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STEAM Based Color Wheel Applications
and Outcomes with Gifted and Talented
Students

Ustlin ve Ozel Yetenekli Ogrencilerle STEAM Temelli
Renk Cemberi Uygulamalari ve Sonuclari

ABSTRACT

This study aimed to compare two different implementations of a STEAM-based color wheel, digitally
designed with CMY science-based paint colors, one grounded in measurement precision and the other
in experiential precision, and to reveal the advantages offered by these two implementations within the
framework of the integrated STEAM learning model. A total of 16 students participated in the color wheel
painting activity, including five gifted middle school students identified in the domain of general intel-
lectual ability, six middle school students identified in the domain of artistic talent, and five university
students selected as talented individuals in the field of art. The findings demonstrated that STEAM-ba-
sed activities and their associated practices meaningfully integrated participants’ existing skills with
the new competencies they developed throughout the process. In this respect, both gifted and talented
middle school students and talented university students completed the activity successfully. In addi-
tion, the results indicated that students actively employed skills such as attention, visual perception,
proportional reasoning, comparison, decision-making, and creative problem-solving during the imple-
mentation process. While measurement-precision-based practices supported systematic thinking and
controlled procedural steps, experiential-precision-based practices made students’ artistic interpreta-
tions, visual evaluation skills, and original forms of expression more visible. These findings suggest that
the STEAM approach provides both structured and flexible learning opportunities for individuals with
diverse talent profiles. Furthermore, the teaching of color was found to represent not only a technical
or artistic process, but also a holistic learning experience that fosters interdisciplinary connections. The
findings also demonstrated that students restructured their prior knowledge throughout the imple-
mentation process and engaged in a more holistic learning experience in terms of interdisciplinary thin-
king, the development of aesthetic awareness, and the production of a shared outcome. In this process,
skills such as collaboration, patience, evaluation, and responsibility were also supported.

Keywords: STEAM based color wheel, gifted and talented students, measurement precision, experiential
sensitivity
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Bu galismada, CMY bilimsel temelli boya renkleriyle dijital ortamda STEAM temelli tasarlanan renk gem-
berinin, 6lgiim ve deneyim hassasiyeti temelli iki farkli yolla yapilan uygulamasinin karsilastiriimasi ve bu
iki uygulamanin STEAM biittinlesik 6grenme modeli cergevesinde sagladigi avantajlarin ortaya konulmasi
amaglanmistir. Renk cemberi boyama etkinliginde, genel zihinsel yetenek alaninda tanili Gstiin zekal 5 ve
resim Ozel yetenek alaninda tanili 6 ortaokul 6grencisi ile resim alanina secilmis 6zel yetenekli 5 tiniversite
ogrencisi olmak Uzere toplam 16 dgrenci yer almistir. Calismada elde edilen sonuglar, STEAM temelli et-
kinliklerin ve beraberindeki uygulamalarin, bireylerin var olan becerileri ile siireg icinde gelistirdikleri yeni
becerileri anlamli bicimde butinlestirdigini gostermistir. Bu sayede hem Ustilin zekali ve ozel yetenekli
ortaokul 6grencileri hem de 6zel yetenekli Universite 6grencileri etkinligi basarili performansla tamam-
lamistir. Ayrica uygulama stirecinde 6grencilerin dikkat, gérsel algi, oranlama, karsilastirma, karar verme
ve yaratici problem ¢ézme becerilerini etkin bigcimde kullandiklari belirlenmistir. Olciim hassasiyeti temelli
uygulamalarin sistematik diisinme ve kontrollii islem basamaklarini destekledigi; deneyim hassasiyeti te-
melli uygulamalarin ise 6grencilerin sanatsal yorumlarini, gorsel degerlendirme becerilerini ve 6zgln ifade
bicimlerini daha belirgin hale getirdigi gorilmustir. Bu bulgular, STEAM yaklagiminin farkli yetenek pro-
fillerine sahip bireyler icin hem yapilandiriimis hem de esnek 6grenme olanaklari sundugunu ortaya koy-
maktadir. Bununla birlikte, renk 6gretiminin yalnizca teknik ya da sanatsal bir stire¢ olmadigi, ayni zamanda
disiplinler arasi baglantilar kurmayi destekleyen biitiinctl bir 6grenme yasantisi sundugu anlasilmaktadir.
Elde edilen bulgular, 6grencilerin mevcut bilgi birikimlerini uygulama strecinde yeniden yapilandirarak di-
siplinler arasi diisinme, estetik farkindalik gelistirme ve ortak tirlin olusturma agisindan daha butincul bir
ogrenme deneyimi yasadiklarini géstermektedir. Bu siirecte is birligi, sabir, degerlendirme ve sorumluluk
gibi becerilerin de desteklendigi sdylenebilir.

