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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Today, identifying architectural patterns that
Received 2023/11/29 contribute to the improvement of autism-friendly environments is considered
Revised 2024/03/02 {important. Statistical research at the national level also shows that most of the centers
Accepted 2024/05/30 i designed for autistic children are either unsuitable in terms of environmental effects,
Available Online  2024/12/25 istandards, and structural criteria, or are designed without considering the impact that
{architecture and the environment can have on facilitating communication. Autistic children
Keywords: gexperience the physical environment very differently than others, and in educational
Educational Centers i spaces for typical children, they often experience fear and anxiety. This becomes a major
Perception of the Environment §obstac|e to their education and treatment. This research focuses on the effectiveness
Sensory Integration i of architecture and environment design based on sensory integration for children with
;re;t"_‘e”t and Management of autism. It aims to enhance sensory processing, providing opportunities for these children
enavior

i to better manage sensory inputs and improve motivation for behavior. This approach has

Autism {already been confirmed by researchers in the field. The main goal of this research is to
ipresent a structural model for the design of educational center environments based on
"""""""""""""""""""""""""""""" i sensory integration, suitable for the sensory and cognitive needs of children with autism.
e e oo i The objective is to facilitate better treatment and management of autistic children by
iaddressing behavioral disorders and challenges. The secondary goal is to evaluate this
E ’ E gmodel in the physical context of the Bushehr Autism Center for children aged 4-7 with
l:'i_ r iautism. Due to the lack of suitable educational centers for autistic children and the
= iabsence of research on this topic in Bushehr province, the aforementioned study sample

:J_'E :fwas chosen as the focusing criterion of the research.
E ETHODS: In this study, a descriptive-analytical and semi-experimental research

method with a pre-test and post-test design, including two control and experimental

i groups, was applied. The research process was based on a mixed qualitative-quantitative

f;approach, and data collection was conducted in two parts: theoretical (using document

Q isources to develop the model) and field-based (evaluating the model on the physical basis

i of the Bushehr Autism Center by applying changes to the educational environment of the

i experimental group). The statistical population and sample size were determined for two

i groups: educators and children aged 4-7 years at the Bushehr Autism Center. This was done

by observing both the experimental and control groups, and by surveying 18 teachers and

i specialists at the center about the overall progress of 18 children (9 children in each group)

ibefore and after the experimental period through completed questionnaires. For data

i analysis, the reliability of the questionnaire was first measured using Cronbach’s alpha

coefficient, and the data distribution was assessed through skewness and kurtosis criteria.

M| i Descriptive statistical methods (mean and standard deviation) and inferential methods
== i (Levene’s test and analysis of covariance) were then applied using SPSS 26 software.
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Number of Tables {F™INDINGS: The findings showed a significant relationship between “designing the
9 {0 environment of educational centers based on sensory integration” and “treatment and
management of the behavior of children with autism spectrum disorder.” This important
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A structural model for designing educational center environments based on the treatment ...

Extended ABSTRACT

?result confirms the effectiveness of the structural model in sensory environment design
i for improving the sensory condition and behavioral symptoms of autistic children.
¢ Additionally, by examining the relationship between autism symptoms and the cognitive
gabilities of these children in relation to their proper perception and recognition of the
i environment, it was determined that the disorder in the cognitive process of autistic
children is in three areas: “sensory-motor” skills, “social-communicative” skills, and
i “cognitive-gestalt” skills. These can be addressed in design. By examining global examples,
%Iiterature, and research foundations, this study developed three architectural models,
i “Multi-Sensory,” “Neuro-Typical,” and “Space Sequence,” in line with the structural model
i for the design of autism educational centers. The first model, considering the sensory
§and motor disorders of autistic children, focuses on the simultaneous stimulation and
targeted control of various senses in a controlled process. The second model, addressing
the social and communication disorders of these children, simulates social situations with
an emphasis on behavioral patterns within the environment. The third model, in response
i to cognitive and gestalt disorders, emphasizes an organized spatial structure, simple and
transparent zoning in the environment, and the sensory significance of different areas.

