accordance with the flow of student completion,
not from the scores obtained by students from answering questions with the correct value. Wijaya, said
that the higher van Hiele’s level can be achieved by the student, the more characteristic of visual spatial
intelligence the student meet [9]. There were 2 students of 5 students who got a score of 100 and 3
students who got a score fewer than 100, but all of the students who answered correctly had differences
in the process of solving the problems given.
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The Result of The Student's Creative Thinking jumlah siswa

H [evel 4 (very creative) Mlevel 3 (creative) level 2 (quite creative)

mlevel 1 (less creative) Mlevel 0 (not creative)

Figure 4. The result of the student’s creative thinking

Both students at the 2" van Hiele level (informal deduction) with the 4" level category, which was
very creative, could show fluency in which they were able to produce various and correct answers,
flexibility in which they were able to solve and explain problems in various ways; and novelty in which
students answered the problems with a different answer with the previous. There were 2 students who
had the same 1* van Hiele level (analysis) but had differences in the creative thinking skill levels, namely
level 3 and level 2. At level 3, which was creative, it could be described that these students were able to
solve problems in fluency and novelty by themselves. They were only able to solve problems correctly
with their understanding so they are new, but do not show flexibility in solving problems. Students who
were categorized at level 2 were quite creative. They showed that there were differences in answering
the provided questions and solved them correctly so that it could be seen that there was fulfilled fluency
and flexibility. A student answered systematically by explaining each step of the solution, but the results
obtained were not quite right. There was 1 student who had 0 van Hiele level (visual) with 1% level
category which meant less creative, it could be described that students were able to show fluency in
solving or posing problems but there was no visible flexibility which was unable to solve problems in
various ways and novelty namely being unable to make a new solution that has never been done by other
students.

Based on the study about on students' creative thinking skills in geometrical spaces, it can be
concluded that students had different creative skills according to their levels [12]. In a further research
on spatial visualization skills, the van Hiele level at each level of spatial thinking was different [9] It
was related to my research on the development of a test package for measuring students creative thinking
ability, which showed that higher the student's van Hiele level, the higher the level of his creative
thinking, based on the test package of spatial skills.

4. Conclusion

The test was developed by fulfilling the valid, practical, and effective criteria after it had been tried
out, therefore the test could be used to measure the students’ creative thinking ability. The test
development with spatial-visual oriented used to measure the students’ creative thinking level showed
that 2 students had the 2™ van Hiele level ability (informal deduction) on the 4™ level (very creative), 1
student who had 1* van Hiele level ability (analysis) with the 3™ level (creative), 1 student who had 1%
van Hiele level ability (analysis) was on the level 2 (quite creative), 1 student who had 0 van Hiele level
was on the 1 level (less creative). These results showed that students tended to think on the 3™ level
which was creative, students could show fluency in solving the problems correctly and novelty in solving
the problems by using their ways.The given test had not fully influenced students' creative thinking. The
main factor in students' thinking was the level of students' knowledge. If the students didn’t want to read
or pay attention, it would be difficult to think creatively. The test used was good because students could
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think creatively in solving math problems. In further research, it is suggested to use easier material for
students to understand in interpreting problems related to one's visualization.
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