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Abstract.

It is important to develop the creative thinking ability of elementary school students so
they can tackle the challenges of today’s world. This skill can be enhanced through
learning activities at school, particularly in subjects like mathematics. This study aimed
to create motion graphics video teaching materials based on the CPA approach to
help improve students’ creative thinking abilities. The 4-D model was used to develop
these materials, which involves defining, designing, developing, and disseminating
the materials. The experts used teaching materials assessment sheets and test items
to evaluate the effectiveness of the materials. The results showed that mathematics
teaching materials using motion graphics video teaching based on the CPA approach
were successful in improving students’ creative thinking skills. These teaching materials
can be used in elementary mathematics education and for further research purposes.

CPA approach, mathematical creative thinking ability, motion graphics
video.

The ability to think creatively is one of the 21st century’s most-needed skills. Mastery
of creative thinking skills can help students solve mathematical problems and daily
life problems [1, 2]. Nevertheless, students’ mathematical creative thinking skills in
elementary schools are still low [3, 4]. The factors causing the low mathematical creative
thinking ability include inappropriate learning approaches during the teaching and
learning process.

The teacher’s teaching methods tend to be monotonous and overly impose their
way of thinking. As a result, students are passive, only imitating what the teacher

does without understanding its meaning [5]. Therefore, it is necessary to have learning
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activities that encourage students to improve their mathematical creative thinking skills.
Efforts to improve the learning process are selecting appropriate and innovative learning

approaches that align with the needs in mathematics learning.

One alternative to overcome students’ low mathematical creative thinking skills in
mathematics learning is using the Concrete Pictorial Abstract (CPA) approach. The
Concrete Pictorial Abstract (CPA) approach consists of three stages of learning, including
(1) physical manipulation of concrete objects, (2) pictorial representation of concrete
manipulation, and (3) solving problems using abstract notation [6—8]. This approach is
considered following the cognitive development of students who are still at the concrete

operational stage.

Previous research results concluded that the CPA approach improved multiple math-
ematical abilities, including the Mathematical Creative Thinking Ability [8, 9]. Earlier in
2020, the Corona Virus Disease (Covid-19) pandemic is sweeping the world, including
Indonesia. This pandemic resulted in how learning occurs, where learning activities that
were previously carried out offline are now being carried out online. For this reason,
the preparation of interactive multimedia-aided teaching materials can be used as an
option in the online application of the CPA approach to learning mathematics in primary
schools. One alternative learning media includes the use of interactive multimedia in
the form of motion graphics video. The use of this interactive multimedia aims to assist
students in distance learning. The presentation of media in the form of a collection
of animated images attracts students’ attention in increasing learning motivation that
is carried out online. Motion Graphic Video can also train children’s creativity in the
learning process [10].

Based on the background described, this study aims to develop mathematics teach-
ing materials using motion graphic video based on the CPA approach to improve

elementary school students’ mathematical creative thinking ability.

This research focuses on developing mathematics teaching materials in motion graphics
video based on the CPA approach as a medium to improve mathematical creative think-
ing ability for elementary school students. This research use research and development
(R&D) method. The samples in this study were 44 students of second grade in two differ-
ent public elementary schools in Purwakarta. The sampling technique was carried out
using the purposive sampling technique. In developing mathematics teaching materials,

the research procedure used is the 4-D model developed by Thiagarajan et al. [11].
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The 4-D development model includes four stages. The first stage is Define to deter-
mine the teaching materials made based on preliminary analysis, student characteristic
analysis, material structure analysis and mathematics assignments, and indicator anal-
ysis of creative thinking abilities. The second stage is Design, which is designing the
learning device. The third stage is Develop, to develop teaching materials following
the design that has been created in the second stage. An expert judgment is also
carried out at this stage to make improvements and refinements before testing teaching
materials. The last stage, namely Disseminate, is sharing whole number math material

using motion graphic video.

34. Result

The results of this study will be reviewed through 4 stages in development research.

The stages of the research are described as follows.

