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Abstract

Very Kritiyanti. 2023. Development of Media Wayang Hands On Activity Based on Local
Wisdom to Improve Math Problem Solving Ability for Grade IV SDN 1 Kunduran. Problem
solving abilities are less directly related to real life and lack of interesting and challenging practical
activities for students to complete. Through the media wayang hands on activity assist students in
carrying out project activities with cultural practice activities that assist students in building their
own knowledge. This study aims to determine the learning tools used are valid, practical, and
effective. The results of the development of learning tools are as follows: (1) the learning tools
developed are valid; Syllabus with an average of 4.22 (very good); RPP with an average of 4.21
(very good); Textbooks with an average of 4.26 (very good); LKS students with an average of 4.32
(very good); and test problem solving abilities with an average of 4.14 (good); (2) the learning tools
are stated to be practical, namely: a) the use of the tools in good learning has an average of 4.41, b)
positive student responses have an average of 4.31; (3) learning mathematics is stated to be
effective, marked by the achievement of: classical completeness reaching a proportion of more than
75%, students' solving abilities through hands on activity are better than conventional classes, the
proportion of students' solving abilities through hands on activities is greater than in conventional
classes , process skills and the character of love for wayang culture have a positive effect on
problem solving abilities, and there is an increase in problem solving abilities, process skills and
character of love for wayang culture.

The development of local wisdom-based wayang hands-on activity media can assist teachers in
carrying out practical learning activities in making puppets and performing puppet shows to solve
student problems, so that the learning process is carried out more deeply and meaningfully. Thus the
knowledge gained by students will be remembered and not easily forgotten.
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1. Introductions
The whole world of Indonesian funds needs an extraordinary education system because
education is the most important thing in understanding the meaning of educational goals, as usual

there are many definitions of education that provide different definitions of education. John Dewey
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in (Sudharto, 2009) argues that education is the process of forming intellectual and emotional
fundamental skills towards nature and fellow human beings. Dictionary of Education Education is
the process by which a person develops abilities, attitudes and other forms of behavior in the society
in which he lives. Education is a social process in which people are exposed to selected and
controlled environmental influences (especially those that come from school), so that they can
obtain or experience the optimum development of social abilities and individual abilities.

National Education System No. 20 of 2003 concerning the national education system that
education article 1 paragraph 1 that education is a conscious and planned effort to create a learning
atmosphere and learning process so that students actively develop their potential to have religious
spiritual strength, self-control, personality, intelligence, noble character , as well as the skills needed
by himself, the community, the nation and the state. The functions and objectives of national
education are set forth in Law Number 20 of 2003 concerning the National Education System article
3 which reads that national education functions to develop capabilities and form dignified national
character and civilization in the context of educating the nation's life, aiming at developing the
potential of students so that become a human being who believes in and fears God Almighty, has
noble character, is healthy, knowledgeable, capable, creative, independent and becomes a
democratic and responsible citizen.

The aim of education has been conveyed that our education, the Indonesian nation in general,
aims to produce human resources who realize their potential in developing abilities, forming
character and developing the skills needed for themselves, society, nation and country. To achieve
the educational goals listed in Law Number 20 of 2003 concerning the National Education System,
it is necessary to rearrange the paradigm of the education system in Indonesia.

The existence of a balance between attitudes, skills, and knowledge results in learning in all
subjects having to link the three competencies that must be achieved. Mathematics is one of the
subjects that realizes the achievement of educational goals which include attitudes, skills, and
knowledge. In the 2006 mathematics content standard it is stated that mathematics is studied with
the aim that students have several abilities, namely: the ability to understand mathematical concepts,
use reasoning, solve problems, communicate ideas, and have an attitude of appreciating the use of
mathematics in everyday life (Wardhani, 2010). In some of the abilities listed in the standard
content of mathematics subjects, it is necessary to have additional skill abilities that students use to

utilize mathematics itself.
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Mathematical abilities that are in accordance with educational goals realize one's potential by
developing abilities, forming character and developing the skills needed for oneself, society, nation
and state. One aspect of ability in mathematics that is not given enough attention in learning is the
activity of utilizing mathematics. Some of the abilities that are considered in learning mathematics
only relate problem-solving abilities and attitudes that are developed, while the skills that should be
used in the life of society, nation and state are still not visible. Mathematics learning which includes
problem solving abilities with developed characters and skills that can be utilized for the benefit of
society, nation and state.

