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0272.2023.1.1. INTERIOR DESIGN PRINCIPLES OF INCLUSIVE PRESCHOOLS

The aim of this study is to identify the principles of shaping the interior of an inclusive preschool for
children aged 3-6 years based on an analysis of modern ideas of inclusive kindergarten design and research
in child behavioral psychology.

Methodology. The following theoretical and specialized research methods are used in this study:
analysis of literary sources and normative literature on the research topic, comparative analysis of projects
implemented within the framework of inclusive kindergartens, and methods of systematization, synthesis,
and data generalization.

Results. The study has identified six fundamental principles for shaping the interior of an inclusive
preschool for children aged 3-6 years. These principles are based on both child behavioral psychology and
modern practices in designing kindergarten interiors. The identified principles are the "principle of openness”,
“principle of difference”, “principle of creativity”, “safety principle”, “principle of fun”, and “principle of
naturalness”. By utilizing these principles, a modern methodology for interior design of inclusive
kindergartens can be developed, which will include specific techniques for each principle. The outcome will be
a space that provides children with a sense of security, comfort, interest and contributes to their overall
harmonious development.

Scientific novelty. The study presents the principles for interior design of inclusive preschools, which
will aid designers in creating a harmonious and inclusive kindergarten space that supports the
comprehensive development of a child's personality. This study advances the development of interior design
for inclusive kindergartens, taking into account new societal needs in modern conditions.

Practical significance. The findings of this research have practical implications for the field of interior
design in inclusive kindergartens as well as for students in the Environmental Design program. The identified
principles can serve as a guide for designers in creating a harmonious and inclusive space that promotes the
comprehensive development of children.

Keywords: design; interior; inclusive preschool institution; kindergarten; interior design principles.

Introduction. Early childhood is a crucial However, in China, creating spaces that
stage in human development [17], where are suitable for children's growth has become
kindergarten plays a significant role in a challenging issue that requires a solution. For
cognitive training and socialization. As the first many years, too many kindergarten
social experience outside the family, architectural spaces have been repurposed
kindergartens provide children with an from office space, living space, and other
opportunity to learn and engage in collective function spaces without considering the size
activities. Moreover, kindergartens have a and needs of children. Consequently, the
responsibility to develop children's potential resulting environment has retained its "adult"
[9] and shape their behavioral patterns. The characteristics, failing to accommodate the
spatial environment, activities, and learning children's  developmental needs.  The
content provided by kindergartens have a kindergarten environment is often perceived
profound impact on children's lives [3]. as an adult's perspective, neglecting the
Growing up in a positive environment can children's perception of space. Children who
positively influence a child's psychology and grow up in such an environment may
physiology, leading to healthy and orderly unconsciously develop a sense of rejection,
development. which can significantly affect their physical and

mental development. Conversely, when
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children are in a comfortable space, they can
quickly let go of their sense of defense and
embrace the intimacy that the kindergarten
environment brings.

Therefore, we strive to design a new
kindergarten model that combines education
and entertainment, making learning and play
the core activities. To address these issues, it is
important to identify the principles of interior
design for inclusive preschool institutions,
which will help ensure an effective living
environment for children's growth and
development in practice.

Analysis of previous researches. The
following Chinese authors, including Ma Lihui
[12], Lu Yi [10], and Liu Shida [11], have
incorporated children's behavioral psychology
into interior functional planning and furniture
materials as part of inclusive design. These
researchers have addressed the functional
planning of spaces that meet children's needs,
taking into account their physiological growth,
and have also considered the characteristics of
furniture for different age groups.

The works of Chinese authors have
consistently  prioritized human-centered
design, focusing on the safety of children's use
of kindergartens. Authors such as Kan Yude
and Yang Yan have studied the design of
interior furniture, taking into account the
characteristics of different children's use of
furniture.

Some authors have also paid close
attention to the color and decorative texture
of furniture. Hou Mingcheng [5] and Jing Ge,
among others, have explored the influence of
color in the design environment and on
children's growth. These authors argue that

color, smell, and materials can have a
psychological and emotional impact on
children.

