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brain interpret the object. Also, we considered the concept keyword:

d the i | . fi . | . . . Children with intelligence barriers,
and the implementation of inquiry learning strategies in Color changes,
learning activities to recognize color changes from primary, Inquiry learning strategies.

secondary, to tertiary color. To support our study, we
employed bibliometric analysis, helping us to find out the
current studies in implementing inquiry learning strategies,
specifically in recognizing color and its changes in education.
The concept of color changes was delivered to children with
mild intellectual disabilities. The results showed that the
teaching concept of how eyes and brain see color as well as
learning activities to recognize color changes for children
with mild intellectual disabilities is still rare. Learning
activities can be implemented if the learning process is
carried out appropriately, confirmed by the learning
outcomes. This study can provide information for
researchers and educators in carrying out learning activities
to recognize color changes in children with intellectual
disabilities through inquiry learning strategies.
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1. INTRODUCTION

The primary color is pure color that has not been mixed with other colors. This is usually
called basic color. Basic colors consist of red, yellow, and blue (Nassau, 1980; Abramov &
Gordon, 1994). Another type of color is secondary color, which is the result of the mixing of
primary colors. For example, a combination of red and yellow will produce orange, or a
combination of yellow and blue will produce green. By learning activities to recognize color
changes through inquiry learning strategies, children can understand the theory of combining
colors and discover new colors resulting from combining these colors.

The learning activity to recognize color changes from primary to secondary color is
important, and it is needed to bring a discovery learning strategy. Specifically, when we face
students with special needs. The addition of a new strategy is crucial and implemented as an
inquiry learning strategy (Maryanti et al., 2021; Rahmat, 2022). Through the inquiry learning
strategy, children with intellectual disabilities can be active and enthusiastic in participating
in learning activities (Mastropieri et al., 1999; Brigham et al., 2011; Scruggs & Mastropieri,
1994). The academic abilities of children with mild intellectual disabilities can follow the
learning process, especially basic knowledge, one of which is learning to recognize color
changes. Children with intellectual disabilities are taught to combine primary colors to
produce secondary colors.

Currently, many reports discussed inquiry learning strategies (Ogunjimi & Gbadeyanka,
2023; Humphrey-Darkeh et al., 2023), including analysis of application of the inquiry model
in mathematics learning, application of the inquiry learning method to improve science
learning outcomes regarding the use of plastic, wood, glass, and paper for class Il blind
students (Setyowati, 2020), improving science learning outcomes using the inquiry method for
class VIl blind students (Pratama et al., 2020 ), increasing ability to understand object materials
and its nature through the application of inquiry methods to deaf students in class IV (Aini,
2019), learning Islamic education strategies for deaf children (Suradi & Mawardi, 2020).
However , until now there has been no research that discusses inquiry learning strategies in
recognizing color changesin children with intellectual disabilities.

This research aims to investigate how eyes and brain see color by implementing inquiry
learning strategies in learning activities to recognize color changes from primary color to
secondary color in children with mild intellectual disabilities using bibliometrics and to find
out the results of implementing inquiry learning strategies in learning activities to recognize
color changes from primary color to secondary color in children with mild intellectual
disabilities at one of the special schools in Bandung, Indonesia.

Inquiry learning strategies can be implemented if the learning process is carried out
appropriately and following students' needs (Salovaara, 2005; Suryawati & Osman, 2017). It
is hoped that the results of the research will provide information for readers, especially
teachers, in learning activities to recognize color changes in children with intellectual
disabilities through this inquiry learning strategy. Also, to complete this study, we added
bibliometric analysis. We hereby give a comprehensive collection of bibliometric articles, as
indicated in Table 1, with references to earlier bibliometric studies and our investigations into
earlier bibliometric analysis.
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Table 1. Previous studies on bibliometrics.

No Title Result

1 The use of simple The study, which made use of the VOSviewer
spectrophotometer in STEM program, found that modified
education: A bibliometric analysis spectrophotometers are frequently used in

chemistry and STEM teaching, providing
prospects for future research.

2 Correlation between  process VOSviewer, a process engineering tool for
engineering and special needs from mapping analysis, experienced a decrease in
bibliometric analysis perspectives. publications on "process engineering special

demands" between 2017 and 2021.

3 Bibliometric analysis for An analysis of articles on chemistry and special
understanding the correlation education using VOSviewer and Publish or
between chemistry and special Perish showed a decline in publications in 2017
needs education using VOSviewer and arisein 2021.
indexed by Google.

