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Design is a public
health intervention.

Design for Wellbeing

Good design supports health and
well-being for all people—
considering physical, mental, and
emotional effects on building
occupants and the surrounding
community. (AlA, 2024)

Perkins&Will

> APHA

Public health promotes and
protects the health of all people
and their communities.

This science-based, evidence-
backed field strives to give
everyone a safe place to live, learn,
work and play. (APHA, 2024)



Design is a public
health intervention.

An action taken to improve or
help a situation.

- Oxford Advanced Learner's Dictionary

Perkins&Will



Raise Your Hand If...

You know a K-12 educator?
Have voted in a school building?
Have a child in a K-12 school?
Attended a K-12 public schools?



Our Action Plan (Agenda)

The Fundamentals

Action in Practice
William E. Carter School

Driving Questions &
Resources

Perkins&Will




The Fundamentals



Everyday we make health design decisions

Removing windows from classrooms Asbestos
Outdoor classrooms Filtration or ventilation Interior
Walkability Siting Ramps Fixed chair and desk
Mitigating background noise Glare Temperature
Control Daylighting Color Choice Furniture
Technology Scale Adjacency Flooring Landscape
Stain Repellant Fabric Finishes UVGI Biophilic Design
Sighage Wayfinding Layout Operable Windows
Carpeting Views Materials Cleaning Products
Lifecycle Cost Analysis Cost Management



The Open Air Movement
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New York City, 1915 Netherlands, 1957



American Society of Civil Engineers gives the condition of America's 100,000
public school buildings an overall grade of D+

Estimated Percentage of Public School Districts in Which at Least Half the Schools Need
Updates or Replacements of Selected School Building Systems and Features

Lower Upper
Building system or feature bound bound

Heating, ventilation, and air
conditioning (HVAC) systems

Interior light fixtures
Roofing

Safety and security
Structural integrity

Environmental conditions

0 10 20 30 40 50
Percentage of school districts

Source: GAO analysis of school district survey data. | GAO-20-494

Note: GAO administered the survey from August to October 2019. Thin bars in the chart display the
95 percent confidence interval for each estimate.

GAO, 2020




History of school buildings and health
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1900-1930s
The Open Air Movement

Outdoor classrooms and
large windows with
students in rows

Tuberculosis & Infectious
Disease outbreaks

1940s-1960s
Post War Building Boom

$20 billion spent on new
educational facilities in 20
years

Brown v. Board

1970s
Environmental Reckoning

Pass Toxic Substances
Control Act (TSCA)

Anti-Smoking Campaigns
White Flight

Energy Crisis

1980s-1990s
Documenting SBS

Congressional reports
document the poor
environmental quality
nationally

EPA regulation on asbestos
and lead in drinking water
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History of school buildings and health
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Emerging Evidence

Studies on portable classroomes, siting,

air quality show adverse impact on
child health, with widening disparities

Emergence of Certifications (LEED,
CHPS)

Economic Recession

Living with Inaction

American Society of Civil Engineers
graded U.S. schools a D+

$100 billion proposed in Rebuild
America’s School Act - discharged in
December 2020

Massachusetts School Surveys (MSBA)

COVID-19 Pandemic

Climate Reckoning

Increased weather variability,
extreme heat, precipitation
variability, vector-borne illnesses,
displacement
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Optimizing for Child Health & Development

How do we define healthy
learning environments?

O

Physiology Behavior Potential Efficacy

Kids breathe 50% more Eat 200mg of dust every Lungs are growing until Less decision-making
air compared to adults year the age of 18 power



Occupational Health & Safety

How do we support healthy workplaces?

*3‘ -

Physiology Tenure Ergonomics Demographics
77% of public school ~14 years of experience & Repetitive work, long >25% of teachers are over
teachers are female working ~53 hours a week periods of standing & 50 years old

frequent lifting



Mental Health & Students of Color

State of Our Students

11.5% of youth are
experiencing severe major
depression, with higher
rates in BIPOC and
LGBTQIA+ communities
(Mental Health America,
2023).

A

N
AN

1.1 million U.S. public
school students were
homeless in 2020-2021
(NCES, 2021).

&

More than two-thirds of
children will experience at
least on traumatic event
(psychological, physical,
sexual, violence) by 16
years old (SAMHSA,
2024).

Nearly 60% of youth with
major depression do not
receive any mental health
treatment with Asian
youth at greatest risk
(MHA National, 2022).
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Mental Health & Educators of Color

State of Our Teachers

X My
Q %

K-12 teachers are twice as
likely to experience
depression and high levels
of job-related stress as
the general population
(Steiner & Woo, 2021).

@
Ra

Educators report mental
health symptoms as
reasons for leaving the
field (Marinell & Coca,
2013).

€79

W

62% of Black teachers and

59% of Latine teachers
said they planned to
leave education sooner
than expected, compared

to 55% of teachers overall
(Carver-Thomas, 2018).

Schools continue to be ill-

equipped to provide
adequate well-being
support for educators,

especially educators of
color (Corimer et al., 2021).
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We can do better than an “average” experience

Embracing human differences across our lifetime.

Pregnant People
Children
Older Adults
Neurodivergent
Mobility Impaired
Minoritized Populations

Individuals with Chronic

Conditions



Exposure Assessment 101

Science of the Invisible

Duration

4
]

See

65% of our time is spent at our
homes, what spaces to hangout
in the most?

Frequency

We are likely there everyday,
but how often do you visit
specific spaces?

Magnitude

Indoor levels of pollutants are 2-
5x times higher than outdoors.
How much are we exposed to
when at home?



When can we have the most impact?