These articles provide research findings
on various aspects of kindergarten education.
For example, Aljabreen [1] provides a
comparative analysis of different models of
early education, such as Montessori, Waldorf,
and Reggio Emilia. Lawrence [2] examines the
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impact of the physical and social environment
on the health and well-being of children and
young people. Hein and Cassirer provide
workplace solutions to childcare problems. Lee
[8] and others explore the design of facilities
and environments in kindergartens based on
child development theory. Rao and Li [13]
describe beliefs and practices about play and
learning in Chinese kindergartens, while
Sheridan [14] et al. examine professional
development issues and research needs in
early education programs.

Overall, these studies highlight the
importance of kindergarten interior design for
inclusive early childhood education and the
need for further research in this area.

Setting objectives. The objective of this
study is to identify the interior design
principles of inclusive preschool institutions
that will serve as the foundation for creating a
harmonious kindergarten space that caters to
the personality traits of children aged 3-6
years.

Results of the research. The following
interior design principles of preschool
institutions have been identified based on
studies of child behavioral psychology, which
determine the main personality traits of
children aged 3-6 years, and on the analysis of
modern experiences in designing
kindergartens in China and Japan:

1. Principle of Openness: Kindergartens
play a «crucial role in a child's social
development. Openness refers to the absence
of fixed functions, blurred spatial boundaries,
and interpenetrating spaces that are not
independent closed boxes. In terms of the
visual and behavioral aspects of children,
openness allows them to have a broad field of
view, engage in free activities, interact with
children of different ages, and break away
from traditional class divisions. Interior design
should focus on enhancing openness in space,
breaking down traditional closed
organizational relationships, using partitions
and furniture for space division, reducing the
use of closed walls, connecting different
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classes, blurring spatial boundaries, and
breaking down the definition of each space's
function. This approach increases space
flexibility by changing the space layout,
providing a flexible effect. In addition, it is
important to pay attention to the penetration
of different spatial interfaces. Children like to
observe, imitate, and learn from the behavior
of other children, teachers, and parents.
Therefore, designers can incorporate holes of
different sizes on the walls to facilitate
communication among children, parents, and
teachers, as well as peeking through the holes.

Children prefer spaces with a wide view,
and the use of partitions or furniture to divide
or enclose the space can transform the
originally closed space into an open one. For
instance, through the manipulation of
partitions, folding doors, movable furniture,
etc. [3], the size of the space can be easily
adjusted according to the needs, which not
only allows for flexible division of different
spaces but also promotes openness between
them, increases the freedom of the space, and
makes it more flexible. In an open space,
children tend to be more relaxed and their
mood is more pleasant. The circulation path is
also more diverse, as shown in the Smartno
time-sharing kindergarten (Figure 1) [15]
which adopts an open floor plan, with each
space separated by sliding or folding doors.
When children need to move freely, they can
open the doors to create a completely open
space, which is convenient for children to
gather  together  for  activites and
communication. The designer of Smartno
time-sharing kindergarten conducted an
experiment where they randomly selected
three children and recorded their circulation
path in the traditional activity space, then
opened the space and recorded the children's
circulation path again. The results showed that
the open space greatly improved children's
communication and learning, giving them
more freedom to behave in the space.

In interpenetrating indoor  spaces,
children can move freely and observe the
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behavior of their peers in other spaces, which
is conducive to observation and behavioral
imitation between children of different ages
[3]. High-quality kindergartens will design
openings of different sizes on the interfaces
between spaces to attract children's attention.
For example, at KO Kindergarten in Japan, the
entrance of the kindergarten is equipped with
door openings of different shapes, facing the
entrance corridor, and the inside of the
opening is a shoe-changing room where
children can communicate with other children
who have just entered the kindergarten while
changing their shoes (Figure 2) [7]. Another
example is Saitama Yutaka Kindergarten in
Japan, where the walls are designed to look
like mountains, with the upper part hollowed
out and the lower part solid. The height of
these walls affects children's line of sight and
thus influences their behavior and activities
(Figure 3) [18].