4 Implementation of Biotechnology in  With journals being the most prevalent source,
Education Towards Green the study bibliometric analysis of research
Chemistry Teaching: A Bibliometrics trends on biotechnology in education revealed
Study and Research Trends four study concept potentials, underscoring the

significance of teaching green chemistry in
schools.

5 Research Trends about internet of Research on loT in science education is still very
things in Science Education: A low, and only a few countries have just
bibliometric analysis researched loT in science education.

6 Bibliometric analysis of briquette A review of 973 pertinent papers on briquettes
research trends during the Covid-19 was analyzed using VOSviewer, bibliometric
pandemic. analysis, and data mapping; the results showed

a decline in research over the previous three
years as a result of the COVID-19 pandemic.

7 Computational bibliometric analysis A study on science and Islamic research that
on publication of techno-economic employed data from the Scopus database from
education. 2012 to 2022 and VOSviewer for bibliometric

analysis found a reduction in research, mainly in
Indonesia and Malaysia.

8 Bibliometric computational A study that used VOSviewer to chart the
mapping analysis of publications on development of nano propolis research over the
mechanical engineering education last ten years found a spike in research on
using VOSviewer nanoparticles and propolis.

9 Particulate matter emission from This study discusses the growth trend of
combustion and non-combustion scientific publications on the topic of particulate
automotive engine process: review matter identified based on several categories
and computational bibliometric such as the most cited, publisher, author,
analysis on its source, sizes, and country, and affiliation.
health and lung impact

10 Involving Particle Technology in The purpose of this study was to ascertain: (i)

Computational  Fluid Dynamics
Research: A Bibliometric Analysis

the increase in the number of scientific
publications in the area of particle technology in
computational fluid dynamics (CFD); (ii) the top
citations according to citation count, publisher,
and nation; (iii) the most productive author's
visualization; and (iv) the publication
development map using keywords.
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Table 1 (Continue). Previous studies on bibliometric

No Title

Result

11 How Language and Technology Can
Improve Student Learning Quality in
Engineering? Definition, Factors for
Enhancing Students
Comprehension, and
Computational Bibliometric
Analysis

12 Bibliometric data analysis of
research on resin-based brakepads
from 2012 to 2021 using VOSviewer
mapping analysis computations

13 Past, current and future trends of
salicylic acid and its derivatives: A
bibliometric review of papers from
the Scopus database published
from 2000 to 2021

14 Research trends about STEM of
Internet of things for science
teachers: A bibliometric analysis

Reviewing advancements in language and
technology research that have the potential to
raise the standard of engineering education is the
goal of the study. A bibliometric analysis (using the
keywords "Language" AND "Engineering Learning"
from Google Scholar (2020-2022) provides
evidence for the explanation of many aspects that
can affect the teaching and learning process.

This study aims to analyze and demonstrate step-
by-step bibliometric data analysis using VOSViewer
completely and systematically. The analysis was
carried out with the number of publications
obtained, relating to the predetermined topics
totaling 88 documents in 2017-2021.

Theoretical and practical interest in salicylic acid
and its derivatives has increased over the last two
decades, and with it, academic study in the field
has been burgeoning. Most scientometric studies
have only focused on a specific property of the
topic compounds.

This study aims to analyze research trends about
STEM Learning with the Internet of Things for
science teachers by vyear, subject area, and

country, and then visualization using Vos Viewer
about deep research and networking with the
other keywords.

2. LITERATURE REVIEW
2.1. Children with Intelligence Barriers

Intellectually challenged children are defined as children who experience intellectual
functioning difficulties that are significantly below average, as well as deficits in adaptive
behavior during their development. Children with this intelligence disorder have difficulty
thinking (Nurhayati & Homdijah, 2020). Many reports regarding children with intelligence
barriers have been published (Juhanaini et al., 2022; Irawan, 2021; Maryanti, 2021; Apriyanti,
2023; Adesokan et al., 2022; Manullang et al., 2021; Maryanti et al., 2021), informing these
types of students need to be considered and treated to make them have better futures.

According to Nurhayati & Homdijah (2020), children with intellectual disabilities have deficiencies
in learning information and skills in adapting to problems and new life situations, learning from new
experiences, thinking abstractly, thinking creatively, assessing critically, avoiding mistakes, and
overcoming difficulties . -difficulties, and the ability to plan for the future. The learning capacity of
children with intellectual disabilities in abstract matters such as learning to read, write, and count is
also hampered. The ability to learn tends to be without understanding or tends to learn by parroting.

