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Credit(s) earned on completion of this course

will be reported to AIA CES for AIA members.

Certificates of Completion for both AIA
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upon request.
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continuing professional education. As such, it

does not include content that may be deemed

or construed to be an approval or endorsement

by the AIA of any material of construction or

any method or manner of handling, using,

distributing, or dealing in any material or

product.

_____________________________________

Questions related to specific materials, 

methods, and services will be addressed at the 

conclusion of this presentation.
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LEARNING OBJECTIVES

• Gain a basic knowledge of Autism Spectrum 

Disorder.

• Identify aspects of indoor environmental quality 

that are relevant to inclusive design.

• Learn what research supports regarding ASD 

and the built environment.

• Apply lessons from research to the design of 

schools.



I might get distracted by the functions of levers. However, 
I pull my attention from there and wonder about the 
function of that yellow, large rectangular object, with 
levers of the first order, called a hinge.

Why is that yellow, large rectangular object with levers 
there? I mentally answer the question, “It has allowed me 
to come inside that room, and can be opened or closed. 
And what else can that be, other than a door.” My 
labeling is complete.

“

Mukhopadhyay, T. R. (2013). How can I 
talk if my lips don't move?: inside my 
autistic mind. Skyhorse Publishing, Inc..



“Intense World Syndrome”

“World Changing Too Fast”

To not feel at ease



PREVALENCE OF AUTISM PER 1,000*



A HISTORICAL PERSPECTIVE

• 1950 Frigid Mother

• 1970 TV Time

• 2013 DSM-5 

– Autism

– Asperger’s

– Childhood Disintegrative 

Disorder

– Pervasive Developmental 

Disorder – NOS



DIAGNOSIS

• Deficits in social interaction / communication and

restrictive, repetitive behavior

• Sensory integration

• Individual presentation

• Focus on behavior

• The “active self” vs. the “thinking self”



AUTISM INCIDENCE RATE AND URBANICITY



SENSORY INTEGRATION CATEGORIES

• Sensory seeking

• Sensory modulation with movement sensitivity

• Sensory modulation with taste/smell sensitivity

Lane, A. E., Young, R. L., Baker, A. E., & Angley, M. T. (2010). Sensory processing subtypes in 
autism: Association with adaptive behavior. Journal of autism and developmental 
disorders, 40(1), 112-122.

A 2012 fMRI study found that when autistics were 
listening to sound cues, their visual cortices remained 
more active than neurotypicals’.

Grandin, T., & Panek, R. (2014). The autistic brain: Helping different kinds of minds succeed.

“



IDEA

• Individuals with Disabilities Education Act (IDEA).

• Provides for “free and appropriate education” in the “least restrictive environment.”

• Determined by an Individualized Education Program (IEP).

• Provisions for infants and toddlers

20 U.S.C §1412 (a)(5)(A) LEAST RESTRICTIVE ENVIRONMENT
To the maximum extent appropriate, children with disabilities, 
including children in public or private institutions or other care 
facilities, are educated with children who are not disabled, and 
special classes, separate schooling, or other removal of children 
with disabilities from the regular educational environment occurs 
only when the nature or severity of the disability of a child is such 
that education in regular classes with the use of supplementary 
aids and services cannot be achieved satisfactorily.

“



ACCOMMODATION

Alliesthesia
Humans are very sensitive to changes in the 
environment – much more so than absolute 
states.

The pleasure associated with alliesthesia 
may be related to the voluntary behavior of 
an individual seeking homeostasis, as 
opposed to involuntary responses such as 
sweating and pupil dilation. 

Executive Functions
Humans like to interact with their 
surroundings – both to remove 
uncomfortable stimuli and to create sensory 
pleasure. 

Emotional regulation and cognitive control 
are two foundational capacities of executive 
functions*.

*Mischel, W., & Ayduk, O. (2002). Self-Regulation in a 

Cognitive -Affective Personality System: Attentional Control 

in the Service of the Self. Self and Identity, 1(2), 113-120.



RESOURCES

• Mostafa, M. (2014). Architecture for autism: autism ASPECTSS™ in school 

design. International Journal of Architectural Research, 8(1), 143-158.

• Sánchez, P. A., Vázquez, F. S., & Serrano, L. A. (2011). Autism and the built 

environment. INTECH Open Access Publisher.



SPATIAL CONFIGURATION

• Attention to human-habitat relationship can 

inspire greater affordance in spaces1.

• One-way circulation patterns are more 

navigable2.

• Furniture organization can improve focus 

through intentional interactions3.

• Clutter is a problem4.

1. Kellert, S. R., Heerwagen, J., & Mador, M. (2011). Biophilic

design: the theory, science and practice of bringing buildings to life

John Wiley & Sons.

2. Mostafa, M. (2008). An architecture for autism: Concepts of 

design intervention for the autistic user. Archnet-IJAR: International 

Journal of Architectural Research, 2(1), 189-211.