Research on students' low problem-solving abilities is caused by the learning process in class
does not improve high-order thinking skills and is not directly related to real everyday life (Sadiq,
2007). Statement (Kadir, 2008), that students' higher-order mathematical thinking skills can be
trained by providing interesting and challenging problems that can be solved by mathematical
methods. Likewise the opinion (Hughes, et al, 2003), that students try to learn through practical
activities that are intrinsically interesting, give them a challenging problem to solve, and choose
subject matter that has an appeal to their natural interests.

From several studies, it was found that the low problem-solving ability of students can be
improved by providing real-life problems that are challenging and can be solved with the
mathematical skills they have acquired. One of the researchers suggested that activities to develop
problem-solving abilities with practical activities and choose subject matter that has an appeal to
their natural interests. So practical activities can be the key to developing their problem-solving
abilities by providing material that has appeal.

Utari et al (2016) argue that local wisdom is knowledge, beliefs, norms, customs, culture, and
insights in an area that have been passed down from generation to generation and are still held to be
used as guidelines in acting correctly in life. According to Shufa (2018: 49) the integration of local
wisdom aims to create learning that is not only focused on knowledge but also instills a sense of
love for diversity in the environment around students, so that they can maintain local local wisdom
in the midst of the current era of globalization. Toharudin and Kurniawan (2019) in the
International Conference on Mahematics and Science Education revealed that local wisdom can be
combined with technological developments to create innovative learning models and media that are
able to improve thinking skills, students' literacy skills, and student behavior in accordance with the

values of wisdom. local.
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Based on the experience of teaching researchers at SDN 1 Kunduran, Kunduran District, Blora
Regency, they found that the learning that was carried out was only in the form of problems that
were commonly found. There is no innovative mathematics learning media that utilizes the local
culture. Students easily get bored with learning mathematics because it is considered difficult. Lack
of questions about problem-solving skills in mathematics that relate to wayang culture and character
cultivation. The book which is the student's handbook has not been utilized in real life. One of the
media that can examine all material so that the material has an attraction with students' practical
activities that aim to improve problem-solving skills faced by students, as well as an effort to
develop student character in learning activities, the learning media is wayang media.

Through wayang media students can build their own knowledge. Not only using puppets, but
students are required to make puppets according to the problems raised in learning. The puppets that
have been made by students can be used for subsequent learning regarding rotation, dilation and
translation material by carrying out puppet performances. The use of wayang media can indirectly
preserve our regional culture. Learning mathematics with cultural nuances will make a major
contribution to school mathematics, because schools are social institutions that are different from
others, thus enabling socialization between several cultures (Shirley, 2008). Learning that relates
material to the cultural environment will encourage students to make connections between the
knowledge they have and its application in everyday life. Learning by using wayang media as a
learning activity is ethnomathematics learning. According to (Rosa, 2011) the application of
ethnomathematics in learning can develop mathematical understanding and can increase the
absorption of mathematical concepts.

The absence of learning media that utilizes problem-solving abilities for the needs of students
in the world of work has become a research initiative to develop learning media. Learning media
that have not taken place and are still in the developmental stage, are the basis for conducting
research on the development of learning media. Development of learning media that can improve
solving abilities with students' practical activity skills in utilizing knowledge, as well as mirroring
attitudes in learning activities. From the problems that have been stated above, the researcher offers
a solution with a learning model that is appropriate to the context of the problem to improve
problem solving with students' practical activity skills in utilizing knowledge, as well as mirroring
attitudes in implementing learning activities. The Project Based Learning model is an effort to
improve problem solving skills, students' practice activity skills in utilizing knowledge, as well as a

reflection of attitudes in learning activities. According to Jones et al., as cited by (Thomas, 2000),
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PBL are assignments given based on challenging questions or problems, involving students in
designing, solving problems, making decisions, or investigating activities, giving students the right
to autonomously over a period of time, and culminating in a tangible product or presentation.