3.2. Result of The Design Stage

At the define stage, focus group discussions are carried out to define mathematics
teaching materials that will be developed based on indicators of mathematical cre-
ative thinking abilities. This stage generated analysis that includes: 1) characteristics
of elementary school students in Purwakarta regency; 2) mathematics curriculum in
elementary schools; and 3) characteristics of teaching materials that are in line with the
indicators of mathematical creative thinking abilities. First, through observing students
and interviews with students, teachers, and parents, the characteristics of the students
are identified. It is known that during the implementation of online learning during the
Covid-19 pandemic, elementary school students in Purwakarta prefer to watch YouTube
videos and play games using Android instead of reading subject matter in textbooks. As
[12] research states, based on observations, students who have smartphones are only
used to playing social media and playing games. Not many students are looking for
references to learn material outside of the material provided by the teacher. Moreover,
students are rarely asked to answer questions containing indicators of mathematical
creative thinking abilities during the lesson.

Second, curriculum analysis in mathematics subjects shows that all mathematics

topics in elementary schools can train students’ mathematical creative thinking skills,
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i.e., whole number counting operations in lower elementary. Third, regarding the indi-
cators of mathematical creative thinking skills, the teaching materials must contain real
problems in everyday life, containing questions that will enhance students’ mathematical
creative thinking skills and provide meaningful learning activities and problem exercises.
As by research [13] which states that questions that are linked to everyday life aim to

improve problem-solving skills and provide meaningful learning for students.

3.3. Result of the Design Stage

The second stage is design. This stage is the design stage of the 4-D development
procedure [14]. At the design stage, discussions were held to design the content of the
lesson and its delivery. These teaching materials and content delivery are designed
to utilize Video Motion Graphic based on the CPA approach. The topic’s content is
reflected in the lesson plan, Motion Graphic Video, and student worksheets. Figure 2
presents a scene in motion graphic video, while Figure ?? presents a part of students’

worksheets. to see the complete version of the lesson plan, motion graphic video, and

students’ worksheet, please visit YouTube Channel: CPA Approach edu.

CTh

1kg/2 buah
Rp. 5.000

1kg/5 buah
Rp. 8000

1 kg5 buah
Rp. 12.000

1kg/6 buah
Rp. 8.000

Figure 1: A scene in motion graphic video.

3.4. Result of the Develop Stage

At the develop stage, consultation and improvement of teaching materials are carried
out with experts. The initial product design is validated before testing [15]. Data on

validation of teaching materials in whole number operations for lower elementary
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Figure 2: Sample of students’ worksheets..

students (grade 2) are generated at this stage. The following are the results of teaching
materials validation by the experts.

Based on the expert’s validation above, the quality of the teaching materials devel-
oped meets the standards for use by improving some parts as suggested. This finding
follows Arikunto’s assertion [16] that expert validation is achieved when the instrument
is appropriately built based on current theories and provisions. Material, language, and
writing questions are all part of the evaluation. Thus, creative thinking questions about
the whole number are given to the second grade of elementary school students. In
presenting student work results, the researcher will only discuss one of the students’

work and analyze it. The following figures show the students’ results in doing the

DOI 10.18502/kss.v9i8.15613 Page 544



B KnE Social Sciences ICMScE

LEMOAR PERNYATAAN JUDGEMENT
INSTRUMENT PENELITIAN

Setzlsh meneliti lebih lnjet mengerai iminemesd 1os yang Jigueakan bimbingan skripsi

Mam = Adsyulh Herlina Amum

MM M

Junssan i 51 POSD

Jugul : Peagarah Pendeloaran Concrene Piciorial Absiract (CTA) Borbantuan

Mishirmedis Istersilf Dulam Pembelajann Daring Terdadep Penimghatas
K.emampuan Berpikir Kreatif Magematis Sivwa Sekolah Dasar

Denges ini,
Mama 1 Prof, Turmudi, M. Ed., M 5., PhDy,
HIF ¢ IGSIONLE 19E700 | 008

Menyateian Lk
kepikul,

(] B digunakan
digunaian
I
i .
Selanjuinys incinament ind dinyatakan valid dan realibel digunaion uauk mengukur
wariahsl| penslitian

i dam penglajian. maks Jdiberikan saran-saran schipaa

Blisa digunakan dengan perbaikan | '_'| Tidak bisa

Parwakaris, 16 Fekbauan 20M
Expert, i

Ketersngan [ ber tanl ceklis e 39

Figure 3: Results of expert validation of mathematics teaching materials to facilitate
mathematical creative thinking ability.

mathematical creative thinking ability test questions before and after learning using
Motion Graphic teaching materials based on the CPA approach.