Anahtar Kelimeler: STEAM temelli renk gemberi, Ustlin ve 6zel yetenekli 6grenciler, dlgim hassasiyeti,
deneyimsel duyarlilik
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Introduction

In our century, where talent and creativity remain continuously
at the forefront, the STEAM (Science, Technology, Engineering,
Arts, and Mathematics) integrated learning model emerges as
the approach most strongly aimed at empowering individuals in
this context. This model was defined in 2014 by the National Art
Education Association (NAEA) as “the infusion of art and design
principles, concepts, and techniques into STEM education” (Na-
tional Art Education Association, 2014). More broadly, the STEAM
integrated learning model is described as the integration or in-
corporation of the arts into the STEM fields Science, Technology,
Engineering, and Mathematics (Chu et al.,, 2019).

Areview of the literature indicates that integrative teaching mod-
els enhance learning and foster creative thinking skills (Ahmad
et al,, 2021; Sanders, 2008). For example, integrated science and
mathematics teaching programs have been found to be effective
across all grade levels and particularly for students performing
below the average (Hartzler, 2000). In particular, programs such
as STEAM education, which incorporate integrated arts instruc-
tion, support students in making connections between disci-
plines and real-life contexts (Kang et al., 2012). Furthermore, pro-
grams integrated with arts education encourage the production
of more creative solutions by leveraging the creative dimension of
arts education (Henriksen, 2014).

The STEAM integrated learning model supports students’ en-
gagement, creativity, innovativeness, problem-solving abilities,
and other cognitive skills through interdisciplinary integration
(Liao, 2016). In their study, Wilson and Hawkins (2019) observed
that when students attempted to understand real-world prob-
lems using the STEAM model, they effectively employed a combi-
nation of skills including critical thinking, creativity, and imagina-
tion drawing simultaneously from the arts and sciences. Moreover,
by integrating a wide range of knowledge and skills derived from
scientific and engineering practices, this model also provides stu-
dents with a foundation for teaching the nature of science (NGSS
Lead States, 2013).

In 2013, a bipartisan commission established within the U.S. Con-
gress announced that “only the activation of both hemispheres
of the brain would teach people to think creatively and innova-
tively, which is crucial for economic growth and the creation of
high-performance jobs in the 21st century” (Shatunova et al,
2019). Ulger (2019), in his study, found that creative education
limited solely to science did not produce the same cognitive
or practical outcomes in students as arts education. Therefore,
STEAM education through its interconnected content, the coex-
istence of multiple disciplines, and the inclusion of collaborative
tasks has been observed to offer opportunities that dismantle
disciplinary boundaries and promote creative learning (Harris &
Carter, 2021). Moreover, with its interdisciplinary structure, the
STEAM model supports both divergent thinking generating mul-
tiple options and convergent thinking selecting and effectively
utilizing one of the generated options which constitute the core
components of creative thinking (Liao, 20086). It also provides stu-
dents with opportunities to use their skills more confidently by
strengthening their logical reasoning abilities and technology use
(Morrison, 2006). In addition, the Next Generation Science Stan-
dards (NGSS) highlight that the scientific inquiry and engineering
design skills embedded in the STEAM model enable students to
establish meaningful connections among scientific concepts only
through interdisciplinary collaboration (Next Generation Science,
2013).
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Innovation is achieved through individuals who persistently seek
truth, know how to combine their strengths across various fields
to accomplish their goals when necessary, and can employ prob-
lem-solving and critical thinking skills (Maeda, 2013). The frame-
work of the STEAM integrated learning model also supports this
understanding. In such an educational model, students aiming
to synthesize what they have learned in the classroom can work
on framework problems identified through their own observa-
tions, such as those related to ecosystems, industry/commerce,
or housing, and engage in initiatives to raise awareness about
these issues (Costantino, 2018). Considering this, the core task
of STEAM education is to ensure the effective use of individual
learning, social responsibility, and creative problem-solving pro-
cesses within design thinking to produce meaningful and lasting
solutions (Rolling, 2016). Within such an educational model, stu-
dents can fluidly and integratively apply their skills such as visu-
al design, sound coding, and applying their scientific knowledge
(Gross & Gross, 2016). As in every field, change in education pro-
ceeds through a challenging and unpredictable process (Rolling,
2015); however, the literature shows that 21st-century skills such
as innovation, creativity, and flexibility largely develop within the
framework of STEAM integrated education (Graham, 2020).