ONCLUSION: Based on the results and studies, autistic children are greatly influenced
H by the sensory inputs created by their environment, and they need a structured and
i suitable architectural environment that can address their sensory issues and challenges. An
! architectural design based on the sensory integration approach, in addition to controlling
¢ and reducing distractions, can significantly enhance attention and concentration in autistic
children. By stimulating the nervous system, it can generally improve sensory registration
i weaknesses and sensitivities. In general, considering the sensory processing deficits
i and disabilities of autistic children, it is essential to incorporate the sensory integration
i approach into architectural planning to create successful and desirable educational center
environments. Therefore, according to the structural model presented in this study, which
i was developed based on the sensory needs of children with autism, the environment can
i be organized optimally to regulate sensory inputs by understanding the mechanisms of
i these sensory disabilities and the subsequent needs of affected children. By controlling
the sensory input levels and their effect on the environmental feel and perception
i processes, it impacts the children’s central processing system. This, in turn, helps children
i adapt and align better with the environment, enhancing their focus in educational centers
and facilitating the treatment and management of their behavior.

i HIGHLIGHTS:

- The effectiveness of architecture based on sensory integration on the sensory status and
i behavioral problems of children with autism.

i- Explanation of the architectural patterns affecting the sensory design of autism
i educational centers and how the patterns respond to the treatment of behavioral
syndromes and better management of the behavior of children with autism.
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Table 1. Common disorders in children with autism according to their symptoms

Types of Symptoms of Behavior and behavioral
disorders autism symptoms
children
1) Impaired - lack of sensory ~ For exam_ple: senso-ry -
skills sensory-  integration. defensive behaviors,
motor - Existence of stereotyped and repetitive
repetitive and movements.
limited patterns
in behavior.
2) Impaired -Verbal and For example: avoidance of
skills Social- nonverbal society, lack of social
communicative behavioral interests,
injuries. Weakness in dealing with

- Impairment in
social functions.

society and not mastering the
way of life in it.

3) Impaired - Damage to For example: due to the
skills mental skills. problem in the process of

Cognitive- memory and experience,
gestalt seeing things as they are and

not processing: partiality in
facing environmental stimuli,
difficulty in the reasoning
process and not following
routinesand not understanding
change.

Reason

- /An increase in external
sensory stimulation factors and
the loss of the capacity of
sensory receptions from the
environment.

- Attributing cognitive
flexibility to children due to
poor attention.

- Inability to communicate with
society.

- Failure in bilateral social
interactions.

- Weak central coherence and
lack of gestalt perception.

- Not getting the meaning and
the "whole" of the environment
unit, or the "gestalt” of the
environment (in fact, the brain
is trying to process all the
environmental stimuli).
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Table 2. Explanation of the conceptual model of research in order to optimize the physical environment of the
educational environment of autistic children

Architectural
patterns
Structural model

Explanation of solutions

1) Harmony of senses: Harmonization and pﬁ)ortionality_of stressful sensory and environmental stimuli (such as:
light, color, sound, traffic, visual, auditory, sound, smell, etc.) in order to better perceive and understand the
environment (sensory integration) according to Sensory problems and disorders of children (Hyper and Hypo
sensitivity).

Example: simple, clear design without excessive details / use of visual and auditory signs / use of Kevin Lynch's 5
elements (path, edge, domain, node and sign) to identify, recognize and understand the boundaries of spacesand paths
/ design intermediary spaces, using localactivities and index elements/ moderation in gatheringand avoiding confusion
and crowding / attention and control of stress-causing physical elements.

2) Modulation of the senses: Moderation and control of stressful sensory and environmental stimuli (such as: light,
color, sound, traffic, visual disturbances, auditory, sound, smell, etc.) to a tolerable level considering children's sensory
problems and disorders (Hyper and Hypo sensitivity).

Example: avoidingclutter and clutter/ minimizing details / using a neutralbackground to avoid distraction / using dark
and quiet rooms to provide relaxation for children under pressure / using Kevin Lynch's 5 elements (way, edge, area),
knotandsign) to identify, recognize and understand the border of spaces and paths/ create order and peace in spaces/
pay attention and control stress-causing physical elements.

Multi-Sensory

3) Simultaneous stimulation of the senses: Simultaneous stimulation of all 5 senses (sight, hearing, smell, taste, touch
(based on multi-sensory architecture) with flexibility, change and spatial diversity in moderation) according to the
problems and sensory disorders of children (Hyper and Hypo sensitivity).