The project based learning model used in learning needs a process of practical skills as an
activity in problem solving, namely hands on activity is an activity designed to involve students in
digging up information and asking questions, doing activities and finding, collecting data and
analyzing and making their own conclusions. (Kartono, 2010). The stages of the hands on activity
are almost the same as the process of solving the problem described by Polya. Hands on activity as
an activity that allows students to observe, carry out activities, and manipulate scientific processes
by conducting experiments on phenomena experienced by students (Hussain and Akhtar, 2013).
Hands on activity makes activities based on activities of finding, collecting data, analyzing then
making their own conclusions, can help improve students' problem solving abilities.

The learning model of project based learning through hands on activity which contains
ethnomathematics, namely by using wayang media will help preserve culture by getting to know
culture more deeply. Projects that are done by making wayang, getting to know wayang characters,
and doing wayang performances. Wayang media is an ongoing project activity, while hands-on
activity is used to assist students in carrying out experiments or practical activities in solving a
given problem. Some of the important roles of wayang media in this study are wayang as a learning
medium, learning project materials, learning activities, media for preserving culture and as a
character builder for students.

The puppet media used will be combined with today's technological advances, so that the
puppet media will further increase the motivation and meaningfulness of learning. One of the latest
types of learning media is the computer, which can be used to convey learning materials
interactively and can facilitate learning because it is supported by various aspects: sound, video,
animation, text, and graphics (Rahmat, 2005). By utilizing today's information and technology,
wayang media combined with information media and technology will increase students' interest,
activity, and learning motivation. Media Information and Technology (IT) will be used in wayang
performances in class. Sound effects, videos, animations, texts and graphics that will be shown in
the media will help students understand the concept of knowledge provided. Students can develop
characters through wayang stories. Wayang stories present a model of life with characters worthy of
emulation. If you see or read wayang stories that feature the opposition of good and evil characters,
people will choose good characters (Nurgiyantoro, 2011). Characters developed in wayang
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performances as a means to teach various necessities of life, provide moral teachings, ethics of life,
and pass down views on life. As a whole, wayang characters and wayang media used in learning
will create a love for culture. In this study, the character aspect formed is love for wayang culture to

improve the problem solving skills of fourth grade students at SDN 1 Kunduran.

2. Research Methods

This type of research uses research and development or often called Research and Development
(R&D). According to Sugiyonoo (2015) defines as a technique or scientific way to research, design,
produce and test the validity (effectiveness) of products that have been produced or can be
shortened to 4P (Research, Design, Production, and Testing) which aims to find practical
knowledge until it can be apply in the learning process.
The development model used is the Borg and Gall model (in Sugiyono, 2015), namely: (1) potential
and problems; (2) data or information collection; (3) product design; (4) design validation; (5)
design revisions; (6) product trials; (7) product revisions; (8) use trial test; (9) product revisions;
(10) manufacture of mass products

Place This research was conducted at SD Negeri 1 Kunduran, JI. Raya Kunduran, Kunduran
District, Blora Regency, Central Java Province. Time This research was carried out in the even
semester of the 2022/2023 academic year.

3. Result and Analysis

Based on the results of the research and discussion, this study has the following conclusions:

3.1. The characteristics of developing learning tools using the Borg and Gall model
development steps which have been modified into research study and data collection stages,
planning stages, initial product development stages, initial field trial stages, field trial stages
and field implementation test stages result in development media wayang hands on activity
based on local wisdom to improve valid mathematical problem solving skills for class 1V
SDN 1 Kunduran, as well as the application of practical and effective learning tools.

3.2. The development of local wisdom-based wayang hands-on activity media to improve
mathematical problem-solving skills in geometry material has been validated by experts, and
the result is that the syllabus is included in the very good category with an average score of
4.29, the lesson plan is in the very good category with an average score - average 4.21,

textbooks in the very good category with an average score of 4.22, LKS in the very good
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category with an average score of 4.32, and problem solving ability tests in a good category
with an average score of 4.14. Experts state that the learning tools developed in this study
are valid and can be used in learning.