Children with mild intellectual disabilities develop physically like normal children, but their 1Q is
below average. Children with mild intellectual disabilities experience limitations in cognitive function
which impact the components of attention, memory, and generalization used in the learning process.
Adaptability, personality, emotionality, independence problems, and thinking ability are all problems
faced by children with mild intellectual disabilities (Yuliani & Armaini, 2019). The phrase "intellectual
disability" refers to a child's multiple deficiencies in social, communication, and self-care
abilities as well as cognitive functioning (Kilincaslan et al., 2019; Burns et al., 2019). A youngster
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may learn and develop more or differently from a child who is developing normally as a result
of these flaws, or maybe more accurately, these restrictions.

Children with intellectual disabilities may find it challenging to communicate their true
needs and wants to others and to take care of themselves (Lee et al., 2015; Rogers, 2007). also,
it could take a long time for Children with Intellectual Disability to learn, walk, speak, dress, or eat
without help, they might face trouble learning in school. There are 1% of the overall population that
is affected with Intellectual Disability, and those of about has 85% Mild Intellectual Disability. If we
see gender-wise then males are more likely than females to be diagnosed with intellectual disability.
Sometimes it can be caused by disease, injury, or any type of problem in the brain (Gupta & Sen, 2016;
Sivanandam & Thakur, 2012; Ahmed et al., 2017). However, in most cases, the reason behind their
intellectual disability goes undiagnosed. Genetic factors (e.g., Fragile X syndrome, down
syndrome, Williams syndrome), issues during pregnancy (e.g., consumption of alcohol during
pregnancy, improper cell division), issues at birth (e.g., deficiency of oxygen), and health
issues (e.g., malnutrition, inadequate medical care, contact with poisons, diseases like
whooping cough, meningitis, or the measles) are some of the most common and known
causes of intellectual disability.

Children who have mild intellectual disabilities have 3 characteristics: Low 1Q (between 70-75 or
below), onset before the age of 18 years old, and significant limitations in adaptive behavior (See
Figure 1). For generalizations Intellectual Disability has 3 levels, they are mild, moderate, and
severe /profound (DiStefano et al., 2020 ; Engel -Yeger et al., 2011 ). We explain each
characteristics in Table 2. Especially for the Mild level, they have important relationships,
may learn to read and write, and travel independently but may need help with money and
organizing their daily lives. The moderate level has important relationships , uses certain
words, and needs lifelong support in the planning and organization of their lives. Severe or
profound levels probably have strong relationships with key people in their lives, have less
or no speech, and need lifelong help in most areas.

é“" ,g" %,
o i,
F& 4,

¢

Figure 1. Characteristics for intellectual disability.

Table 2. Characteristics 3 levels intelectual disability.

Mild Moderate Severe/Profound
1Q range 50-69 35-49 <35
% of cases 85% 10% 5%
Ability to self-care Independent Need some help Limited

Language Reasonable Limited Basic or none
Reading and writing Reasonable Basic Minimal or none
Ability to work Semiskilled Unskilled, supervised Supervised basic task
Social skill Normal Moderate Few

Physical problems Rare Sometimes Common

Aetiology discovered Sometimes Often Usually

Academic skill

6™ grade or higher

2" to 3" grade
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The more critical level of the Intellectual Disability, the earlier symptoms or signs can be
detected. But it might be hard to tell how newborn children will be affected later in life. There
are several different symptoms and signs of Intellectual Disability that can exist in children
and alter depending on particular characteristics (Vissers et al., 2016). These symptoms and
signs may first become visible in childhood or some other cases might not notice until the
child reaches school age. The most common symptoms include: sitting up, rolling over,
crawling, or walking much later than developmentally appropriate, lower than average scores
on IQ tests, issues in problem-solving or logical thinking, trouble learning in school, difficulty
in communication, problems in remembering things, difficulties in talking, inability to connect
actions with consequences, learning and developing more slowly than other children of the
same age, and inability to make activities and everyday tasks such as utilizing the restroom
without help or getting dressed.

Communication challenges are extensive within the intellectual disability field (Griffiths &
Smith, 2016; Garcia etal., 2020). People typically struggle to read signs, communicate to get
what they need, put some words to what they are going through , avoid being misunderstood,
or make their voices heard. It is needed to keep in mind that people with a level of intellectual
handicap do not necessarily indicate their aptitude or ability to communicate . Two factors
influence intellectual barriers , namely : internal factors and external factors. An explanation
of these two factorsisin Table 3.