2. Principle of Difference. Children are
fundamentally different from adults in their
psychology and behavior. They are self-
centered, have a limited sense of reversibility,
are curious about their surroundings, and have
rich imaginations and creativity. Children are
drawn to bright colors and varied spatial
forms, they love to play, and often use objects
in their environment as props for their games.
Additionally, they enjoy playing with their
peers, which sets them apart from adults.

Kindergarten interior design should take
into consideration these differences and
prioritize humanization. As children and adults
differ significantly in terms of body scale and
behavior, designers should observe the space
from the height of a child's eyes, experience
the space with a child's body shape, and
consider how children might interact with the
space. Children's height determines their line
of sight, and the interior design should use
this as a guide when designing the space. This

includes everything from environmental
design, architectural shape, space form,
furniture size, space facilities, window sills,
steps, corners, stair handrails, and other
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details. By considering objects from a child's
perspective, designers can avoid creating
spaces that are too adult-oriented.

Children love to run, jump, observe,
explore, snoop, chase, frolic, and take risks. In
reality, parents and teachers are often
concerned about the safety of children when

they play in dangerous places. However,
children often find ways to challenge
themselves through play, climbing, and

playing with friends. To them, adventurous
play is innate. Therefore, designers should
focus on creating play spaces that meet their
needs. In the kindergarten space, different
levels of planes can be designed to meet
children's needs for vertical jumping. For
spaces with high levels of activity, designers
can include structures that challenge children
to grasp and hold. In the outdoor space, play
areas, high and low sports fields, and
challenging game facilities can be included.
Play is an important aspect of a child's
psychological development and personality,
and designers should create spaces that
encourage play and participation.

When designing kindergarten space
facilities, it is crucial to consider the
characteristics of children's height and visual
height. Without doing so, it may be difficult for
children to notice the existence of activity
facilities within their line of sight. An
observation by Barbara M. Skyles, director of
the Center for Children's Studies at Berkeley,
California, highlights this issue. She noticed
that a platform was built under a large tree
outside, but no children used it for play. Upon
investigation, teachers found that the platform
and its entrance could not be seen at all from
the children's eye level. Although it was
established to provide a place for children to
rest and play under a tree, from the
perspective of children, it did not exist and
could only be seen by adults.

Therefore, in the interior design of
kindergartens, it is essential to consider the
needs and perspectives of children. The
average height of children aged 3-6 years is
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between 910-1110 mm, and the standing
height is between 965-1220 mm. When
toddlers want to reach for items above this
range, they may find it challenging and may
need to turn to adults for help. If children can
easily access what they need, they will feel
more confident and develop good habits and
autonomy.

Children have weak muscle control and
tend to feel tired when repeating the same
movement. When steps are too high, they may
struggle to climb, and avoid such spaces
altogether. Small-scale spaces can provide rich
opportunities for children's perception and
exploration, stimulating their spontaneous
exploration of space such as climbing and
touching. Therefore, the height of small-scale
space should be between the height of
children's standing and the height of standing
hands, which is about 1110-1220 mm, to bring
comfort and security to children. In summary,
designing kindergartens that cater to the
height and size of children is crucial to
meeting their diverse needs in the space and
promoting their autonomy.

3. Principle of Creativity. The Principle of
Creativity is important in kindergarten space
design to foster children's imagination and
intellectual development. Designers should
understand the psychological characteristics of
children and create composite spaces with
multiple functions to provide opportunities for
different  activities. The proportion of
dedicated activity spaces such as a library, role
play room, cooking room, handicraft room,
building block construction room, science
laboratory, etc. should be increased to
improve children's spatial cognition and
imagination.

