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Abstract
Color can play many important roles in the field of architecture, where color is considered an
important element of design, in view of the impossibility of the absence of color from the materials
used in construction and cladding. These materials produce color reflections, which becomes
obligatory for the architect of architecture to organize and employ them to serve one or more goals
according to the nature of the architectural environment that the designer will deal with, represented in
this research in the school. The researcher will work to find a methodology for using color in the
school to become an auxiliary element in the field of the educational process.
Research problem:
Many architects consider that the color selection process is a process that requires an artistic sense,
capabilities and specialized studies in the field of color, which leads to the fear of experimenting with
color combinations and schemes other than what the architect is accustomed to. Thus his color choices
are determined between one or two color groups at most . One of the most important factors that help
to consolidate this belief is the absence of curricula with specific sequential steps for choosing colors,
and on the other hand it may lead to an inappropriate choice of color or the color scheme applied to the
school, and thus negatively affect what color can play in the roles which support the educational
process, and from psychological and behavioral effects on students. Therefore, the research problem is
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determined in the absence of systematic methods to help the architect when choosing the colors of
different schools and educational facilities.
Research Objective:
The research aims to reach a sequential methodology for choosing school colors, activating the role of
color positively to become a design element involved in the architectural design process, and obtaining
harmonious colors among them that improve public taste, positively affect the behavior of students,
and provide a suitable work environment for interaction, production and relationships Social among
pupils.
The research includes a detailed theoretical study of colors, and then an analytical study of the
proposed approach in choosing the colors of schools and concluding with recommendations and
results.
Key words: color characteristics - color traits- color schemes - color therapy.
The theoretical study of colors:
First - theoretical knowledge of color science:
1- Definition of Color:
Color is defined in dictionaries: it is one of the properties of light. As scientific theories have proven
that materials have no color, but they absorb some of the spectrum rays and reflect others, so that each
material acquires the color of the ray that reflects it [1]. For example, the green leaf color is a result of
the leaf’s absorption of all frequencies of light except for the green reflected by it. The colors in the
color wheel represent [2] (Figure 1).

Figure (1) The color Wheel [2]
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1-1- Primary colors:
These are the Red, yellow, and blue are called primary because they cannot be derived from other
colors as a result of mixing or fusion.
1-2- Secondary Colors:
These are the green, orange and purple colors. They are called secondary because they can be derived
and obtained by mixing two primary colors, for example orange is the result of mixing red and yellow.
1-3- Tertiary colors:
These are the colors that meet each other in the color Wheel for example blue complementing orange,
purple to yellow, and green to red.
There are also neutral colors, which are white, black and greys.
2- The specific properties of color [3]:
2-1- color hue:
The essence of color expresses the original pigment that composes any color, for example, Rose has a
red hue, and Ivory has a yellow hue and it can be primary, secondary or triple hues depending on the
degrees of intermixing of these hues.
2-2- Lightness, Value:
It is the amount of light in the same color, and yellow is the highest color in terms of lightness, as the
amount of light in it is greater than in other colors. Blue is the least color and adding black to the color
reduces its lightness, while adding white increases them
2-3-Saturation, Intensity:
It means the intensity of the original pigment in color, and it means how close or far the color is to its
hue. The pure color is a "original hue" whose degree of saturation is 100%, and the grey color has a
degree of 0% saturation, passing through many tons.
Table (1) shows the three characteristics of yellow as an example:
Table (1) the three characteristics (trait - value - saturation) of the yellow color:
Color Property
"Saturation"
" Value"
"Hue"

Color
Yello

3- Defining characteristics of color [3]:
3-1- Absolute qualities:
These are represented by warm & cold color:
The colors are divided into two groups related to the feeling of heat: the warm colors and the cold
colors, and the warm colors start from light green through orange to red (which is called the warm area
for spectroscopy), while the cold colors are between dark green and blue Down to the violet (which is
the so-called cold region for spectroscopy). Figure (2). This sense of temperature and color is present,
but it has no real thermal effect, but only psychological effects.
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Figure (2) Cold and warm Colors [3]