Table 3. Factors that influence intellectual barriers.

Internal Barriers External Barriers
Cognitive impairment Lack of appropriate or no easy-read material to
support the person
Autism, behaviours that challenge, other Lack of reasonable adjustment to health

phenotypes information

Poor articulation skills Inequitable services
Inability to read Complex systems
Little or no education Utilitarian approach
Fear or lack of confidence Lack of understanding
Over-reliance on the carer Ignorance

Tendency to prioritise speech
Use of complex language or jargon
Insufficient allowance of time
Fragmentation of information

2.2. Recognition of Color

The ability to recognize color is a child's knowledge about color, such as how to point,
name, and group color according to the teacher's instructions in color recognition activities.
Ifitis related to centers, then the introduction of color is found in natural materials centers.
According to Hidayati et al. (2020), basic (primary) colors have three types, namely red, yellow,
and blue when these colors are mixed, they will produce other colors (see Figure 2). This is
following other opinion . In principle , there are three colors, namely red, yellow, and blue.
Apart from these three colors, there are colors produced from these three basic colors.

Brewster's theory existing color into 4 groups, namely: primary, secondary, tertiary,
and quaternary color (Rashid et al., 2020). This color grouping is often displayed in the form
of a circle and is often called the Brewster color circle (Figure 3). According to the Brewster's
theory, primary colors are basic colors, namely red (like blood), blue
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(like sea and sky), and yellow (like eggs). Secondary colors are a mixture of primary colors,
such as red and blue to make purple, and yellow and red to make orange. Tertiary colors are
the result of mixing primary colors and secondary colors, such as blue and purple to become
purple-blue. Quaternary colors are the result of mixing color from mixing two tertiary colors,
tertiary blue with tertiary yellow to become green brown.

Blue Green Yellow

Figure 2. Three basic colors and produce the other color.

Primary Colours:

3 pigment colours that can not be
mixed or formed by any
combination of other colours. All
other colours are derived from

H
_E

Tertiary Colours:
There are the colours formed by
mixing a primary and a secondary

colours. That's why the hue isa two
word name, such as blue-green, red-

these 3 hues.

Secondary Colours:
There are the colours formed by

violet, and yellow-orange .

Analogous:
Analogous colours next sit next to one
another on the colours wheel. These

mixing two primary colours.

White, Black, and grey are
considered to be neutral

colours are in harmony with one another

Figure 3. Brewster color circle.

Learning to mix colors improves children's creativity, children's cognitive abilities, and fine
motor skills, especially if it is done continuously and becomes a reflection following the
Montessori learning concept. The process that occurs when we see colors that are mixed and
produce many colors directly provides a good stimulus for the performance of the human
brain (Bae et al., 2015; Elliot & Maier, 2014; Ramachandran & Hubbard, 2001). Figure 4 shows
the process that occurs when humans read color. Color can be seen if there is light (Figure 5),
where light has a light spectrum so that the color seen by the eye varies depending on the
wavelengths that are scattered (Figure 6). The process by which the eye can see objects and
color is illustrated in Figure 7, where The light captured by the retina is then transmitted to
be processed in the back of the brain in the primary visual cortex (Figure 8).
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Figure 4. Processing how humans see and process an object and its color.

The wavelength increases "

The energy is getting bigger

-1 10 k) k3 7 6 = 4 3 -
10 101 IDI 10 1? 10 10 10 10 102 Wavelength (m)

100 10" 10*  10°
| | 1 |

Gamma

Rays X-ray

Radio

—— D

=
=
=5
=
2
=
@
o

T
I
1
! microwave
i I:requency (s™")

T T T T T
102 101 10! 107 10% 1P

T T T T T T T
107 10" 10 10*  10% 107 10°  10% 10+

T Visible

400 500 600 700 750 nm

Figure 5. Light spectrum. The figure was adopted from literature
https://byjus.com/physics/the- electromagnetic-spectrum-visible-light/; retrieved on
January 2023.

How the Eye Sees in Color PHOTOSENSORS

PR AN
The retina contains cells called rods and cones that are CONE CELLS
sensitive to different colors of light. o

LENS RETINA
changes shape light-sensitive lining
to aliow the eye  of the eye
to focus light
\

\

PUPIL
opening that allows
light into the eye

STRUCTURE | el
OF RETINA ROD CELLS
controls the size of the
pupil and the amount of OPTIC NERVE
hight entering the eye cames signals

to the brain

Figure 6. How the eye sees in color. The figure was adapted from
https://www.quora.com/How-do-we-see-colours-Whats-the-science-behind-it;
retrieved on January 2023.
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Figure 7. The visual system. The figure was adopted from
https://www.researchgate.net/figure/Brain-anatomy-and-visual-pathways-from-
81 fig5 39425470; retrieved on January 2023.