Example: use of visual and auditory signs / use of smartrooms to experience sensory stimulation / change and variety
in the scale, dimensions and size of spaces/ change and variety in furniture and spatial arrangement / use of multi-
purpose and flexible spaces/ use of 5 elements Kevin Lynch's genus (way, crush, domain,node and sign) to identify,
recognize and understand the border of spacesand paths/ attention and control of tension-causing physical elements.
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4) Intelligent control of the senses: Targeted control and management of the 5 senses (sight, hearing, smell, taste,
touch) on the basis of creating a gradual sensory process in the environment (stimulus control) in order to strengthen
and improve the level of attention, accuracyandconcentration with regard to children's sensory problemsand disorders
(Hyper and Hypo sensitivity).

Example: Designing a space suitable for activities and partnerships (group-individual) / Paying attention to tangible
and intangible monitoring in spaces/ Creating personalboundaries for children in the design of spaces/ Creating order
and peace in spaces, change and diversity in the scale, dimensions and sizes of spaces. / Minimalism in details,
separation of arrangement in spacesaccording to the type of activities / Installation of dark and quiet roomsto provide
relaxation for children under pressure / Use of Kevin Lynch's5 elements (path, edge, domain, node and sign) to identify,
recognize and understand the boundaries of spaces and pathways/attention and control of stress-causing physical
elements.

5) Assimilation of real society in a controlled environment: Simulating different social and communication
situations in controlled environmentsin order to familiarize and understand the meaningof spacesand behaviors, and
prepare children to enter the real environments of society.

Example: Designing spaces for interaction and communication, such as: Designing spaces according to the
configuration and partitioning of spacesor creating multi-purpose spacesto carry outvarious activities or partnerships
/ Designing variousopen and closed spacesor interfaces in order to communicate and create visual continuity between
spaces. Big and small, corridors and paths to learn a better understanding of the meaning of spaces.

Neuro-Typical

6) Functional course suitable for daily activities: Implementation and implementation of socialand communication
activities and functions related to the daily life situation in a controlled environment in order to better feel and
understand each space according to the current activities in it.

Example: design of spacesaccordingto the characteristics of configuration and partitioning of spaces/ design of diverse
open and closed spaces/ design of wide spaces based on various activities, partnerships and games / design of smart
rooms / allocating flexible and multi-purpose places according to activities and partnerships (group-individual).
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Table 2. Explanation of the conceptual model of research in order to optimize the physical environment of the
educational environment of autistic children

Architectural Explanation of solutions
patterns

Structural model

Neuro-Typical 7) Presentation of environmental-behavioral models: Remediation and training of behavioral and perceptual

patterns existing in daily life accordingto the type of activity pattern in each space in order to better recognize and
perceive, as well as correcting behavioral disorders and learning the correct behavior in the face of social and
communication behaviors.
Example: design of various openand closed spaces / design of spaces with legible, clear and specific layout based on
diverse and purposeful activities, partnerships and games according to the type of behavior pattern / design of smart
rooms / use of flexible and multi-purpose spaces to carry out various activities and partnerships. group-individual)/
paying attention to the predictability of spacesand...

Space Sequence  8) Organized spatial structure: Comprehensible spatial-physicalstructure, simple, orderly and appropriate to the type
of use and function of that activity environment.

Example: The organization of spaces should be done based on 3 criteria: privacy and personal space, flexibility and
predictability of spaces. including: compliance with spatialhierarchy / configuration of spaces/ partitioning of spaces
/ demarcation of spaces/ measured spatial proportionsaccording to the function of spaces/ zoning of spacesbased on
the type of activities (individual and group activities) / routing, orientationand clear and easy access/ ability to divide
spaces (separation) Determining the scope of activity and privacy of children in the spaces, separation of active and
quiet and quiet areas)/ providing tangible and intangible control and monitoring of spaces/ providing safe and secure
spaces / the ability to integrate and properly link spaces together (reducing functional distances).

9) Balance and rhythm in the arrangement of spaces and stimuli: Applying balance, harmony and regular and
specific rhythm in changing, diversifying, adapting and evolving the process of stimuliand arrangement of spaces.

Example: spatial design to perform rhythmic activities to develop movementskills, body coordination, strengthen the
understanding of rhythm, movement accuracy, observing the spatial hierarchy in arranging spaces with low to high
sensory stimuli / designing walls, floors and ceilings based on color spectrum, coordinated motifsor A set of pattems
with large to small shapes, or shadow and light/ control and reduction of sensory and environmental stimuli causing
tension in spaces as inhibiting factors in activities/ moderation in change and variety in stimuli and arrangement of
spaces/ harmony and compatibility between stimuli and arrangement with The type of performance of activitiesin the
spaces in the direction of educational and therapeutic methods for children and...