3-2-Complementary Colors:
And it is divided into two types of complementaries according to the source of color, which are
Primary and generative complementary:
Fundamental Complementary: It is related to pigment colors. When two primary pigment colors are
mixed, such as red and yellow, the resulting secondary color (orange) is called complementary to the
third primary color blue and orange and blue are called complementary colors together, and their
mixing results in a neutral color. They are also the colors that ask the eye, when they complement
each other, to calm the color effect.
Generative Complementary: It is associated with colored lights that, when mixed with equal intensity,
produce one of the shades of grey such as red with bluish green, orange with greenish blue.
B- Simultaneous colors: are the colors that are generated in the field of vision when the eye sees one
of the colors (whether the color is pigment or light) in the absence of its complement after looking
closely at the color, forming what is called the color aura, and it is completely equivalent to the
complementary generated for example, orange color is formed by a synchronous greenish-blue color.
4- The relationship of color to light:
Light is the origin of color because light generates color ... color is the result of a process of dispersion
of light, meaning the dispersion of light into its color compounds. The experiment of Isaac Newton
(1643-1727) in which he used a prism to show that sunlight is composed of several Colors, is the first
scattering experiments that separated light into its color compounds called spectrum [4].
And the experiment made by Newton proved that white light when it penetrates from a glass prism
disintegrates into six colors, which are:: (Red, Orange, Yellow, Green, Blue, and Violet) and this is
shown in figure (3).
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Figure (3) Newton’s experiment for splitting white light into a spectrum [4]

5- Color schemes in architecture:
Researchers in the field of colors have tended to study how to achieve a satisfactory harmony between
a group of colors, by finding rules that regulate the selection of color groups to be applied in the field
of architecture, and many attempts have been made to regulate the relationships between colors to
come out with the so-called color scheme in architecture, to get Colors that are harmonious with each
other.
5-1- Definition of Color Schemes:
Color scheme definition: It is the group of colors that achieve a geometric or visual relationship
between them representing the law of that scheme . There are many color schemes based on
relationships between colors, which help the designer arrange his thinking, and to some extent give a
harmonious and harmonious color effect that can be expected.
5-2- Classification of the color scheme:
Many scholars in the field of color have provided classifications for color schemes, such as the
scientist Halse, who considered that a good color scheme is one that contains a small number of
colors, as the large number of colors makes it difficult to work in harmony between them. , Which
causes the work to lose its consistency and become unpleasant to the viewer. [5]
As for the scientist Zelansky, he mentioned another scheme that depends on the complementary
color: the scheme of the two neighbouring colors and their complement.
Scientist Pile also presented the four-color scheme. The classification presented by the colorist Birren
is considered the most comprehensive, as Perrin divided the scheme s that achieve "chromatic"
homogeneity into basic types. Various color schemes can be listed below [6], and they will be
presented in detail in Table (2) where they relied on the Shefferle Wheel. For color schemes.
In order to apply a color scheme to a building, one must first "choose a fully-saturated base color, and
we will apply, for example, yellow as the main color for the scheme .) So we get the following
options:
A- color schemes based on similarity relationship:
- A color scheme based on similar essences: it means the use of three to five contiguous entities on the
color wheel, and the similar color scheme is characterized by a large number of variables, and the
similarity scheme between the two essences is also realized at common levels of saturation and
luminosity.
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- A color scheme based on different degrees of what one is: This type of scheme is considered one of
the simplest types as it depends on only one substance, but with different degrees of Lightness ranging
from white to black, or with different saturation from full saturation of color to grey, and it is used in it
from three Into five shades.
-A color scheme based on the degrees of the Lightness scale: In this color scheme , the reliance on the
degrees of the scale of the light value only or the dark degrees only or both.
B - color schemes based on the complementary relationship:
This type of color scheme is based on complementary (which lie opposite each other in the color
wheel). And through this complementation relationship, the following options can be obtained:
- A color scheme based on two complementary meanings: Due to the intensity of the contrast between
the two colors, the most successful of these schemes is in which the color hues are used at a low
intensity and with a high or low value for one of the two colors for large surfaces, and the other color
hue is fully saturated and used in small surfaces.
- A color scheme based on adjacent shades of complementary color: in this type of color scheme, the
similar hues are used in addition to the complementary hue of the color that is located in the center of
similarity, and it plays the role of confirming those color hues.
- A color scheme based on two adjacent color hues and complementary colors: This scheme depends
on choosing two adjacent colors on the color wheel with the two complementary colors of both, and
when working with this scheme , the same principles followed in simple complementary color
schemes are taken into consideration.
-A color scheme based on the color hues with the hues adjacent to their complement: this type of
color scheme depends on choosing one of the colors from the color wheel with the two adjacent colors
of the complementary color (by mixing them we get the same complementary color) on the color
Wheel.
-A color scheme based on the Binary hues adjacent to two complementary ones: This color scheme
depends on determining two complementary ones on the color wheel that represent only a guide, and
the colors used are the colors adjacent to both the chosen colors that have a complete double
relationship between them.
c - color schemes based on the balance relationship:
These are the scheme whose color options are located at equal distances from each other on the color
wheel, and through this balance relationship, the following options can be obtained:
- A two-color scheme: this scheme is based on only two colors, between which a balance relationship
is achieved in their location on the color wheel, so that there is a symmetry in the location of the two
colors around one of the axes passing one of the primary colors on the color wheel.
- Three-dimensional color scheme : These schemes depend on three colors located at equal distances
from each other on the color wheel, which are the most difficult types of color schemes, and the
successful one is the one in which these colors are used with low intensity or with the exception of one
of those colors.
-Four-dimensional color scheme : These schemes depend on choosing four colors located at equal
distances from each other on the color wheel, and the same observations of the three-way scheme are
taken into account in this scheme , and from it more lively and satisfying schemes can be obtained.
D - the color preferences of the parties to the architectural work: as this characteristic is
considered to have a direct impact on the process of choosing color groups, as these preferences reflect
a set of influencing human factors such as cultural, social, economic, political, organizational, customs
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and traditions that affect the parties to the architectural work (represented by Architect, owner, user,
and regulator), all of these factors mix to affect the color preferences of these parties.
Table (2) Color schemes in architecture according to the scientist Birren [6]:
Lightness
Different
Similar Hues
degrees
gradients for
color Hue