2.3. Inquiry Learning Strategy

According to Sanjani (2019), Inquiry learning strategies are those that get students ready
for long-term self-research projects or experimental settings so they can see what's going on
and take action. The inquiry-based learning approach centers on the process of discovering
the subject matter, with the instructor serving as a guide and facilitator for the student's
learning. The Inquiry Model places a strong emphasis on the process of looking for
information. Students are expected to search for solutions to problems related to a subject
topic, and teachers serve as facilitators and guides for their learning. In general, inquiry is a
dynamic process that motivates students to look into issues and gather data.

The main characteristics of inquiry learning strategies according to Hamdani (2020). First,
the inquiry learning strategy focuses on maximum student activity in searching for a
problem and finding a solution. Second, all activities carried out by students are directed
towards searching for and finding answers to something that is being questioned /
problematic . In the inquiry learning strategy, students are not only required to be able to
master the learning material but also how students can maximize their potential to develop
their knowledge about the essence of a learning material . Steps for implementing the
inquiry learning strategy according to Hamidah (2020) include:

(i) Orientation is the teacher's orientation in inviting students to think about solving a
problem by inviting and stimulating students through something that makes them
interested and motivated in finding and solving the problem.

(ii) Formulating problems means the teacher brings students to problems that contain puzzle
elements. This is expected to create challenges for students so that they can be motivated
to solve the problems they face.

(iii) Formulate a hypothesis, providing a temporary answer to a problem being studied.

(iv) Collecting data, in this stage the teacher asks students questions that can direct them
towards the intended learning objectives.
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(v) Testing a hypothesis is a step to determine the level of truth of the alleged answers given
by students.

(vi) Formulate conclusions, the last step is to invite students to be able to briefly describe all
of their findings based on the results of testing their hypothesis.

Inquiry learning strategies are learning strategies that prepare students in experimental
situations or extensive research on themselves to see what is happening and do something.
The inquiry model focuses on the steps of searching and discovering, while the teacher acts
as a facilitator and guides students in the teaching and learning process.

3. METHOD
3.1. Bibliometric Analysis Method

The methodology employed in this study is a bibliometric analysis technique combined
with computational mapping analysis. Detailed information for the utilization of the
application as well as the use of bibliometric analysis is well-explained elsewhere. Utilizing
the fundamental principles of bibliometrics , every analysis employs statistical and
mathematical methods to statistically examine , elucidate , and visually represent the
pertinent research domain. Assessing the status and major aspects might aid in identifying
and predicting future research trends and areas of high interest. The research was carried
out in five distinct stages, specifically keyword identification, data gathering, data processing
and analysis, result analysis, and conclusion.

The research focuses on the keyword "teaching AND color AND changes AND for AND
student AND disability". Keywords are utilized to designate articles that are deemed
pertinent. The Abstract and Title serve as criteria for picking articles based on pre-established
keywords. The study period included in the evaluation process spanned from 2010 to 2023.
On February 27, 2023, a data search was performed using Scopus. The study concept and
methodology of this paper are illustrated in Figure 8.

Phase 5:
Interpret,
explain, and

Phase 4:
Data

Phase 2: Phase 3:

Data Data .
discuss

output from
the software

Collection Analysis Visualization

Figure 8. Science mapping workflow using bibliometric analysis.

3.2. Descriptive Qualitative Technique Research for Information Regarding the
Phenomenon of Learning Activities using the Inquiry Method

In this research, the descriptive qualitative research method was employed, which is a type
of research method where the researcher does not provide any treatment or change the
object of research (Colorafi & Evans, 2016), and the data obtained is not manipulated, so that
the picture of the phenomenon that occurs is following the data and information in the field.
Therefore, this descriptive qualitative research technique provides complete information
regarding the phenomenon of learning activities using the inquiry method in recognizing color
changes in children with mild intelligence barriers in one of the special schools in the city of
Bandung. The technique used in this research is to collect observation and interview data.
The research procedure is in Figure 9.