Designing a Science-Based Color Wheel in a Digital Environ-
ment

The scientifically grounded primary colors of cyan (C), magen-
ta (M), and yellow (Y) are widely adopted as the primary colors
(referred to as “Primary Colors”) in printing technologies, paint
manufacturing, artistic paint production, and almost all techno-
logically based coloring systems, and they are extensively present
in our daily lives. Within the framework of color theory, the CMY
pigment primaries are in full harmony with the primary light col-
ors red (R), green (G), and blue (B) which allows digitally generated
images to be printed accurately and realistically using CMY pig-
ment primaries. There are numerous studies demonstrating the
compatibility and coherence between RGB light colors and CMY
pigment colors (Hirai et al.,, 2025; Kim & Lee, 2023; Meyn, 2008;
Planinsic, 2004; Ruiz & Ruiz, 2015). These studies explain the na-
ture of both light colors and pigment colors through light—pig-
ment interaction.

Image 1. Image 2.

Framework of the Intermediate Col-
or Design in a Digital Environment

Framework of the Color Wheel in
la Digital Environment
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In this study, Adobe Illustrator software was used to design a color
wheel in a digital environment. Within the CMYK document set-
ting (where “K” represents the rich black formed from the com-
bination of CMY), the aim was to organize the primary colors and
the nine secondary colors created from mixtures of the primary
colors. The area formed by two overlapping circles was divided
into twelve equal sections of 30 degrees each to accommodate
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twelve colors. The primary colors yellow, cyan, and magenta were
placed sequentially at 120-degree intervals, leaving three equal
color spaces between them (see Image 1). These primary colors
were specified in the program’s CMYK color input panel by assign-
ing their own hue to “100” while setting all other values to “0” for
each designated area.

To identify the secondary colors in the circle design, an approach
was employed in which the primary colors were gradually and
equally reduced toward one another in successive steps. Consid-
ering the number and placement of colors in the circle, this reduc-
tion was structured in four stages until reaching the other primary
color. In four stages, the hue of the first coloris reduced to zero, at
which point the new primary color begins. Exemplifying this for-
malized approach between yellow and cyan, the primary color at
100% yellow was gradually graded through four stages 75% yellow,
50% yellow, 25% yellow, and finally 0% yellow until reaching the
next primary color at 100% cyan (see Image 2). The same proce-
dure also applies when progressing from cyan toward yellow on
the color wheel. Through this successive reduction approach, the
two primary colors reach equal quantities at the exact midpoint,
thereby producing the secondary color. At the exact midpoint be-
tween yellow and cyan, the CMY values of the secondary color are
C:50, M:0,Y:50. This demonstrates that the secondary color green
formed by mixing yellow and cyan in equal amounts was accu-
rately produced. According to the same approach, the CMY values
of the secondary colors adjacent to the midpoint were as follows:
the secondary color closer to yellow was C:25, M:0, Y:75, while the
one closer to cyan was C:75, M:0, Y:25. Using this method, all the
colors on the circle can be determined with accurate placement
and hue values. In parallel with the current significance of STEAM
education, this study aimed to compare applications of the sci-
entifically based CMY pigment colors (Science) in a digitally de-
signed color wheel (Technology and Design) with measurements
(Mathematics) and artistic practices (Arts), and to reveal the ad-
vantages these two applications provide within the framework of
the STEAM integrated learning model.