3.3 Development of local wisdom-based wayang hands-on activity media to improve
mathematical problem-solving skills using wayang media is declared practical. This is
indicated by the student's response to positive learning having an average of 4.31, and the
use of devices in learning is included in the very good criteria with an average of 4.41.

3.4. The application of learning mathematics by developing local wisdom-based wayang hands-
on activity media to improve mathematical problem-solving skills is declared effective. This
is indicated by: (a) the proportion of students who are taught achieves KKM of more than
75%, (b) the average value of students' problem-solving abilities is better than students who
are taught by conventional models, (c) the proportion of students' problem-solving abilities
completeness students who were taught were greater than students who were taught by
conventional methods, (d) there was an influence of process skills and an attitude of love for
wayang culture on students' problem-solving abilities of 85.7%, (e) there was an increase in
the problem-solving abilities of students who were taught there was an increase process
skills and students' attitudes towards wayang culture.

3.5. There is an interaction of process skills based on low, medium, and high criteria for loving
wayang culture with low, medium, and high criteria for problem solving abilities. The
interaction that occurs between process skills and the character of wayang culture is due to
project activities carried out by students using wayang media. The project activities carried
out make students practice process skills with hands on activities by making puppets and
performing puppet shows. The relationship between process skills and the character of love
for wayang culture is a project that is carried out with activities when making wayang and

performing wayang performances.

4. Closing
Based on the results of the research and discussion, this study has the following conclusions:
4.1. Development of local wisdom-based wayang hands on activity media to improve math
problem solving skills for Class IV SDN 1 Kunduran has been validated by experts, and the
result is that the syllabus is included in the very good category with an average score of
4.29, the lesson plan is in the very good category with an average score of 4.21, very good
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4.2.

category of textbooks with an average score of 4.22, very good LKS category with an
average score of 4.32, and a good category of problem solving ability tests with an average
score of 4, 14. Experts state that the learning tools developed in this study are valid and can
be used in learning.

The development of local wisdom-based wayang hands-on activity media to improve math
problem-solving skills for class IV SDN 1 Kunduran is declared effective. This is indicated
by: (a) the proportion of students who are taught achieves KKM of more than 75%, (b) the
average value of students' problem-solving abilities is better than students who are taught by
conventional models, (c) the proportion of students' problem-solving abilities completeness
being taught is greater than students taught by conventional methods, (d) there is an
influence of process skills and attitudes of love for wayang culture on students' problem-
solving abilities of 85.7%, (e) there is an increase in students' abilities, an increase in process

skills and attitudes students on wayang culture.



International Journal of Education and Research Vol. 11 No. 7 July 2023

Bibliography

Achor, E, et.al. 2009. “Effect of ethnomathematics teaching approach on senior secondary students’
achievement and retention in locus”. Educational Research and Review. Voumel. 4 (8), 385-
390.

Arikunto, S. 2009. Dasar-dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara.
Arikunto, S. 2010. Prosedur Suatu Pendekatan dan Praktek. Jakarta: Rineka Cipta.
Azhar Arsyad. 2013. Media Pembelajaran. Jakarta: Rajagrafindo Persada

B.E.D Teacher Trainees. An International Journal of Education. Volume 4(2):76-85

Begg, A & Hamilton. 2001. “Ethnomathematics: Why, and What Else?”. ZDM . Volume 33(3), 71-
74.

Bush, W. S. 2005. “Improving Research on Mathematics Learning and Teaching in Rural
Contexts”. Journal of Research in Rural Education. Volume 20(8), 1-11.

Chalil, A, et al. 2008. Pembelajaran Bermuatan Fitrah. Jakarta: Balai Pustaka.

Daryanto. 2016. Media Pembelajaran. Yogyakarta: Gava Media

D’Ambrosio, U. 2006. “The Program Ethnomathematics and the Challenges of Globalization”.
International Journal for the History of Science. Volume 1(8), 74-82,

Hake, R. R. 1999. Analyzing Change/Gain Scores. USA: Dept. of Physics, Indiana University.