DOI: https://doi.org/10.17509/ijost.v8i3.68623
p- ISSN 2528-1410 e- ISSN 2527-8045



571 | Indonesian Journal of Science & Technology, Volume 8 Issue 3, December 2023 Hal 561-580

The research was carried out starting with carrying out a literature study by collecting
studies and theories related to inquiry learning strategies, children with intellectual
disabilities, and changing primary color into secondary color. After the studies and theories
were collected, observation and interview guidelines were created which were used to collect
data. The source of the data obtained in this research was obtained through interviews with
class teachers. Interviews were conducted using guidelines to obtain the desired data through
guestions and answers with the teacher. Observations were carried out by observing the
subject of learning activities using inquiry learning strategies in recognizing color changes in
students with mild intellectual disabilities at various levels starting from elementary,
secondary, and high school levels specific for special needs students. The target research
subjects this time were 5 students and female students. This research was conducted in one
of the special schools in Bandung, Indonesia with learning conditions outside the classroom,
precisely in the field where students gather to participate in learning activities.

Literature Creating . Makingaschool

& = i =3 i
survey 7 Guidelines ¥ permitletter  ” Observation == Interview

Figure 9. Research procedures.

4. RESULTS AND DISCUSSION
4.1. Bibliometric Analysis of Teaching Color Change with Intellectual Disabilities

Bibliometric analysis has been employed to facilitate study analysis across several research
domains. This study employed bibliometric analysis to gain insight into the contemporary
research trends related to teaching color change.

4.1.1. Development of research in the teaching color changes to intellectual disabilities by
year

A total of 11 publications, spanning from 2010 to 2023, have been published on the topic
of teaching color change with intellectual disabilities. The titles, abstracts, and article data
were screened to ensure their relevance to the specified study issues. The evolution of
research in color change is depicted in Figure 10. In general, fewer studies were conducted
between 2010 and 2023. There were 2 articles in 2010, no article in 2011, 1 article in 2012-
2013, no article in 2014-2015, 1 article in 2016, no articles in 2021, 3 articles in 2022, and 2
articles in 2023.

Documents
N

1
0 d////ﬂ\\\\t
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

Figure 10. Development of published articles per year related to teaching color change with
intellectual disabilities (2010 — 2023).
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4.1.2. How has the development of teaching color changed for student disability research
in Indonesia?

Figure 11 shows that research on teaching color changes for student disability is still very
rarely carried out and is still zero in Indonesia. Understanding that research on teaching color
changes for student disability is still rare and minimal in Indonesia requires some basic
understanding of the state of research in that country; 1) Lack of Focus and Priority: In
Indonesia, research in the fields of social sciences and humanities, including leadership, may
not yet be the main focus for many research institutions and universities. As a result, research
on teaching color changes for student disability may not have received enough attention from
researchers, 2) Limited Resources: Lack of funding and research infrastructure can be a major
obstacle in promoting research in specific fields such as teaching color changes for student
disability. Research involving advanced technology or big data often requires significant
investment, which may not be available at many institutions in Indonesia. To address the
lack of research in this area in Indonesia, ongoing efforts are needed to raise awareness,
obtain financial support, strengthen research infrastructure , and increase collaboration
between research institutions, universities, and industry. Thus, there will be an increase in
the number and quality of research on teaching color changes for student disability carried
out in Indonesia.

oy
g
Malaysia _
—
Undefined _
0 0.5 1 15 2 2.5 3 3.5 4 4.5 5 5.5
Documents

Figure 11. Development of published articles by country related to teaching color changes
for student disability.

4.1.3. How is the development of teaching color changes for student disability research
based on subject areas in the fields of business, management, and accounting?

Figure 12 shows that the subjects. The analysis showed that there is only 1 article, namely
the article entitled “Specific learning disorders in vocational music training: Screening tools
and qualitative study among students of AFAM institute”. The findings of the article are in an
attempt to overcome the challenges. They extend their study sessions. The most important
point is its focus on memorizing the compositions and making adjustments to the score (i.e.
colors, symbols, etc).

Many students use the layered method of studying, which involves adding aspects of the
score one after the other. The interviews also provided insight into their perspectives and
recommendations for enhancing students' access to music education at the Conservatory.
This shows that from the special needs education and psychology
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perspective, research still needs to be improved regarding teaching color changes to students
with special needs.

Psychology (5.6%)
Health Professi... (5.6%) “‘\\

Engineering (5.6%)

Computer Scienc... (5.6%) ~—_
~— Social Sciences... (44.4%)

Chemistry (5.6%) —

Arts and Humani... (11.1%)

Medicine (16.7%)

Figure 12. Development of published articles by subject area related to teaching color
changes for student disability.