Methods

This research is a comparative application study conducted with-
in the design of a qualitative case study. In the study, the CMY
color wheel activity was implemented through two different
methods measurement-based and experience-based participant
performance products were examined, and the advantages of
these two applications within the context of the STEAM integrat-
ed learning model were evaluated. Qualitative case studies rep-
resent a flexible and multifaceted research approach that allows
for an in-depth examination of a specific phenomenon (Creswell
& Poth, 2018).

The research was carried out during the spring semester of the
2022-2023 academic year at a Science and Art Center (BILSEM)
located in the city center of izmir, which provides support educa-
tion for gifted students. The study group consisted of a total of 16
students: five middle school students identified as gifted in the
area of general intellectual ability attending BILSEM, six middle
school students identified as having special talent in visual arts,
and five university students selected for the field of visual arts
through a special talent examination

Ethics committee approval was received for this study from the
ethics committee of Dokuz Eylll University (Date: 03.03.2022,
Number: E-67493393-302.08.01-208976).

Before the interviews, a consent form was prepared and consent

was obtained from the families of the participants who were mi-
nors, and from themselves for the participants who were of legal
age.

Design, Development, and Implementation Process

In this STEAM-integrated learning study, five sixth-grade middle
school students identified as gifted in the area of general intel-
lectual ability, six sixth-grade middle school students identified
as gifted in the area of visual arts, and five second-year university
students with special talent in visual arts participated, making a
total of 16 students. The first group of middle school students pos-
sessed basic painting skills and scientific color knowledge, while
the second group consisted of students with advanced painting
skills and scientific color knowledge in the field of art. A common
characteristic of both groups was their possession of the funda-
mental painting skills and scientific color knowledge determined
within the scope of this study. Before the implementation began,
both groups were informed about the process. The implementa-
tion lasted approximately two hours for each group separately and
was observed by one science educator and one art educator. In
this STEAM-based activity, two different pathways aiming at the
same outcome for working with the color wheel were defined. In
the first pathway, which involved the students identified as gifted
in the area of general intellectual ability, students mixed the pri-
mary colors using mathematical ratios and painted the primary
and secondary colors on a blank color wheel (see Image 4) without
looking at the pre-colored color wheel (see Image 3). In the second
pathway, the middle school students and university students with
special talent in visual arts used their unique color sensitivity to
paint the primary and mixed colors on the blank color wheel (see
Image 4) by looking at the pre-colored color wheel (see Image 3),
employing their artistic skills. At the end of the study, the work of
both groups was compared and integrated for interpretation.

Image 3. Image 4.
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Results

The first pathway represents a reliable method for everyone, re-
quiring careful attention and allowing results to be replicated with
the same level of precision. Using this method, applications were
carried out with a randomly selected group of gifted students (n
= 5), and consistent outcomes were obtained in our color wheel
painting activities. The students painted the color wheel on the
basis of measurement accuracy by taking paint from pre-weighed
(see Image 5) proportional mixtures using an electronic scale (see

ArtTime 12026 10: 54-60 | doi: 10.62425/at.1840784
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Image 6). Despite minor variations due to differences in students’
painting experience and the amount of paint used resulting in
differences in brightness or saturation the students were able to
complete the color wheel accurately with minimal deviations. Ad-
ditionally, due to limited painting experience, some instances of
painting beyond the designated area were observed. In the sec-
ond stage, students obtained black by taking equal amounts of
pre-measured CMY paints, mixing them, and applying the mix-
ture to a circle they had drawn at the center of the color wheel.
They then gradually reduced the amount of paint on one half of
the circle, achieving shades of gray. In this way, students discov-
ered that they could reach black and gray through equal-ratio
mixtures. After this stage, each student was able to name the col-
ors they had painted on the color wheel using familiar color names
(see Image 7). In the subsequent stage, to systematically name
each mixed color on a scientific basis, and with the support of a
science and art teacher, the colors on the CMY color wheel were
named sequentially as follows: yellow, yellowish-green, green, cy-
an-green, cyan, cyan-blue, blue, magenta-blue (purple), magenta,
magenta-red, red, and yellow-red (orange), returning to yellow.
This process marks a step toward a systematic method of locat-
ing hundreds of pigment colors identified and labeled differently
in the pigment color universe within the CMY color universe.