There are several findings that the researchers note regarding the student’s work
above. First, students try to write down the solution to the creative thinking problem.
Second, students use their knowledge to solve the problems given. Third, students
give various answers according to the indicators of creative thinking to solve these
problems. Fourth, the students’ ability to solve creative thinking problems was much

better after students learned using teaching materials in motion graphic video based on
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Figure 4: Student’s work in doing the mathematical creative thinking ability test questions
before and after learning using motion graphic teaching materials based on the CPA approach.

the CPA approach. This finding aligns with research by [17], which states that students
who study using CPA learning are better than students who study using conventional
learning in creative thinking skills. The results of the average post-test score of the
students’ creative thinking ability in this study were also enhanced as compared to the

average pre-test score. Figure 5 illustrates a comparison between the mean score of
pre-test and post-test.
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Figure 5: Mean score of mathematical creative thinking ability pre-test and post-test.

The pre-test and post-test results show that using Motion Graphic Video teaching

materials based on the CPA approach can improve elementary school students’ math-
ematical creative thinking skills.
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Motion Graphic Video based on the CPA approach about counting operations for lower

elementary is then revised based on expert’s suggestions and then distributed to

students and the broader community in varied ways. First, it is shared through WhatsApp

Group and Google Classroom. Second, the files are uploaded on Google Drive, and

the link is shared with students via WhatsApp group. Third, it is published on the CPA

Approach edu YouTube channel. In addition, the link to download students’ worksheets

is available in the description box of the video. This fact aligns with studies performed by

[18] disseminating the completed product and socializing it to instructors and students so

that they are easy to operate and the messages in the product are easy to comprehend.
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3.6. Discussion

Teaching materials can support the learning process to train elementary school stu-
dents’ mathematical creative thinking skills. One of the findings of this study is that
teaching materials using Motion Graphic Video based on the CPA approach can stimu-
late students to hone their mathematical creative thinking ability. By presenting open-
ended questions such as “Provide a variety of possible answers according to each
student’s study habits, students are asked to count the number of study hours at
school and home in one week”. From these questions, students will produce various
answers to each item of the question. This finding is in line with the prerequisite for the
ability to think creatively, which states that the ability to think creatively is the ability to
produce many possible solutions or various ways of solving problems. With different
and unique answers, students will think in more detail and complex to improve their
mathematical creative thinking skills [19, 20]. This study also indicates that students
who learned using motion graphics teaching materials based on the CPA approach
have enhanced their creative thinking skills. These results are consistent with several
previous studies, one of which is research conducted by [21, 22] which states that the
enhance in learning outcomes of elementary school students who learn through the CPA
approach is better than students who learn with conventional approaches. Furthermore,
research conducted by [8] shows that students have enhanced their mathematical
creative thinking skills by using education game teaching materials assisted by android.
These two studies reinforce the research results obtained in this study. Thus, motion
graphics teaching materials based on the CPA approach can be used as an alternative
option that teachers can use to improve the creative thinking skills of elementary school

students.

The conclusion obtained in this study is that the teaching materials for the mathematics
subject on whole number operations for second grade elementary can be said to have
facilitated students’ creative thinking abilities. This conclusion is obtained based on
research results showing that the developed teaching materials based on the validator’s
assessment are proper. The creative thinking test results also showed the improvement
of students’ creative thinking skills after learning with teaching materials in the form of
motion graphic videos based on the CPA approach. The development of this teaching

material needs to be followed up by conducting trials with more samples to produce
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higher-quality teaching materials. For this reason, researchers suggest further research

on the same learning theme and broader trial subjects.

The author would like to thank LPPM Universitas Pendidikan Indonesia for funding this
research. In addition, the author also would like to show gratitude towards the PGSD
study program UPI Purwakarta Campus, teaching material reviewers, students, teachers,

and parents who have participated in this research.
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