4.2. Student Demographics as a Subject for Teaching Color Changes Experiments

The research was conducted on children with mild intelligence barriers. The research was
conducted on 5 students with the initials K, U, G, R, and A. Children with mild intellectual
disabilities are children who experience intellectual disorders, where children have an 1Q
below the average, namely 70 to 50.

Children with mild intellectual disabilities (IQ 50-70) are those who are included in the
group whose intelligence and social adaptation are hampered, but they can develop in
academic lessons, children with intellectual disabilities can be developed optimally and they
need special service (Maulidiyah, 2020). The impact of mental retardation causes them to
experience problems in the academic field, adapting to the environment, and experiencing
speech, language, and emotional disorders. Children with mild intellectual disabilities have
the same intelligence level as children aged 9-12 years. For children with mild intellectual
disabilities, getting to know color will help children in everyday life. Color is very meaningful
for someone to know in everyday life (Gil & Le Bigot, 2014). One example is when a child
determines his favorite color and when coloring to produce a work, he no longer needs to ask
people about the color to be used.

4.3. Learning Process

Based on the observations, we found phenomena before implementing the inquiry
learning strategy on 5 students with the initials K, U, G, R, and A who were categorized as
children with intellectual disabilities. Table 4 shows learning results before implementing
inquiry learning strategies. The teacher received data that students were not able to
recognize color changes (Yani & Sopandi, 2020). This is also confirmed by research conducted
where children with mild intellectual disabilities experience obstacles in the concept of color
recognition.

After knowing the student's learning outcomes in learning activities to recognize color
changes. The teacher then carried out learning activities to recognize color changes using
appropriate inquiry learning strategies using the steps for implementing inquiry learning
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strategies according to Hamdani (2020 ). Table 5shows steps for implementing inquiry
learning strategies. We have six steps for implementing inquiry learning: (i) orientation, (ii)
formulating the problem, (iii) formulating the hypothesis, (iv) collecting data, (v) testing the

hypothesis, and (vi) making conclusions.

Table 4. Learning results before implementing inquiry learning strategies.

Observation Results

No Aspect K U G R A
1. P M ™ M ™ M
2. S M ™ ™ ™ M
3. PS ™ ™ ™ ™ ™

Note: M is for the child who is capable; TM is for the child who is not capable; P is for the child who
can name primary colors; S is for the child who can name secondary colors; PS is for children who can
communicate the results of mixing colors.

Table 5. Steps for implementing inquiry learning strategies.

No Learning Stage Student Learning Activities
1. Orientation (when 1. The teacher explains the objectives and expected results, namely
the teacher changing primary color into secondary color through painting activities
understands the on tote bags.
condition of 2. The teacher motivates students to continue participating in learning
students to be enthusiastically. One of them is singing about color.
ready to carryout 3. The teacher introduces the media used, such as watercolor, tote bags,
the learning and brushes that will be used
process) 4. Teachers always accompany their students in their learning
2.  Formulating the 1. The teacher encourages students to be able to find problems regarding
Problem (bringing problems related to color.
students to a 2. With the teacher's encouragement, one of the students succeeded in
problem that bringing up the problem of changing primary colors into secondary
contains a puzzle) colors.
3.  Formulating a 1. The teacher names and shows the colors in watercolors
hypothesis 2. Students repeat the colors previously mentioned by the teacher.
(provide a 3. Theteacher asks random questions about the colors shown and then the
temporary answer students answer them.
to a problem being 4. The teacher asks about color changes that can produce other colors.
studied 5. Students see color images (from media that have been prepared by the
teacher) and identify the colors.
4. Collecting Data 1. Students accompanied by the teacher have a discussion with their
friends for the colors produced
2. The teacher asks students' opinions about changing primary to
secondary colors
3. Thebasic color which is part of the secondary color of the color is chosen
by the student and depicted with the palm and then attached to the tote
bag media
5. Testing 1. Students who have completed their drawings submit the results of their
Hypotheses work by stating the constituent components of the secondary colors
produced.
2. Prove the color results mentioned with color image media data that has
been prepared by the teacher.
6. Making Formulate conclusions from all the guided inquiry learning steps with the
Conclusions material of changing primary color to secondary color.
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After implementing the inquiry learning strategy in learning activities, students
experienced significant learning improvements where students experienced a lot of
development in their abilities. Inquiry learning strategies can improve students' critical
thinking abilities (Prasetiyo & Rosy, 2021; Lusidawaty et al., 2020). Table 6 shows the results
of implementing inquiry learning strategies.