The Hues of
the
two
complementar
y colors

Two
Hues
adjacent to the
complementar
y color

1- Color
schemes
based on
similarity
relationship

Two
Hues
adjacent to the
two
complementar
y colors

Tones adjacent Two
to
the complementar
complementar y Hues
y color

2- Color
schemes
based on the
complement
ary
relationship

Quadruple
color scheme

Triangular
color scheme

3- Color
schemes
based on a
balance
relationship

Two-color
scheme

Second: The relationship of colors to humans:
1- Color Perception:
Our perception of the colors around us is affected by the extent of their arrangement and coordination,
so that this organization leads to aesthetic pleasure and psychological comfort and not just a
mechanical perception of an external existence, as the color relationships and the space that a color
occupies in comparison to another color and the degree of a color in relation to other colors. it all
affects our color perception.
The eye is the sensory organ that receives light, so the retina receives the signal and translates it to the
brain, where it is recognized as a color, and that any person can distinguish (12-15) colors even though
the eye distinguishes (10,000) degrees of color, and the expert eye distinguishes (30,000-) 40,000)
shades and more.
The photosensitive cells in the retina absorb light rays, converting them into electrical signals. There
are two types of these light-sensitive cells: rods and cones. The human eye contains three types of
pigments in the cones that enable the eye to see colors and clear images in bright lighting. Figure (4).
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Figure (4) Eye vision of colors [7].