Play facilities are also important in
kindergarten space design as play is a way for
children to learn and understand the outside
world. Designers should provide facilities for
running, jumping, climbing, and chasing
behaviors to encourage children's physical
exercise and cognitive development. For
example, combining entertainment facilities
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with boring staircase spaces can make stairs
more fun and interesting for children, such as
adding a slide next to the stairs. Climbing walls
can also be placed in corridor spaces to
stimulate children and encourage them to
exercise more. Overall, designers should give
full play to children's active nature and
promote the development of their imagination
and creativity through diversified spatial
functions.

Providing play facilities in kindergarten
spaces is an effective way to attract children
and stimulate their creativity. By combining
play facilities with otherwise dull or
uninteresting areas, such as staircases or

corridors, children are more likely to engage in

Fig.1. Smartno Time-sharing kindergarten activity
space

™

Fig. 3. The Yutaka Kindergarten in Saitama, Japan

physical activity and have fun while doing so.
This can also help to improve their physical
and cognitive development, as they exercise
their bodies and minds through play.

One example of this is the Smartno time-
sharing kindergarten, which features a slide
next to the stairs (Fig. 4) [16]. This encourages
children to climb the stairs and engage in
physical activity, while also breaking up the
monotony of traditional stairs. Another
example is the Kanagawa Kindergarten in
Japan (Fig. 5) [19] which features climbing
walls in the corridor space to encourage
children to exercise more and build their
courage.

Fig. 2. Japanese ko kindergarten entrance hall space

Fig. 4. SmartnoTime-sharing kindergarten slide
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Fig. 5. The Kanagawa Kindergarten Corridor, Japan Fig. 6. Hong Kong Spring Children's Léarning Eentre

In interior design, it is important to take
into account children's active nature and
design spaces that stimulate their senses and
promote their creativity. By incorporating play
facilities into kindergarten spaces, designers
can provide children with opportunities for
different behaviors and activities, helping to
strengthen their understanding of the world
around them and promoting their all-round
development.

4. Safety Principle. Safety is the top
priority in kindergarten interior design.
Children's safety awareness is not yet fully
developed, so it is necessary to take measures
to ensure their safety. In terms of space
design, the height of the building should be
low, the height difference of the indoor space
should be minimized, the ground materials
should be non-slip and easy to clean, the
corners of furniture and walls should be
rounded, and sharp corners should be avoided
[4]. The design of the kindergarten should
comply with the relevant safety regulations,
and the installation and use of electrical
equipment should also comply with safety
standards. The kindergarten should be
equipped with fire-fighting equipment and
emergency exits to ensure the safety of
children in the event of an emergency.

In addition, kindergarten interior design
should also take into account the needs of
children with disabilities, and provide facilities
that are accessible and safe for them. The
design of the kindergarten should be inclusive,
and create a friendly and inclusive
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environment for children with different
abilities.

5. Fun Principle. The interior of a
kindergarten should be interesting to children,
meaning it should have a bright and
expressive composition that is suitable for
their age and contributes to their
comprehensive development.

Color is one of the main tools for
creating a harmonious, interesting, and
developmental environment for children. For
example, the use of blue and green in the
Hong Kong Spring Children's Learning Center
(Figure 6) [6]. creates a calming and natural
atmosphere, which can help children to focus
and concentrate better. The colors are also
coordinated in a way that is visually appealing
and comfortable for the children. Overall,
attention to color coordination and comfort is
important in creating a space that is both
stimulating and conducive to learning and
development.

In addition to color, the texture and
material of the space also play an important
role in creating a comfortable and attractive
environment for children. The texture of
materials should be diversified and interesting,
such as using wood, rubber, fabric, and other
materials with different touches to create a
variety of sensory experiences. Soft materials
can be used in areas where children may fall or
bump, such as play areas, to ensure their
safety. Hard materials can be used in areas
where children need to learn and explore, such
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as science and technology areas, to enhance
the authenticity and practicality of the space.

The furniture in the kindergarten should
also be carefully selected and placed to meet
the needs of children's activities and learning.
Furniture should not only be functional but
also visually appealing to children. For
example, colorful and uniquely shaped chairs
and tables can attract children's attention and
make them more willing to participate in
activities.

