E KnE Social Sciences

Corresponding Author: Lilik
Ariyanto; email:

lilikariyanto@upgris.ac.id

Published 12 March 2024

© Kusumaningsih, Ariyanto. This
article is distributed under the
terms of the

, which
permits unrestricted use and
redistribution provided that the
original author and source are

credited.

Selection and Peer-review under
the responsibility of the ICESRE

Conference Committee.

&

enriching | engaging | empowering

ICESRE
6" International Conference on Education and Social Science Research
Volume 2024

Research Article

Mathematics Education, Universitas PGRI Semarang, 50125, Indonesia

ORCID
Lilik Ariyanto: https://orcid.org/0000-0002-2336-1605

Abstract.

This research aims to develop a spatial geometry instrument based on minimum
competency assessment. Spatial geometry is a field of mathematics that is important
in developing an understanding of shape, size, and spatial relationships between
objects in 3-dimensional space. Minimum competency assessment is an approach to
measuring the basic understanding that individuals must have in a field of science.
The research method used in this research involves the instrument development stage
which consists of identifying minimum competencies in spatial geometry, designing the
assessment instrument, validation by experts, and testing the instrument on a group
of participants. The results of this research are a minimum competency assessment
instrument in spatial geometry that can be used to measure basic understanding in this
field. It is hoped that this instrument can be a useful tool in curriculum development and
assessment in the field of spatial geometry, as well as assist educators in identifying
students’ level of understanding of basic concepts in spatial geometry. Apart from
that this research also contributes to the development of a minimum competency
assessment methodology in the context of mathematics and other fields of science.

spatial geometry, minimum competency assessment, contextual

The Leveling the geometric spatial abilities of junior high school students is a pro-
cess of identifying, which includes visualization skills, understanding space and form,
understanding spatial relationships, and ability to solve geometric problems [1, 2]. Skill
leveling is carried out for assist students in acquiring better geometric skills through
ethnomathematics-based learning tailored to their ability level. The concept of ethno-
mathematics makes a major contribution to improving learning mathematics. Students
can learn mathematics by visiting the outside world and interact with local culture which

becomes the object of ethnomathematics. Object Ethnomathematics is a cultural object
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that contains mathematical concepts in something certain communities [3]. Culture-
based learning can be divided into three types, namely learning about culture, learning
with culture, and learning through culture [4].

Ethnomathematics includes developed mathematical ideas, thinking and practices
by all cultures. Ethnomathematics can also be considered as a program aims to study
how students understand, articulate, process, and finally using mathematical ideas,
concepts, and practices that can solve problems related to students’ daily activities.

Some researchabout ethnomathematics including [5-7].

Since the 2022/2023 academic year, the Ministry of Education and Culture has
issued a policy regarding implementation The Independent Curriculum (IKM) must be
welcomed and facilitated to fulfill students’ rights in learning independently [8]. Indepen-
dent curriculum curriculum with learning diverse intracurricular where the content will
be more optimal for students to have enough time to deepen concepts and strengthen
competencies. Behind the high hopes of independent curriculum, many schools are
still worried about the Completeness Assessment Minimum (AKM) [9]. Of course, this
must be anticipated so that IKM can run well and schools can prepare their students
to face AKM. AKM can viewed from 3 components (aspects), namely: content, cognitive
processes, and context [10].

Ethnomathematics-based questions are mathematical questions related to social
context and can help students to understand the relationship between mathematics
and everyday life

which is packaged in the Minimum Completeness Assessment (AKM). This is in line
with

Implementation of the Independent Curriculum (IKM) which is being promoted by
the Ministry of Education and Culture. Curriculum independent curriculum with diverse
intracurricular learning where the content will be more optimal so that students have

enough time to explore concepts and strengthen competence.

Based on the description above, the researcher formulated the problem in this
research, namely how to develop an instrument for leveling students’ spatial abilities
for geometry material based on AKM ethnomathematics at IKM. The urgency of this
research is to contribute to the policy of implementing a more inclusive and relevant
curriculum for students with diverse backgrounds based on the concept of differentiated
learning. The aim of this research is to provide an overview and analysis of students’
geometric spatial abilities and a prototype of a more effective teaching approach with

a cultural background according to local wisdom.
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The research method used in this research involves the instrument development stage
which consists of identifying minimum competencies in spatial geometry, designing the
assessment instrument, validation by experts, and testing the instrument on a group of

participants. (In this article session, researchers report only expert validation).