Table 6. Results of implementing inquiry learning strategies.

Observation results

No Aspect K T G R A
1. P M M M M M
2. S M ™ M M M
3. PS M ™ M ™ M

Note: M is for the child who is capable; TM is for the child who is not capable; P is for the child who can name
primary colors; S is for the child who can name secondary colors; PS is for children who can communicate the
results of mixing colors.

Students who attended the color recognition activity through painting on tote bags (bags)
were children with mild intellectual disabilities from elementary, junior, and high school
levels. One of the learning strategies currently used is the inquiry learning strategy. Inquiry
learning is a learning model that invites students to always be active optimally. With inquiry
learning, students become learning objects who are not only recipients of the material but
must be able to find the material being studied themselves (Dhamayanti, 2022). In
implementing this strategy, teachers must choose learning that is suitable for children. For
example in science and arts learning. Using inquiry learning can activate students' learning
processes and can develop critical and creative thinking skills while practicing open
collaboration skills with students. The material presented by the teacher is about the basics
that will be studied by students. One of them is learning to recognize color. The aim is for
students to improve their ability to recognize color through painting activities on tote bags.

This learning strategy is applied to children with mild intellectual disabilities, where
students are not yet able to recognize and determine the color they are asked about. Before
implementing it, the teacher first prepares the drawing media that the students will use, such
as tote bags, brushes, and watercolor. The teacher used the question-and-answer play
method. Because the question-and-answer method helps students' brain development in
their learning progress. By using this method, teachers can ask students, and respond to each
other's answers and students have the opportunity to ask questions and convey their views
to the teacher. The implementation of the inquiry strategy at SLB This is supported by the
results of an interview with one of the school teachers, that teachers must continue to direct
and accompany their students. Thus, they participate actively in participating in learning
(Prijanto & De Kock, 2021). In their activities, all students are always directed to search for
and find their answers to something that is being questioned (Putri & Fathoni , 2022 ). This
strategy is also quite effective ifimplemented in learning that is appropriate for children. The
learning process is carried out by the teacher employing the teacher accompanying the
students . Thus , the teacher directs the students in this inquiry learning process . Before
carrying out the learning process the teacher makes a lesson plan and modules based on the
class . This is reinforced by literature that in the learning process , children with intelligence
barriers require repetition and assistance (Aini, 2019). Based on the research that has been
carried out, the results show that in the activity of recognizing color through painting on tote
bags, there are still many students who do not know color, especially students who are still in
small classes. For students with intellectual
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disabilities who are already in junior and senior high school levels, most of them already know
the names of the colors (shown by the teacher).

The learning was carried out through this tote bag painting activity by students with
intellectual disabilities. At low-level students, many students are not yet confident in learning.
At the junior high school level, students appear to be quite orderly in their learning. Students
look active and still enthusiastic about participating in learning activities. High school students
also appear to be orderly in participating in learning activities. However, there are still some
students whose focus is diverted. Students can also follow the teacher's directions when
painting. After painting, the students take turns washing their hands one by one. Each student
has different and unique potential. This difference can be seen in students who have a
mindset and imagination in the work they produce. Therefore, learning activities need to be
selected and designed to provide opportunities and creative freedom to develop creativity
(Hidayat et al., 2020).

Finally, this study can give additional ideas regarding students with special needs. This also
gives additional information to the current literature (Juhanaini et al.,, 2022; Irawan, 2021;
Maryanti, 2021; Apriyanti, 2023; Adesokan et al., 2022; Manullang et al., 2021; Maryanti et
al., 2021).

5. CONCLUSION

Learning activities that have been carried out on children with mild intellectual disabilities
at special needs schools. In learning activities, students are generally active and can pay
attention to the teacher's explanations and directions in an orderly manner. However, it
appears that some students are less active in participating in the learning. This research also
aims to find out the results of the implementation of inquiry learning strategies in learning
activities to recognize color changes in children with intellectual disabilities. The research
results show that learning activities to recognize color changes in children with intellectual
disabilities through inquiry learning strategies can be implemented if the learning process is
carried out appropriately and follows students' needs. Therefore, color change trials carried
out using the inquiry method produced good results. It is hoped that this article will provide
information for readers in carrying out learning activities to recognize color changes in
children with intellectual disabilities through inquiry learning strategies.
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