Image 5. Image 6.

Precise Measurement of Paint Col-
ors to Be Used in the Color Wheel
Painting

Gifted Students Painting the Col-
or Wheel

Image 7.

Experiences of Gifted Students (n = 5) Creating a Color Wheel Using CMY
Primary Colors with Qil PaintS
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Although the second pathway poses greater risks for a novice,
it offers a more flexible and creative approach for students with
stronger color knowledge and artistic skills. In this option, even
though there may be minor shifts in mixed colors with each new
trial, it was observed that the colors still appeared in the correct
positions on the color wheel and that students could flexibly ad-
just toward the desired hue with small touches. Below are exam-
ples of the color wheel painting results produced via the second
pathway. In the color wheel activity carried out without using a
precision scale, specially gifted middle school students (n = 6) and
university art students (n = 5) were able to produce a color wheel
equivalent to the experimentally and technologically developed
one by using CMY primary colors, their unique color sensitivity,
and their experience (see Image 8 and Image 9). It was also ob-
served that all students were successful in creating the interme-
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diate colors between the primary and secondary colors using only
their visual sensitivity (see Images 10 and 11). Because the spe-
cially gifted students were able to select the appropriate amount
of paint they applied to the surface, there were no issues related
to saturation that is, the amount of paint per unit area. In the sec-
ond stage, students again obtained black by taking approximately
equal amounts of CMY paints without measurement and mixing
them, then applied the mixture to a circle they had drawn at the
center of the color wheel. They subsequently reduced the amount
of paint on one half of the circle (lowering the saturation value),
achieving shades of gray. In this way, they discovered that they
could reach black and gray through equal-ratio mixtures without
measurement. After completing the color wheel painting, the stu-
dents named the intermediate colors based on their prior knowl-
edge, just as they had done in the first stage. In the final stage, to
adopt a more systematic and universal naming convention on a
scientific basis, and with the support of a science and art teach-
er, the intermediate colors were renamed in a way that would be
consistent for everyone.

Image 8. Image 9.

Visual (Eye-Based) Measurement of
Paint Colors to Be Used in the Color
Wheel Painting

A Specially Gifted University Stu-
dent in the Field of Art Painting
the Color Wheel

Image 10.
Experiences of Gifted Middle School Students (n = 6) Creating a Colo
Wheel Using CMY Primary Colors with Oil Paints
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Image 11.

Experiences of Specially Gifted Second-Year University Students (n = 5)
Creating a Color Wheel Using CMY Primary Colors with Oil Paints
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The two pathways discussed above represent a complementary
combination of structured and flexible methods. They are scien-
tifically, mathematically, and artistically coherent. Both methods
are suitable for any student or individual possessing basic color
knowledge and painting skills. Within these two pathways, we
may encounter two types of student groups or individuals. The
first group consists of students who possess basic mathematical
proportional reasoning and painting skills but lack experience in
color mixing. These students, prior to the activity, completed the
color wheel by mixing colors according to measured ratios and
thus developed their color-mixing experience. The second group
consists of students who are already knowledgeable about col-
ors and their mixtures. These students applied their knowledge
of color and painting experience to a primary color-based propor-
tional wheel. The aim is to transition from a more ambiguous and
flexible domain toward a more structured and scientific one.