Hamel. 2011. “Meningkatkan Kemampuan Penjumlahan Melalui Pendekatan Keterampilan Proses
Bagi Anak Tunagrahita Ringan Di Kelas Dasar Iv/C”. Jurnal Ilmiah Pendidikan Khusus.
Volume 1(2), 140-150.

Hartoyo, A. 2012. "Eksplorasi Etnomatematika pada Budaya Masyarakat Dayak Perbatasan
Indonesia-Malaysia Kabupaten Sanggau Kalbar” Jurnal Penelitian Pendidikan. Volume 13 (1),
14-23.

Jihad, A. & Haris, A.2009. Evaluasi Pembelajaran. Yogyakarta: Multi Pressindo.

Kemendikbud. 2010. Pengembangan Pendidikan Budaya dan Karakter Bangsa. Jakarta:
Kemendikbud.

Kurumeh, M. S, et al. 2012. “Improving Students’ Retention in Junior Secondary School Statistics
using the Ethno-mathematics Teaching Approach in Obi and Oju Local Government Areas of
Benue State, Nigeria”. Greener Journal of Educational Research. 2(3), 54-62.

Litbang Kemdikbud. 2011. Survei Internasional Pisa(Program for Internasional Student
Assessment).  http://litbang.kemdikbud.go.id/index.php/survei-internasional-pisa ~ (diunduh 22
September 2013).




ISSN: 2411-5681 Www.ijern.com

Mandur, K, et al. 2013. “Kontribusi Kemampuan Koneksi, Kemampuan Representasi, dan Disposisi
Matematis Terhadap Prestasi Belajar Matematika Siswa SMA Swasta Di Kabupaten
Manggarai”. e-Journal Program Pascasarjana Universitas Pendidikan Ganesha. Volume 2, 1-
10.

Multiple Regression: Statistical Methods Using IBM SPSS. www.sagepub.com /upm-
data/49300_ch_7v.pdf (Diunduh 21 Juni 2014).

Mweene, V. C et al. 2012. “How Pre-service Teachers’Understand and Perform Science Process
Skills”. Eurasia Journal of Mathematics, Science & Technology Education. Volume 8(3), 167-
176.

NCATE/NCTM. 2003. Programs for Initial Preparation of Mathematics Teachers.
http://www.math.uri.edu/~eaton/NCATENCTM.pdf (diunduh 20 September 2013).

NCTM. 2000. Executive Summary Principles and Standards for School Mathematics.
http://www.nctm.org/uploadedFiles/Math_Standards/12752 _exec_pssm.pdf (diunduh 20 September
2013).

Ontario. 2005. The Ontario Curriculum Mathematics. http://www.edu.gov. on.ca/eng/
curriculum/elementary/math18curr.pdf (diunduh 25 Desember 2013).

Permendikbud Nomor 21 Tahun 2016 tentang Standar Isi.

Permendikbud Nomor 22 Tahun 2016 tentang Standar Proses Pembelajaran.
Permendikbud Nomor 37 Tahun 2018 tentang Kompetensi Dasar dan Kompetensi Inti.
Permendiknas, No. 22 tahun 2006 tentang standar isi

Poerwanti Endang dkk. Asesmen Pembelajran SD. Jakarta: Direktorat Jendral Pendidikan Tinggi
Departemen Pendidikan Nasional.

Purwanto. 2010. Evaluasi Hasil Belajar. Yogyakarta: Pustaka Pelajar

Prince, M & Felder, R. 2007.”The Many Faces of Inductive Teaching and Learning”. Journal of
College Science Teaching. Volume 36 (5), 15-20.

Rachmawati, 1. 2012. “Eksplorasi Etnomatematika Masyarakat Sidoarjo. Surabaya: Universitas
Negeri Surabaya.

Rauscher, W. 2012. “How project-based learning manifests itself in technology education
Textbooks”. African Journal of Research in MST Education. Volume 16 (1), 18-31.

Rifa’i, Achmad., & Anni, C.T. 2012. Psikologi Pendidikan. Semarang: Unnes Pres.

Rifa’i, Achmad., & Anni, C.T. 2016. Psikologi Pendidikan. Semarang: Unnes Pres.
Rochmad, 2012. “Desain Model Pengembangan Media pembelajaran Matematika” Jurnal Kreano,
Volume 3 (1), 59-72.