These cones are divided into [7]:
1- Short wave length (S):
Or called blue cones, which differ relatively from the other two types, and are more responsive to
light, and are closely related to the other two types, and have a wavelength of 420 nanometres.
2- Long wavelength cones (L): or called red cones, they are more sensitive to light, and have a
wavelength of 564 nm.
3- Middle wavelength cones (M): or called green cones, they are most sensitive to green light, and
have a wavelength of 534 nm.
The cones of monochromatic colors S, M, L meet to form the remainder of the visible spectrum,
which is confined to certain wavelengths that are perceived by the human being. The optic nerve
carries the electrical signals produced by the retina, and the brain interprets it in the form of a visual
image.
2- Color therapy:
2-1- What is the meaning of color therapy?
Chromotherapy is based on the fact that the body's physiological functions respond to specific colors
[8]. The pineal gland in the brain regulates daily life functions, and when light enters through the eyes
or the skin, it travels through the pathways of the nervous system until it reaches the pineal gland.
Where the different colors emit the frequencies of various longitudinal waves, and these frequencies
have different positive and negative effects on the body's physical and physiological functions.
2-2- Areas of using color energy in therapy:
There are many areas of using color energy as a treatment for people in different places, including [8]:
1- In the field of public health and nutrition.
2- In the field of personal models and relationships.
3- In the field of advertising, marketing and free business
4- In the field of architecture through interior and exterior decorations and designs.
2-3-Methods of color therapy:
There are many methods used in color therapy, including [8]:
- Color therapy and color acupuncture: "Color therapy and color puncture" and this type of therapy
uses the concept of color, and the concept of acupuncture as a way to release and restore healthy
energy confined to a place in the body.
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Chromotherapy and colourlogy:
It is the use of colors to restore the mental and spiritual health of a person by using colored rooms,
light bulbs, crystals, fabrics and other light filters, cards, paintings, gemstones, and herbs.
The use of “Healing with candles”: The principle of this method is that the color of the candle and its
vibrations are of radioactivity.
Third - the effect of colors on school students:
1- The effect of colors on the psychological state of students:
There is a strong relationship between the psychological state of the human being and the colors. This
is what psychologists have confirmed through academic research and studies, the most important of
which is what was written by Dr. Alexander Chauss, Director of the American Institute for Biological
and Social Research, on the interference of color / light energy with the pituitary and pineal glands,
and then the secretion of hormones that trigger a set of physiological processes that control mood and
behavior, as well as what the Chinese scientist Feng Shui wrote about how to choose the appropriate
color to cause a change in mood in a positive way, through his valuable research «color your life», as
well as What psychologist Dr. Gadelli wrote about the importance of using color in reducing the bad
psychological phenomena that many children and boys suffer from, especially the phenomenon of
school bullying . And recent research had resulted in the results that «the correct use of colors can
increase Student focus, activity, and the ability to learn, understand and remember about 55 to 78%
»[9].
2- The effect of colors on the development of students' aesthetic sense:
Colors and training in the correct use of them represent one of the most important manholes from
which schoolchildren sip the elements of development for artistic appreciation and aesthetic sense.
George Santiano and others say: Mental development in smart schools of the future requires
expanding the use of what modern technology provides, to explode the various innovations of teachers
and pupils.
A lot of software has become available in our schools, and in addition to its importance in cognitive
enrichment, it allows easy handling of colors to benefit from its effects in achieving educational goals,
and at the forefront of it the aesthetic upbringing that leads to emotional education, which gradually
assimilates human values and develops the imagination and contribute to the acquisition of normal
human relationships. Researcher Jasim Al-Abd al-Qadir in his valuable research, entitled
“Development of aesthetic behavior in the field of art education,” says: Presenting the aesthetic vision
in the educational process from the beginning makes the student saturated with it and captures his
mind his thinking and his imagination become part of him, and he cannot abandon it, and thus are
reflected in his artistic expressions and his behavior in his dealings with others [10].
The teacher who seeks to develop the mental thought of his students is the one who first develops his