Results and discussion can be made as a whole that contains research findings and

explanations.

3.1. Presenting the Results

31.1. Identifying minimum competencies in spatial geometry

The identification was carried out by the team together with the core administrators
of the Semarang City Middle School Mathematics MGMP and obtained 5 indicators in

spatial geometry, namely: Rotation, visualization, relation, perception, orientation.

3.1.2. Design assessment instrument

Design the assessment instrument based on FGD with Semarang City Middle School
Mathematics MGMP teachers and obtain 9 minimum competencies in spatial geometry
question indicators, namely : (a) elate two-dimensional and three-dimensional geometry
using shadows, perspectives, projections, and maps; (b) Understand and apply the
concepts of symmetry, similarity, and congruence; (c) Identify, describe, compare, and
classify plane and solid geometric figures; (d) Understand the properties of lines and
planes, induding parallel and perpendicular lines andplanes, and intersecting lines
and planes and their angles of incidence; (€) Explore the relationships among geo-
metric transformations (translations, reflections,rotations, and dilations), tessellations
(tilings), and congruence and similarity; (f) Develop, understand, and apply a variety
of strategies for determining perimeter, area,surface area, angle measure, and volume
;(9) Understand and apply the Pythagorean Theorem.; (h) Explore patterns produced

by processes of geometric change, relating iteration,approximation, and fractals; (i)
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Investigate, explore, and describe the geometry in nature and real-world applications,

usingmodels, manipulatives, and appropriate technology.

3.1.3. Validation by Experts (Content Validation)

DOI 10.18502/kss.v9i6.15322

lurus terhadap garis AB. Apakah
garis CD juga tegak lurus terhadap
garis BC?

Diberikan dua garis sejajar AB dan | Spatial
CD. Jika sudut antara garis AB dan Perception|
garis CD adalah 45 derajat,
berapakah besar sudut antara garis
AB dan garis yang tegak lurus
terhadap CD?

bavonugroho@outlook.com
berpotongan

bavonugroho@outlook.com
apa soal 4b ikut di spatial perception?

Apa soal 4b ikut di sini?

- | bavonugroho@outlook.com

Figure 1: Content Validation at Spatial Perception.

Dalam sebuah permainan video, Spatial
karakter pemain ingin melompat Visualization
dari atap sebuah gedung ke tanah.
Jarak horizontal dari gedung ke titik
di tanah tempat karakter mendarat
adalah 15 meter, dan tinggi gedung

karakter tersebut berada di udara
sebelum mendarat?|

bavonugroho@outlook.com
Belum bisa membayangkan visualisasinya.

Figure 2: Content Validation Sapatial Visualization.

lurus terhadap garis AB. Apakah
garis CD juga tegak lurus terhadap
garis BC?

Diberikan dua garis sejajar AB dan | Spatial
CD. Jika sudut antara garis AB dan | Perception|
garis CD adalah 45 derajat,
berapakah besar sudut antara garis
AB dan garis yang tegak lurus
terhadap CD?

bavonugroho@outlook.com
berpotongan

bavonugroho@outlook.com
apa soal 4b ikut di spatial perception?

bavonugroho@outlook.com
Apa soal 4b ikut di sini?

Figure 3: Content Validation about Geometry.

Sebuah segiempat ABCD) diputar
90 derajat searah jarum jam di
sekitar titik A. Jika titik A adalah (2,
3) dan titik B adalah (2, 6), berikan
koordinat dari titik D setelah rotasi.