Lastly, educational teaching facilities,
such as projection screens, interactive
whiteboards, and multimedia equipment,

should also be incorporated into the design to
provide children with a more comprehensive
learning experience. These facilities can create
a dynamic and immersive learning
environment that is more engaging and
effective for children.

In summary, the Fun Principle in
kindergarten interior design emphasizes the
importance of creating a flexible and
interesting space that meets the individual
needs and psychological behaviors of children.
Color, texture, furniture, and educational
facilities are all essential elements that should
be carefully considered and integrated into the
design to create a comfortable, attractive, and
functional space that encourages children to
explore, interact, and learn.

6. Principle of naturalness. The principle of
naturalness emphasizes the importance of
providing children with opportunities to connect
with nature. Children have an innate curiosity
about the natural world, and exposure to natural
environments can have a positive impact on
their development. Outdoor spaces in
kindergartens  should incorporate  natural
elements such as plants, water, and land, to
create  a stimulating environment that
encourages exploration and discovery. By
engaging with nature, children can learn about
the growth and development of plants and
animals, and develop a sense of appreciation for
the natural world.
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In addition to the benefits of nature for
physical and mental health, exposure to nature
can also stimulate creativity and imagination.
Children are encouraged to observe and
explore the natural world, which can inspire
new ideas and promote problem-solving skills.

To design outdoor spaces that promote
the principle of naturalness, it is important to
ensure that there is ample green space, and to
minimize the amount of hard paving in the
outdoor area. Providing children with
opportunities to interact with different types of
plants, including fruit and vegetable gardens,
can help to promote an understanding of how
food is grown and an appreciation for healthy
eating habits. Overall, incorporating natural
elements into the design of kindergarten
outdoor spaces can have a positive impact on
children's development and wellbeing.

The natural environment can also
promote children's mental health, and studies
have shown that the more exposure children
have to nature, the lower their self-esteem of
bad behavior, anxiety, and depression.
Therefore, in the outdoor environment design
of kindergartens, we should pay attention to
providing children with activities close to
nature, encourage them to connect with the
natural environment, not only help children
recognize nature and the environment, but also
improve children's self-awareness, release their
own pressure, and constantly tap their own
potential, so that children can grow up happily
in kindergarten.

The Ibaraki Kindergarten in Japan is
particularly noteworthy for its emphasis on
outdoor spaces and natural elements. By
including pools, grasslands, and hillsides, the
kindergarten provides children with
opportunities to explore and interact with the
natural world. This can be very beneficial for
their physical and mental development.

Similarly, the Beijing Yuecheng Courtyard
Kindergarten uses floor-to-ceiling glass to create
a visual connection between the indoor and
outdoor spaces. This helps to bring natural light
and fresh air into the interior, while also
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providing children with a view of the outdoor
environment. This can create a sense of calm and
relaxation, and help to foster a connection with
nature.

Overall, by incorporating natural elements
into their design, kindergartens can create a
more engaging and stimulating environment
for children. This can help to promote their
physical and mental health, as well as their
cognitive and emotional development.

Conclusions. Six basic interior design
principles of an inclusive preschool institution
are revealed. The interior design of inclusive
preschool institutions should be based on the
principles of accessibility, openness, difference,
creativity, safety, fun, and naturalness.
Designers should take into account the specific
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MPUHUMNMNWN AN3AAHY IHTEP'EPY IHK/TFO3UBHUX AOLWKIIbHUX 3AKNALIB
BY/ITAKOBAT. B, L1AO AAH, /1Y IHU3AHb