10) Readability and transpareﬁcy Wacemying;_attention toall predictability featuresin layout, furniture, signs,
signs and all visual and auditory elements with regard to children's sensory problems and disorders.

Example: transparency, simplicity, clarity and legibility in recognizing signs, signs, paths, directions/ specific
demarcation of spaces, pathsand accesses/ continuity and communication of visualand auditory senses in the process
of accessing spaces/ clear and specific separation of activity and rest areas/ use From Kevin Lynch's 5 elements (path,
path, domain, node and sign) to identify, recognize and understand the bounda ries of spaces and paths.

11) Separation of space into a set of meaningful stimuli: Separation of spacesinto a set of meaningfulstimuli with
a specific sequence (corresponding to the creation of a gradual, repetitive and continuous process of combinations of
stimuli in the perceptual cognitive system of the mind) in relation to the change and performance of activities.

Example: zoning spacesbased on perceptual senses/observing spatial hierarchy in order to arrange spaces with low to
high sensory stimuli/sequence and continuous gradualrepetition in the order of stimuli according to the type of activity
and function in spaces/designing walls, floors and ceilings based on color spectrum, Coordinated motifs or a set of
patternswith large to small shapes, or shadows and highlights/separation of spacesusing signs and symbols effective
in the purposefulcontrol of the senses (sight, hearing, smell, touch)in a regular and gradualprocess in the direction of
educational methods and treatment of children.

Table 3. Checklist of measures applied in the physical context of the educational environment of the experimental
group

Factors and elements ~ Actions applied in the context of the plan
Structural-physical

Organization of - The layout of the environment was done in order to create active spaces (such as rest spaces, educationaland
space interactive spaces) and passive spaces (such as spaces that promote movement: corridors and paths).

- Inthe space, the layout,equipment and furniture were considered based on the simulation of social situations
with emphasis on behavioral patterns, in a simple way and with regular arrangement and rhythm.
- The layoutand furniture of the spacewasdone in such a way that privacy and personalboundaries are provided
for each child, and areas for rest and seclusion without disturbance were considered.
- Separation and zoning of the space was considered based on sensory significance and type of activities (group
and private activity).
- In the space, it was possible for children to move freely under the imperceptible and tangible protection and
control of the teachers.

Predictability of  -Clarity, clarity and readability were used in the recognition and color of signs, visual and auditory signs in
space identifying accesses and directions.
- Demarcation and clear separation in spaces according to the type of educational activities and participations
(individual and group) were used.
- Visual and auditory aids were used in different ways to support the layout of the physical environment.

Structural factors

Flexibility of - Movable separating partitions were used in the space to separate activity areas.
space - Change and diversity were used in moderation in the shape of the body, roof and floors, and even the layout
and equipment and devices.
- Moderate color variety was used in furniture and equipment to promote attractiveness, enthusiasm and
attachment in children to stay in the spaces.
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Table 3. Checklist of measures applied in the physical context of the educational environment of the experimental

group

Factors and elements
Structural-physical

Actions applied in the context of the plan

Physical elements

Light - Maximum natural light from the windows was used in the educational space.
- Measures like curtains were used to control the light intensity from the windows.
- A compartment was prepared for the lamps so that there is no possibility of direct observation (glare and
causing sensitivity) and easy access to them.
- Lighting with separate control was used in the space (such as: the possibility of accessing light control
(dimming or adjusting light) was created if needed by educators to prevent glare or reaction in children).
- The combination of light with diverse but moderate color spectrums was used to avoid monotony in rest and
play spaces.

Color - Color combination and contrast were used in moderation to detectand identify the wall and floor of the space
in order to stimulate the vision.
- Various color contrasts were used in signs to introduce and demarcate activities.
- Different colors of red, orange, yellow, green, blue, etc. were used in play and sports spaces and toys.
- Light and soft colors were used for the curtains of the spaces.

Voice -Carpets, rugs and shock-absorbingfloor coverings were used for the space in order to reduce sound reflection
and prevent disturbing sounds.
- During the educational period, attention and control was paid to crowding, accumulation and movement of
people in spaces (to prevent distraction, reduce stress, and improve the level of attention, accuracy and
concentration in children).