10



International Journal of Education and Research Vol. 11 No. 7 July 2023

Rohendi, D & Jojon. 2013. “Connected Mathematics Project (CMP) Model Based on Presentation
Media to the Mathematical Connection Ability of Junior High School Student”. Journal of
Education and Practice. Volume 4(4), 17-22.

Rohendi, D. 2012. “Developing E-Learning Based on Animation Content for Improving
Mathematical Connection Abilities in High School Students”. International Journal of
Computer Science Issues. Volume 9(1), 1-5.

Shockey, T & Bear, J. 2006. “An ethnomathematics approach toward understanding a Penobscot
hemispherical lodge”. Horizontes. Volume 24(1). 69-76.

Siany, L & Catur, A. 2009. Khasanah Antropologi. Jakarta: Wangsa Jatra Lestari.
Slavin, R. E. 2011. Psikologi Pendidikan, Teori dan Praktik. Jakarta: Indeks.

Sri Anitah (2012). Strategi Pembelajaran di SD. Banten: Universitas Terbuka
Sugiyono. 2015. Metode Penelitian dan Pengembangan. Bandung: Alfabeta
Sugiyono. 2015. Metode Penelitian Pendidikan. Bandung: Alfabeta.

Sumiati dan Arsa(2009). Metode pembelajaran.Bandung:CV Wacana Prima

Suryanto Adi dkk. 2014. Evaluasi Pembelajaran di SD. Banten : Universitas Terbuka

Sugiyono. 2011. Statistik untuk Penelitian. Bandung : Alfabeta.

Sugiyono. 2012. Metode Penelitian Pendidikan Pendeketan Kuantitatif, Kualitatif, dan R & D).
Bandung: Alfabeta.

Suherman, E, et al. 2003. Strategi Pembelajaran Matematika Kontemporer. Bandung : UPI.

Sukestiyarno,Y. L. 2012a. Statistika Dasar. Semarang: Universitas Negeri Semarang.

Sukestiyarno,Y. L. 2012b. Olah Data Penelitian Berbantuan SPSS. Semarang: Universitas Negeri
Semarang.

Syah, M. 2011. Psikologi Belajar. Jakarta : Raja Grafindo Persada.

Taufik Agus dkk,2011. Pendidikan Ana di SD, Jakarta: Universitas Terbuka.
Sudijono, A. 2007. Pengantar Evaluasi Pendidikan.Jakarta: PT Raja Grafindo Persada.

Thomas, J. 2000. A Review Of Research On Project-Based Learning.

Tim Pengembang Ilmu Pendidikan FIP-UPI. 2007. llmu dan Aplikasi Pendidikan. Bandung:
Imtima.

Trianto. 2012. Mendesain Model Pembelajaran Inovatif-Progresif. Jakarta: Kencana.

11



ISSN: 2411-5681 Www.ijern.com

Usman, M. 2006. Menjadi Guru Profesional. Bandung: PT Remaja Rosdakarya.
Warsono & Hariyanto. 2012. Pembelajaran Aktif Teori dan Asesmen. Bandung: Rosda.
Wibowo, A. 2012. Pendidikan Karakter. Yogyakarta: Pustaka Pelajar.

Widayanto. 2006. “Pengembangan Keterampilan Proses Dan Pemahaman Siswa Kelas X Melalui
Kit Optik”. Jurnal Pendidikan Fisika Indonesia. Volume 5(2), 1-7.

Yilmaz & Nihal. 2013. “An Investigation of the Effect of Project-Based Learning Approach on
Children’s Achievement and Attitude in Science”. The Online Journal of Science and
Technology. Volume 3(2), 9-17.

Yunus, R. 2013. “Transformasi Nilai-Nilai Budaya Lokal sebagai Upaya Pembangunan Karakter
Bangsa” Jurnal Penelitian Pendidikan. Volume 14(1), 65-77.

Yusoff. 2006. Project-Based Learning Handbook. Kuala Lumpur: Communications And Training
Sector.

12