Kuiscokuli HayioHaneHUl yHiBepcumem mexHos02ili ma dusaliHy, Kuis, YkpaiHa
Kuiscekuli iHcmumym TexHonozidHoz20 yHisepcumemy Lliny, LiziHaHe, Kumali
MeToro faHOro AOCNIAKEHHA € BUABNAEHHA NpPUHUMMIB GOPMYBaHHA iHTEP'EPY IHKAO3UMBHOIO
JOLLKINbHOTO 3aKnafy ANs AiTei BikoM 3-6 poKiB Ha OCHOBI aHasi3y CyYaCHWX ifeN iHKIF3MBHOIO AM3ailHy
ANTAYOro cajka Ta AOCNiAXKEHb AUTAYOT MOBEAIHKOBOT MCUXOIOTIT.
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MeToponoris. Y pob0oTi BUKOPUCTOBYIOTbCSA TaKi TEOPETUYHI Ta creliasbHi METOAN AOCHIAXKEHHS:
aHani3 nitepaTypHUX AXepen Ta HOPMAaTUBHOI NiTepaTypu 3 TEMaTUKMU JOCAIAXKEHb, MOPIBHANBHUIA aHani3
NPOEKTIB, WO pPeani3ytoTbCs B paMKax iHKAH3UBHUX AWTAYUX CaAKiB, METOAM CMCTemaTm3alii, CMHTe3y Ta
y3arasbHeHHA OTPUMaHUX AaHUX.

Pesynbratn. BusBAeHO WICTb OCHOBHWUX MPUHUMAIB (QOPMYBaHHA iHTEP'epY IHKAHO3UBHOTO
JAOLIKINBHOTO 3aknagdy Ana Aitei 3-5 pokiB, 3aCHOBaHI Ha NOBEAIHKOBIN NCUXONOTIT AITEW, a TaKOX aHani3i
Cy4acHOI NPaKTVKW MPOeKTYBaHHA BHYTPILLHbLOrO MPOCTOPY AMTAYMX caakie. Lle "npuHumn BigkpuTocTi”,
"NpUHLUMN BiAMIHHOCTI", "MpuvHUMN TBOpYOCTI", "npuHUMN 6e3nekn”, "npuHUMN Becenowis”, "npuHLMUN
npupoAHocTi”. Ha nigctasi gaHux NpuHUMNIB Hagani Moxe ByTn po3pobieHa cyyacHa MeTOAMKa An3aiiHy
iHTEp'epy IHKNHO3MBHUX AUTAUMX CaAKiB, fika BKAKOYATUME MEBHWUA Habip NPUNOMIB Yy pamMKax KOXHOrO
NPUHLMNY, a pe3yabTaToM Byae NpoCTip ANs AiTeN, WO fa€ NouyTTa 6e3nekn, KoMPOpPTy, 3aLlikaBaeHOCTi i
cnpwusie BCebiYHOMY rapMOHIAHOMY PO3BUTKY AUTUHMN.

HaykoBa HoBu3Ha. BuABieHO nmpuHUMNW an3aiiHy iHTEp'epy IHKAO3MBHUX AOLIKINbHUX 3aKaagis,
fKi JOMOMOXYTb AM3aliHEPaM Y CTBOPEHHI FAPMOHIMHOrO MPOCTOPY iIHK/AKO3MBHOIMO AWTAYOrO cajka Ass
BCe6IYHOro pPoO3BUTKY OCOBUCTOCTI ANTUMHU. [laHe AOCNIAXKEHHA CNPUAE NOAANbLUOMY PO3BUTKY AM3aNHY
iHTep'€PY IHK/IHO3MBHMX AUTAYMX CaAKIiB 3 ypaxyBaHHsSIM HOBUX NOTPED CyCMifbCTBa y CyYaCHWUX yMOBaX.

MpakTuuHe 3HaueHHA. Pe3ynbTaTy LbOro AOCAIAXKEHHS MOXYTb OYyTM BMKOPMUCTaHI y NpakTuui
AV3alHy HTep'epy IHKAHO3MBHUX AWUTAUMX CaAKiB Ta Y4OOBOMY MPOEKTYBaHHI CTYAEHTIB 3a OCBITHbOIO
nporpamoto «/lnsarH cepesoBuLLa».

KnrouoBi cnoBa: dusaliH, iHmep'ep, iHkat03uBHUU JowkinbHUl 3aknad;, dumsayull cadok;, npuHyuUnu
ou3saliHy iHmep'epy.
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