Siswa sudah bisa mengatakan |
bahwa jika pada kuatu segiempat,
sisi-sisi yang berhadapan sejajar,

maka sisi-sisi yang berhadapan itu

panjang

: bavonugroho@outlook.com
Segi empat apa? Di sekitar? Titik C? berikan koordinat?

bavonugroho@outlook.com

bavonugroho@outlook.com
Trapezium? Segi empat. Sisi yang berhadapan tidak sam:

_________________________________________________________ | bavonugroho@outlook.com

Figure 4: Content Validation about Rectangular.
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Dalam koordinat dua dimensi, Anda
memiliki dua segitiga ABC dan
DEF. Segitiga DEF adalah hasil
rotasi segitiga ABC sekitar titik
P(2, 2). Jika koordinat titik A, B,
dan C adalah (1, 1), (3, 1), dan (2,
3), tentukan koordinat titik D, E, bavonugroho@outlook.com

dan F setelah rotasi.| Perlu ditambah besar dan arah putaran

Figure 5: Content Validation about rotation mathematics sentences.

Widya membuat sebuah gambar Mental
segitiga ABC dengan panjang sisi | Rotation
AB=6 cm, BC=8 c¢m, dan CA=10
cm. I ingin membuat salinan
segitiga yang kongruen dengan
segitiga ABC. Widya menggunakan
skala perbesaran 2:1. Hitung
panjang sisi dari segitiga baru dan
tentukan apakah segitiga baru
tersebut kongruen dengan segitiga
ABC.

bavonugroho@outlook.com
Kalua kongrune perbesaran 1 : 1. Kalua 2 : 1 jadinya
sebangun.

Figure 6: Content Validation About Congruence.

The results of this research are a minimum competency assessment instrument in spatial
geometry that can be used to measure basic understanding in this field. It is hoped that
this instrument can be a useful tool in curriculum development and assessment in the

field of spatial geometry, as well as assisting educators in identifying students’

[1] Yilmaz HB. On the development and measurement of spatial ability.

[2] International Electronic Journal of Elementary Education. 2009;1(2):83-96.

[3] Guay RB, McDaniel ED. The relationship between mathematics achievement and
spatial

[4] abilities among elementary school children. Journal for Research in

5] Mathematics Education. 1977 May 1;8(3):211-5.

[

[6] Sulistyani AP, Windasari V, Rodiyah IW, Muliawati NE. Eksplorasi Etnomatematika
[7] Rumah Adat Joglo Tulungagung. Media Pendidikan Matematika. 2019 Jul 7;7(1):22-8.
[

8] Wahyuni A, Tias AA, Sani B. Peran etnomatematika dalam membangun karakter
bangsa. In Makalah Seminar Nasional Matematika dan Pendidikan Matematika,
Prosiding, Jurusan Pendidikan Matematika FMIPA UNY, Yogyakarta: UNY 2013 Nov
(Vol. 1, No. 1, pp. 114-118).

[9] Kusumaningsih W, Supandi S, Ariyanto L. Ethnomathematics for congruence concept:

A didactical design in a mathematics classroom. InJournal of Physics: Conference

DOI 10.18502/kss.v9i6.15322 Page 692



E KnE Social Sciences ICESRE

Series 2020 Oct 1 (Vol. 1663, No. 1, p. 012036). IOP Publishing.

[10] Rosa M, Gavarrete ME. An ethnomathematics overview: An introduction. Ethnomath-

ematics and its diverse approaches for Mathematics Education. 2017:3-19.
[11] Turmudi T. Ethnomathematics: Apa Mengapa dan Bagaimana Implementasi
[12] dalam Pembelajaran Matematika di Kelas. INSENATIK 2017 2017 Sep 15.
[13] Sopiansyah D, Masruroh S, Zagiah QY, Erihadiana M. Konsep dan
[14] Implementasi Kurikulum MBKM (Merdeka Belajar Kampus Merdeka). Reslaj: Religion
[15] Education Social Laa Roiba Journal. 2022;4(1):34-41.
]

[16] Malaikosa YM, Permata SD. Implementasi ANBK Terhadap Kesiapan Mental Peserta
Didik. Education and Learning of Elementary School. 2021 Dec 28;2(01):1-8.

[17] Asesmen P. Pembelajaran Badan Penelitian dan Pengembangan dan Perbukuan

[18] Kementerian Pendidikan dan Kebudayaan. Desain Pengembangan Soal AKM. 2020

DOI 10.18502/kss.v9i6.15322 Page 693



	Introduction
	Method
	Result and Discussion
	Presenting the Results
	Identifying minimum competencies in spatial geometry
	Design assessment instrument
	Validation by Experts (Content Validation)


	Conclusion
	References