experiences in developing the aesthetic sense, and then he can employ color harmony in the
educational process and in how to control the pupils and attract them to educational lessons, as well as
to maintain their psychological health and achieve their behavioral balance. A study conducted by Dr.
Travis, has confirmed that the colors make the media attractive, because the color picture is more
memorable than the drawn or drawn one.
3- The effect of colors on students according to age groups:
It is noticed that many students in art education lessons tend to use certain colors without others. They
frequently use the same colors even in spite of the different subjects. The quality of use varies with
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different ages [11] So, do you see that these colors have specific connotations for the pupils, or is it
just a coincidence?
According to a study conducted by the Institute of Color Psychology, in addition to researchers and
those interested in color science, it was found that a person's favourite colors change with the change
of his age and his advanced age, where they asked about ten thousand people of both sexes between
the ages of three and twenty-nine, and these people live in different countries, where they showed
them a model consisting of twenty-three colors, and the question was:
Which three do you like in order, and which ones do you hate in order as well?). And the directives
were made to consider colors as abstract things, so that the person to whom the question was asked
would not perceive the color in the form of a car, dress, or toy .... lest any foreign, confused factor
enter into the study such as fashion, car colors and other factors that disturb the neutrality of scientific
research. The result was varied and the choices were almost similar for people of similar ages and who
belonged to the same gender and region.
4- The appropriate colors for each space in the school according to its psychological impact on
students:
According to the discoveries of the "Cerul Foundation" after studying color on a number of students, it
was found that students want to make their schools bright with colors that improve the atmosphere and
mood, and create flexible and inspiring places for learning, according to the activities they carry out in
every vacuum of the school. When observing students in the institution choosing colors for their
school, it appears that they are instinctively choosing the primary (not neutral) colors because they
"want them together." However, pupil color choices vary depending on the role of the space.
There are many spaces in the school and their functions differ, so it is necessary to think about every
possible use before finalizing the color choice. "What may seem large in the gym or dance hall may
not look good enough to eat in it or take exams inside it," says Lisa. Academic classrooms tend to
have a strong educational wall, but if the room must be used as a creative space, the degree of the
educational wall may have to be reduced [12]. As for kindergartens, they need vibrant colors that fit
with the child's world full of bright colors, and that give a feeling of happiness, freedom and creativity.
One should not forget about the colors of the floors where preschool and elementary school children
spend a lot of time on the ground, indoors and outdoors, so the floors should be exhilarating, and they
should be places that enhance the imagination, where the blue floor can be sea or sky, and they float or
fly in it.
The following is a table showing the appropriate colors for each space in the school according to its
function and its psychological impact on students:
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Table (3): The psychological effect of color and the appropriate functional space for it [12]:
The appropriate Functional space for color
Psychological impact
the
color
Basic subject classes that require memorizing a - Memory activation - save speed
Yellow
language. literature. History - writing mathematical
laws and chemical equations - indicative panels
- Later classes - rows of educational presentations - General tonic, anti-fatigue and Orange
and the library to raise the level of energy - dining depression - appetite suppressant
halls - write optimistic phrases such as: “There is no
despair with life.”.
- Classes for depicting battles and wars in history - To draw attention and generate Red
classes for delivering poems in the history of
attention - to affirm willpower
literature - warning boards and writing important
notes..
- Geography classes to express nature - Literature - Sense of matter - Improved Green
classes to express calm - Art education classes - reading
Green transparent mode to improve reading
- Social worker room - Gymnastics rooms - Classes
in which aggressive children gather to calm them
down - Classes in hot and humid areas to give a
feeling of coolness
Its properties can be used interchangeably with
yellow color for educational materials that need
memorization and active memory.
- The room of the psychologist and social worker
can work interchangeably with the color blue