Discussion

In the present study, the CMY-based color wheel activity imple-
mented through measurement precision offered a learning expe-
rience that enhanced both the cognitive and psychomotor skills
of the students. The measurement-based approach was found
to enable students to achieve repeatable and reliable results in
color mixing. This, in turn, particularly increased the motivation of
gifted students in tasks requiring accuracy and precision and al-
lowed them to employ their problem-solving strategies in a more
systematic manner. Indeed, the literature also emphasizes that
STEAM-based activities improve students’ analytical thinking and
problem-solving skills and enhance success in tasks requiring ex-
perimental precision (Yakman & Lee, 2012; Bequette & Bequette,
2012; Perignat & Katz-Buonincontro, 2019). Minor deviations
experienced by students while painting the color wheel such as
painting beyond the designated area or differences in saturation
should be evaluated as consistent with the nature of experiential
learning. Such small errors enabled students to observe, analyze
mistakes, and regulate their own learning processes.

In the study, students’ ability to achieve black and gray tones
through equal-ratio mixtures strengthened their conceptual un-
derstanding of color theory. This finding supports one of the core
principles of the STEAM approach integrating scientific processes
with artistic creativity (Henriksen, 2014; Land, 2013). Henriksen
(2014) emphasizes that STEAM practices enhance creativity and
interdisciplinary thinking, while Land (2013) highlights that the
integration of art into STEM processes deepens learning and fos-
ters innovative problem-solving skills.

Overall, it was observed that both experimental pathways es-
tablished a balance between structured scientific processes and
flexible artistic creativity, enabling students to consolidate their
color knowledge and painting skills. This situation successful-
ly reflects in practice the core principle of the STEAM approach
integrating scientific processes with artistic creativity (Sanders,
2008; Henriksen, 2014). Consequently, implementing both the
measurement-based and experience-based pathways together
creates an integrated learning environment that supports stu-
dents’ analytical and creative skills, offering a flexible and effective
learning pathway for individuals with diverse ability backgrounds.
It is anticipated that these two pathways, proposed for different
knowledge and skill backgrounds, can simultaneously support
both the conceptual learning of color theory and the processes of
individual creativity and discovery.

Conclusion and Recommendations

The color wheel is a scientifically grounded system based on the
binary mixing of primary colors. However, when colors are mixed
not only in pairs but also in triplets, much darker tertiary mixtu-
res can be produced compared to binary mixtures. For example,
an equal CMY triplet mixture results in black or various shades
of gray depending on the saturation level (see the central points
in Images 7, 10, and 11). Beyond this, a wide range of darker tones
than those obtained from binary mixtures can be produced throu-

gh the simultaneous use of three primary colors. In conclusion,
with this systematic method of mixing primary colors in binary
and ternary combinations, pigment colors found in nature can be
imitated with great accuracy. The universal consistency of science
and the creativity of art together provide us with this power today.
Naturally, there is no barrier to painting with the rich variety of
color pigments found in nature. However, this is an effective way
to produce colors scientifically accurately, cost-effectively, and
with unlimited creativity. Ensuring that this color standardization,
which aligns with scientific principles, can be used in all educa-
tional institutions requires the collaboration of all stakeholders.
All these efforts can today be methodologically implemented
within the framework of the STEAM integrated learning model.

When we evaluate the results of the study as a whole, it becomes
evident that STEAM-based activities and their accompanying im-
plementations have enabled individuals to meaningfully integrate
their existing skills with newly acquired ones, allowing both gifted
and specially talented students to demonstrate successful per-
formance in the activities. In this context, it can be stated that
STEAM-based activities provide individuals with flexible, creative
(Wilson & Hawkins, 2019), and integrative learning opportunities
drawn from a broad and comprehensive skill set.
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Yapilandinimig Ozet

Amag:

Bu arastirmanin amaci, CMY (cyan, magenta, sari) bilimsel temelli boya ana renkleri kullanilarak dijital ortamda tasarlanan STEAM
temelli renk gemberinin, 6lglim hassasiyetine dayali yapilandiriimis uygulama ile deneyimsel duyarliliga dayali esnek uygulama olmak
Uzere iki farkli yontem Ulzerinden kargilagtirmali olarak incelenmesidir. Arastirmada, s6z konusu iki uygulama yolunun yalnizca ortaya
¢ikan drtinler bakimindan degil, ayni zamanda STEAM bitlinlesik 6grenme modeli baglaminda sundugu 6gretimsel olanaklar agisindan
da degerlendirilmesi amaglanmistir. Bu dogrultuda caligsma, bilimsel dogruluk, teknolojik tasarim, matematiksel oranlama ve sanatsal
Uretimi ayni 6grenme zemini Uzerinde bir araya getiren disiplinler arasi bir uygulama gergevesinin nasil isledigini ortaya koymaya
yonelmistir. Renk cemberi etkinligi, bu baglamda yalnizca bir boyama galismasi olarak degil; kavramsal 6grenmeyi, sireg temelli problem
¢ozmeyi, dikkat ve islem hassasiyetini, gorsel ayirt etme becerisini ve yaratici tretimi bitlinlestiren ¢ok boyutlu bir 6grenme deneyimi
olarak ele alinmistir. Aragtirmanin temel yonelimi, farkli yetenek profillerine sahip 6grencilerde ayni 6grenme hedefinin farkl uygulama
yollariyla nasil gergeklestirildigini ortaya koymaktir.

Yontem:

Arastirma, nitel arastirma yaklagimi gergevesinde kurgulanmis karsilastirmali bir durum calismasidir. Calisma, 2022-2023 egitim-
dgretim yili bahar déneminde, izmir il merkezinde Ustiin yetenekli 6grencilere destek egitimi sunan bir Bilim ve Sanat Merkezi (BILSEM)
ve bir Universitede Resim-is Egitimi Anabilim Dalinda 6grenim gdérmekte olan dgrencilerle yiiritilmistir. Calisma grubunu toplam 16
ogrenci olusturmustur. Katilimcilarin 5’i genel zihinsel yetenek alaninda Ustiin olarak tanilanmis ortaokul 6grencisi, 6’si gorsel sanatlar
alaninda6zelyetenekliortaokul 6grencisive 5’igorsel sanatlaralanina zelyeteneksinaviile kabul edilmisikincisinifiiniversite 6grencisidir.
Uygulama 6ncesinde arastirmada kullanilacak renk cemberi, Adobe lllustrator yaziliminda CMYK dokiman olarak hazirlanmistir. Tasarim
slirecinde iki gemberin kesisiminden olusan alan 12 esit pargaya ayrilmis, her bir dilim 30 derece olacak bicimde diizenlenmis; ana
renkler 120 derecelik araliklarla konumlandiriimis, ara renkler ise ana renklerin birbirine dogru asamali ve esit azaltilmasi ilkesine gore
yapilandiriimistir. Uygulama siirecinde ayni 6grenme ¢iktisina yonelen iki farkli yol izlenmistir. Birinci uygulamada, genel zihinsel yetenek
alaninda dstin 6grenciler, dnceden boyanmis 6rnede bakmaksizin, bos renk gemberini matematiksel oranlara dayal boya karigimlariyla
tamamlamustir. ikinci uygulamada ise gorsel sanatlar alaninda 6zel yetenekli 6grenciler, dnceden hazirlanmis drnek renk gemberinden
yararlanarak ayni etkinligi gorsel duyarliliklari ve sanatsal deneyimleri dogrultusunda gerceklestirmistir. Her bir uygulama yaklasik iki
saat slirmus; slreg bir fen egitimcisi ile bir sanat egitimcisi tarafindan gozlemlenmistir. Arastirmanin temel veri kaynagini, uygulama
sonunda elde edilen 6grenci performans Urinleri olusturmustur.