Safety and -All electrical sockets and corridors have appropriate and safe protection and caps; And wiring and electronic
security devices were used in full compliance with safety regulations.

- Safe, secure and durable toolsand equipment, aswell as hygienically clean, were used in the spacesand during
activities and partnerships.
- The number of places where children could climb was limited and safety was observed.

Air conditioning

- In order to create proper ventilation, the windows were left open during the hours of the day, in order to use
the maximum amount of fresh air in the space.
- Appropriate mechanical ventilation devices were used for heating and cooling in the space.

Texture and
materials

-The surfaces of the walls of the spaces were covered with wallpaper .
-Materials such as: tarpaulin surfacesand carpets, which are durable, safe,and attractive, dry quickly and can
be easily cleaned, were used.

- Various and contrasting textures and colors were used to identify activities in the space and to stimulate the
sense of sight and touch on the surfaces of the walls, floor, as well as curtains and carpets (textures with high
contrast (very soft, very low) were also used. ).

- In the educational space, materials and textures with the least details were used, textures that did not have a
specific pattern or had random patternswere used to preventdistraction, anxiety and tension in children and to
maintain peace in them.

Natural elements

-In the center area, plants and flowers with different colors, smells and shapes were used to arouse sensory
movements (taking into account children’s sensitivities), a sense of curiosity and also a sense of vitality in them.
- The continuity and visual connection of the inner spaces with the outer environment, by opening or pulling
aside the window curtains, was used to induce a sense of calmness and induce vitality.

- In the interior space, flower pots were used a little along the corridors.
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Table 4. Results related to Cronbach’s alpha coefficient
test

Dimensions of the questionnaire

Cronbach's alpha results

Impaired skills 0.85
Sensory - motor
Impaired skills 0.81
Social-communicative
Impaired skills 0.78
Cognitive-gestalt
Total 0.79
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Table 5. Related information about the situation of the group of educators and the group of autistic children

The status of the respondents (educators) to the questionnaire from different dimensions

Frequency Percentage Frequency Percentage @
3 Man 6 33.33% Masters 14 77.77% B
& Female 12 66.66% Ph.D. 5 22.22% £
Total 18 100% Total 18 100% 3
Frequency Percentage Frequency Percentage
25-35 3 15.78% Less than 5 years 2 11.11%
o 36-45 9 50% 6-10 years 8 44.44% g
< 46-55 4 22.22% 11-15 years 4 22.22% g
+56 2 11.11% 16-20 years 4 22.22%
Total 18 100% Total 18 100%
The condition of the experimental and control group (autistic children) from different dimensions
Frequency Percentage Frequency Percentage
Boy 14 17.77% 4 years 3 16.66%
s Girl 4 22.22% 5 years 5 27.77% o
g Total 18 100% 6 years 4 22.22% <
7 years 6 33.33%
Total 18 100%
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Table 8. Examining the prerequisites of covariance

analysis test

Examining the status of data distribution of the control and
experimental groups

Variable Skewness kurtosis
control group -0.816 1.317
examination -1.127 0.767

Group

Examining the assumption of equality (Homogeneity) of
variances in Levene’s Test

Levene Df 2 Df 1 Sig.
statistic
0.195 16 1 0.665

Table 6. Descriptive statistics and distribution status of
Gars questionnaire data

Investigating the status of Gars questionnaire data

distribution
“Mean Std. Skewness kurtosis
deviation
-0.419

" 2675 0.356 0.356
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Table 7. Examining the descriptive statistics of the
control and experimental groups in the pre-test and

post-test
Variable Control group Examination Group
Mean Std. Mean Std.
deviation deviation
Children's 2.148 0.118 2.556 0.286
development
Post-test
Variable Control group Examination Group
Mean Std. Mean Std.
deviation deviation
Children's 2.153 0.214 2.852 0.266

development
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Table 9. Results of the covariance test

Covariance test results

~ Source of changes df F Sig.
~ Corrected model 3 96.141 0.000
~ Fixed effect 1 28.145 0.000
“Children's development 1 0.042 0.541
i Exp‘erimgntal group 1 8.714 0.011
~ Group * progress 1 1.654 0.245
~ error 11 -
Total 8 o
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