3. Hirasawa, N., Fujiwara, Y., & Yamane, M. (2009). Physical 

arrangements and staff implementation of function-based 

interventions in school and community settings. Japanese Journal 

of Special Education, 46(6), 435-446.

4. Kinnaer, M., Baumers, S., & Heylighen, A. (2016). Autism-friendly 

architecture from the outside in and the inside out: An explorative 

study based on autobiographies of autistic people. Journal of 

Housing and the Built Environment, 31(2), 179-195.



LIGHTING

Use the Daylighting Pattern Guide

Specify addressable, dimmable LED systems

Consider color tunable luminaires

Dynamic lighting is important for circadian 
patterns, especially blue light in melatonin 
suppression (Reinhart, 2013).

Occupants show improved mood when 
provided control of lighting conditions 
(Newsham et al., 2003)

Daylight reduces the incidence of depression 
and views from windows increase occupant 
comfort (Aries et al., 2015)

Parents who are Vitamin-D deficient 
experience greater likelihood of having 
children with ASD (Kinney et al., 2010). 



ACOUSTICS

Consider background noise, distracting conversation, 
privacy, and speech intelligibility as separate parameters.

ASA S12.60 (free guide for classrooms)

Specify RT60, STC, BNL. Limit occupants in one room.

Background noise and positive soundscapes increased 
relaxation in 24 patients (Mackrill et al., 2014).

Tonal prominence of background noise impacts level of 
annoyance in adults (Ryherd & Wang, 2008).

Occupied BNL predicted pre-reading skills for 90 children 
ages 3-5 (Maxwell & Evans, 2000).

Outdoor noise levels over 60 dBA predict student reading 
achievement (Shield & Dockerell, 2008).

Sensory rooms are popular in 
autism-friendly spaces because 
they provide a controllable 
environment as a retreat from 
overwhelming stimuli.



AIR QUALITY

Evaluate environmental 
air quality. Provide 
operable windows. 

Provide UV air cleaners.

Consult international 
ventilation standards (CR 
1752). Design the 
breathing zone.

Evaluate dedicated 
ventilation (DOAS w/ DCV)

Test scores across 87 school were 
higher when ventilation rates 
were higher (Haverinen-
Shaughnessy et al., 2011).

Subjects in a controlled 
experiment drank more water 
and had elevated skin 
temperature when not allowed 
to open windows (Schweiker et 
al., 2013).

Students ages 10 to 12 were less 
hungry and performed better 
with higher ventilation rates 
(Wargocki & Wyon, 2007).

A study of children diagnosed 
with ASD in Los Angeles between 
1998 and 2009 showed that 
their mothers experienced 
elevated levels of ozone, 
respirable particulate matter, 
and nitric oxide (Becerra et al., 
2013). 



THERMAL COMFORT

Increased control of thermal variables 
improves occupant satisfaction.

Provide ceiling fans.

Use adaptive model of comfort for design.

Experience of physical warmth is related 
to experience of social warmth, based 
on mixed-methods study including 
bathing habits of college students
(Bargh & Shalev, 2012).

Adaptive model may approximate 
comfort better than the heat balance 
model in uneven conditions (Schellen et 
al., 2012).

SBS symptoms increase by 12% for every 
1 degrees C increase. Temperatures 
outside a range of 68-73.5 F correspond 
to reduced outcomes of approximately 
10% (Seppanen & Fisk, 2006).



ERGONOMICS

Research supports the role of spatial layout, 
density, furniture, and technology on behavior.

Seek out design guides based on academic 
research. Perform an occupant survey. Consider 
an ergonomist consultant.

182 receptionists at medical clinics arrived to 
work on time more often when provided more 
space (May et al., 2005)

215 workers from five companies reported 
higher job satisfaction when they had 
convenient access to meeting spaces (Lee & 
Brand, 2005)



IEQ MODELS

Comfort is a process, not product (Nicol & Roaf, 
2005). There’s no ToE

Sensory domains are interconnected (Hedge & 
Gaygen, 2010)

Try narrative approach to occupant experience 
(Lehman, 2013)

Effect size of IEQ is an order of magnitude smaller 
than demographics characteristics

(Shendell et al, 2004).

Even when automated controls optimize IEQ, 
occupants are more satisfied when they have the 
perception of control (Toftum, 2010).

Children diagnosed with ASD 
experienced greater 
sensitivity to touch when in 
classroom environments than 
when at home. 

Fernández-Andrés, M. I., Pastor-Cerezuela, G., Sanz-
Cervera, P., & Tárraga-Mínguez, R. (2015). A 
comparative study of sensory processing in children 
with and without autism spectrum disorder in the 
home and classroom environments. Research in 
developmental disabilities, 38, 202-212.



WELL BUILDING STANDARD



SEVEN CONCEPTS





FEATURE 89: ADAPTABLE SPACES



GUIDELINES



GUIDELINES



Sensitive people need help We are sensitive



QUESTIONS
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