Bulgular:

Arastirma bulgulari, her iki uygulama yolunun da 6grencilerin renk ¢emberi etkinligini basariyla tamamlamasina olanak sagladigini
gostermektedir. Olgiim hassasiyetine dayall yapilandiriimis uygulamanin, dikkat, stire¢ denetimi ve tekrarlanabilir sonug Uretimi
bakimindan daha kontrolli ve glivenilir bir 6grenme zemini sundugu belirlenmistir. Bu uygulamada 6drenciler, dnceden tartilmis oransal
boya karisimlarini elektronik terazi aracihgiyla kullanmis; boyama deneyimine bagli olarak parlaklik, doygunluk ya da sinir tagsmasi gibi
sinirh farkhliklar gozlense de, renk cemberiniyliksek dogruluk dlizeyinde tamamlamislardir. Ayrica 6grencilerin, esit oranli CMY karigimlari
yoluyla siyah ve gri tonlarina ulasabilmeleri, renk kuramina iligkin kavramsal anlamalarini desteklemistir. Deneyimsel duyarlliga dayali
esnek uygulamanin ise, 6zellikle renk bilgisi ve sanatsal becerisi daha gelismis 6drenciler agisindan daha yaratici ve uyarlanabilir bir
slire¢ sundugu saptanmistir. Bu uygulamada 6lgtim aract kullanilmaksizin, 6grenciler yalnizca gorsel sezgileri ve sanatsal deneyimleriyle
ana ve ara renkleri dogru konumlarda olusturabilmis; kiglik ton kaymalarina karsin hedef renge yakin sonuglar elde edebilmislerdir.
Bunun yaninda, ylzeye uygulanan boya miktarinin daha kontrollt segilebilmesi nedeniyle doygunlukla iligkili sorunlarin daha sinirh
oldugu gozlenmistir. Her iki uygulama yolunda da 6grenciler, ana renkler, ara renkler, siyah ve gri tonlar arasindaki iliskileri dogrudan
deneyimleyerek bilimsel bilgi ile sanatsal tretim arasindaiglevsel bir bag kurmustur. Bulgular, bu iki uygulamayolunun birbirine alternatif
degil, birbirini tamamlayan 6gretimsel yapilar olarak degerlendirilmesi gerektigini gostermektedir.

Sonug ve Oneriler:

Arastirma bulgulari, STEAM temelli renk cemberi etkinliginin 6grencilerin sahip olduklari bilgi ve beceriler ile uygulama slirecinde
gelistirdikleri yeni yeterlikleri bitiinlestiren etkili bir 6grenme araci oldugunu géstermektedir. Olciim temelli uygulamanin analitik
disiinme, oranlama, dikkat ve islem basamaklarini izleme becerilerini destekledigi; deneyim temelli uygulamanin ise gorsel
dederlendirme, sanatsal esneklik ve yaratici uyarlama becerilerini 6ne cikardigi belirlenmistir. Bu baglamda, iki yaklasimin birlikte
ele alinmasinin farkli yetenek profillerine sahip ¢grenciler agisindan hem yapilandiriimis hem de esnek 6grenme olanaklari sundugu
soylenehbilir.

Arastirma kapsaminda ayrica, ana renklerin ikili ve Gg¢lU karisimlari yoluyla dogadaki pigment renklerinin bilimsel olarak tutarli, ekonomik
ve yaratici bicimde Uretilebildigi ortaya konmustur. Bu bulgu, renk 6gretiminin yalnizca sanatsal bir uygulama alani olarak degil, ayni
zamanda fen, teknoloji, matematik ve sanat disiplinlerinin bitinlestirildidi islevsel bir 6grenme alani olarak degerlendiriimesi gerektigine
isaret etmektedir.

Bu dogrultuda, bilimsel ilkelere dayali renk standardizasyonunun egitim ortamlarinda 6gretim araci olarak kullanilmasi ve benzer STEAM
temelli uygulamalarin farkli yas ve yetenek gruplarina uyarlanarak yayginlastiriimasi dnerilmektedir. Ayrica gelecekte gergeklestirilecek
arastirmalarda, bu tlr uygulamalarin farkli orneklemler Uzerinde ve daha kapsamli arastirma desenleriyle incelenmesi, STEAM
yaklasiminin 6grencilerin bilissel ve yaratici gelisimleri Gzerindeki katkisinin daha ayrintili bicimde ortaya konmasina katki saglayacaktir.
Sonug olarak arastirma, STEAM bitlinlesik 6grenme modelinin bilimsel tutarlilik ile yaratici Gretimi es zamanl olarak destekleyen giicli
bir pedagojik cerceve sundugunu ortaya koymaktadir
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