Reducing excessive activity and Blue
violence - feeling relaxed

- Memory activation – Reciting Indigo
speed
Overcome Violence

Pink

- Geography classes - expressing a trustworthy A sense of authenticity and Brown
personality - preferable to males and appropriate in confidence
boys' schools
Writing phrases for poetry, literature, stories and Symbol of strength and energy
Black
history

Analytical study of the proposed curriculum:
1- Analysis of the existing problem in schools:
Recent scientific studies and statistics related to this topic have proven that the learning process that
depends greatly and fundamentally on the learner's use of all his senses as tools for learning relates to
the influences around him, and transmits them to the mind that analyses and classifies them in the
form of knowledge and experiences that it assimilates and perceives to be used in facing the
corresponding New life situations. This is in parallel with raising the level of the teacher by being a
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mentor and a supervisor that organizes the teaching and learning process in light of the functional use
of modern methods, with a focus on advanced technologies that subject the teaching and learning
process to the scientific method that depends on viewing, induction, action and the development of
tendencies and trends [9].
2- Determine the steps of the proposed approach:
2-1- Theoretical knowledge of color science: the minimum in it is familiarity with the terms and
definitions of different colors such as Hue Lightness, saturation, color schemes, architecture, and other
definitions that we mentioned in detail in the previous theoretical study.
2-2- Knowing the effect of colors on the student’s psychological state: To choose the appropriate
colors for each functional space in the school according to their positive effect on the student’s psyche,
to help achieve the best results in the educational process, as was explained in the previous theoretical
study.
2-3- Choose the starting color:
Colors can be inspiring, but they are also confusing. And with so many options, where do we start?
A scientifically proven method to facilitate this task is to choose a starting color, and fortunately in
schools this same process is often suggested.
The starting color for the color scheme that will be implemented in the school may be the primary
color of the school uniform or prominent items in the furniture or carpets. Equally, ideas can come
from the appearance of the building's history or environment, such as types of local architecture, a
dominant architectural style, or the surrounding nature of a sea, mountain, or vegetation ....
Whatever the chosen starting color, it is important to treat it with imagination and link it to some color
scheme from the schemes used in the architectural design that were previously explained in the
theoretical study.
2-4- Applying one of the color schemes in architecture to schools:
The application of the rules of likable and unpopular colors to students in their classes is not an
absolute thing, as the strength of the applied color and the reflection of its effect on the recipient
relates to other things, including color saturation, purity, space, and the nature of the materials used in
the wall, ceiling and floors. Switching the values of the likable colors, and in this paper we will not go
into this detail, but rather we will shed light on the color schemes that make adjacent colors in the
classroom depend on relationships that achieve their balance and harmony with each other to reflect a
sense of balance and harmony in the hearts of students.
2-5 - The intersection of the previous steps of the methodology to obtain the proposed alternatives and
apply one of them:
After obtaining the colors resulting from each of the previous steps, and by interrupting this
information, we get a number of color alternatives, one of which can be applied to the spaces of the
school.
After choosing the starting color, one of the color schemes is applied to obtain the rest of the
harmonious colors between them and apply them to the school spaces. In the following, we will
review examples of color schemes applied to the school spaces, in which yellow was chosen as the
starting color for each scheme .
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A- Color schemes based on similarity relationship:
Table (4) examples of color schemes based on the similarity relationship:
color schemes based on the similarity relationship
Brightness Gradients Different gradients for Hue Similar Hues
color

B- Color schemes based on complementarity:
Table (5) examples of color schemes based on the complementary relationship:
Color schemes based on complementarity:
Two adjacent Hues to the Adjacent Gradients of the Two complementary Hues
two complementary colors
complementary color

Binary hues of the two Two adjacent Hues to the
complementary colors
complementary color
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C- Color schemes based on the balance relationship:
Table (6) examples of color schemes based on the balance relationship:
Color schemes based on the balance relationship
Four color scheme
Three color scheme
Binary color Scheme

Recommendations and results:
1- The studied use of color in schools can play a set of important roles that contribute to the
educational process and the development of students' aesthetic sense.
2- The necessity of setting controls that contribute to organizing and facilitating the process of
choosing color in the school, and organizing them in a plastic template as a reference for the
architectural designer.
3- Knowing the theoretical and psychological properties of color and their positive and negative
repercussions on the behavior of the recipient.
4- Take advantage of the therapeutic properties of each color to contribute to restoring the mental and
spiritual health of students when applied in the appropriate space for them in the school.
5- The school color selection process should not be postponed to the last stage in the design, which
results in hasty and ill-considered selection. Rather, the color selection process should be part of the
design and one of its studied stages based on a pre-prepared curriculum.
6- Preparing more than one proposed color alternative for the school based on the previous study, and
the comparison between them to obtain the best, and not being satisfied with one or two alternatives
resulting from the control of a specific direction on the thinking of the architect or because of what the
preparation of these alternatives requires of additional time and effort from an architect .
7- Any methodology for choosing colors does not end with one alternative, but rather presents a set of
alternatives that theoretically achieve compatibility with all influencing factors, and it is the
responsibility of the architect to adopt one of these alternatives for implementation.
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8- Students and teachers perform better in the places they choose their colors, so they feel part of
them. Using color as part of design can enhance learning and achievement and may help students,
teachers, and users feel more comfortable and secure.
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