Pursuit

‘ Visioning

Post-Design

18



When can we have the most impact?
Early in the Design Process

Tools Available to Designers:

Literature Review of Existing Research

. Analysis of Publicly Available Health Data
Pursuit Indoor Environmental Quality Monitoring
Occupant Surveys & Interviews
Co-created Community Health Priorities
Analysis of Historical Data & Context
Assessment of Existing/New Facilities

‘ Visioning

19



Raise Your Hand If...

You have used the Symphony T stop?
Know a child living with a disability?



William E. Carter School
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The power of this project is due to the
larger Carter School community

Perkins&Will




Student Population

+30 students, and doubling
Students will range from 3-22 years old

Classroom Ratio: 5 Students to 3 Teachers/Staff
Ethnically diverse: 7 languages spoken

Students live with a complex array of disabilities
including Cortical Visual Impairment (CVI),
cerebral palsy, downs syndrome, epilepsy,
mobility

Perkins&Will




A Visioning Continuum Research

April - June 2022

June 2020
60% CD
Feasibility
Review Color Theory
Jan. 2020 Virtual Space

Programming (16 Branding Visioning: Hearing

meetings with teachers)

r-—y—0——00—

Project Start stories, finding common vision

April-May 2020 January - March 2024
June 2020 - March 2021
Virtual Visioning , , Construction
: Schematic Design
(8 consecutive days) _
S Revi FFE Review
Building/ Space/ Need pace Review
, Student & Staff engagement for
Feedback Review research, layouts

2 , ) each space
e equipmen
Survey Distribution quip



A Visioning Continuum

Surveys about Outdoors

at Carter?

0®0 o
® g 0.0
: oy

Amenities (a nice bonus) Essential (required for the

2. How do you envision the role of outdoor spaces

®,
0a®
oY

Equal amenity and essential

‘wellbeing and educational
goals of the students)

& 25

Landscape

Great feedback
Carter Team!

Questions for
Consideration

3. Please rank the activities that your students
would enjoy and benefit from most outdoors?

Tt _ A
Physical therapy and

2nd _ ety

3|'d Passive recreation (sensory

garden)|
4th Occupational therapy (e.g.
garden beds)
sth Unstructured play, play
equipment
|
6th Musical education

Role playing elements (e.g.
7th play store and cashier, play
bus front)

What do students currently enjoy most about the outdoor space? Is there a most popular area or

activity?

6 responses

I think the
outside f
it or near
just the ri

- Easily a
+ Ambulat
* In hot w
+ Student
* Being o
+ Having

Hi Everyol
not to rep)
Abby Mar|

One of 0
exploring

What is your dream outdoor space that you currently do not have?

6 responses

MORE! W
and feel

more thal
currently
more opf]
ages and

An area
also havg
wheelch
work are
that do n|
alternati
heating n

Perkins &Will

* Swings
* Access

plant, wa|

'e want more for our students to have access to. | ots of options for sensorv components: touch
What are staff’s biggest challenges in the outdoor areas?

6 responses

On behalf of BPS Facilities Management our biggest concern is ease of maintenance. BPS have a very
small grounds crew that must oversee 125 properties, so school gardens need to be designed so that

school
need to
Carter §j
howevel

We pref
playgrof
immedi
school

Patrick
Project
BPS Pla

Not eno

The nee

What are students’ biggest challenges in the outdoor areas?

6 responses

Despite attempts at making our space accessible - it is still often difficult for students to independently
access via wheelchairs - even two w/chairs next to each other.

There are limited things to do. | think it's hard for too many students to use the components of the garden
at once. Also, | think they share the same problem as staff where it is very distracting to participate in
learning if students are using it for recreation in the same area. Also, not enough shade for students when
it's sunny!!

Many of our students need a shaded area in order to stay outside longer. Also sometimes it is tricky to get
students outside when they are in adapted equipment.

* Lumps from tree roots. Students cannot self-propel over roots.

+ Student wheelchairs do not fit under tables.

* Not enough shade.

+ Plantings are low on the ground, and so wheelchair students are not able to see, touch, pick, plant, feel,
etc. Students could be more interactive with placement that would support their abilities to reach at waist
level.
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A Visioning Continuum
Thought Leadership

Inspiring speakers!

DAY 2 Thought Leadership

TUESDAY AcenDA

1. Welcome
4.28 2. Storytelling
= Tova Francois. Paraprofessional. Carfter School
3. TED Talk: Aspirational Thinking
= Eve Edelstein, Human Experience HxLab. Perkins and Will
= Susan Bruce, Lynch School of Education, Boston College
= Oswald Mondejar, Spaulding Rehabllitation Hospital

4. Panelist Q&A

S.W.OI. Analysis Homework
Q Session 2 Recap

Perkins &Will

@ oo s vnerieg ey 2 g s G S v

Neuro-Architecture:
Brains, Bodies and Behavior

Eve Edelstein >
Ph.D., M.Sc., M.Arch., EDAC, Assoc. AlA. F-.
Director, Human Experience Hxlab, Perkins& Will

Susan M. Bruce, PhD

Professor and Chair of the Dopartment of Teoching,
Curricubum, ond Society. Lynch School of Education and
Human Devalopmont (LSEHD), Boston Collego

Susan M. Bruca. Ph.D. e a Prodoesce and Chak of tha Teaching.
Cumiutam and Socsaty Deportmant ot Bosion Collogs. Hat

RcEMiics nokxing SRR MarT of ot Hscs P

Bonxy.

Gt Ml Dictitios ondt 113 crlna progiam. Clobal
Cutcubam.

Envionments.

@) oo b Vaoring oy 2 Thongi madrai - Gmeaid Memier

Eve Edelstein, Ph.D.

Formar Diroctor, Human Experiance Hxlab, Perkinz and Wil

Eva falicin. PhD. (Nowro). MSc. MAh.. Asoc AIA. EDAC. F
AAA gpptis hor urigue backgiound In arifvopology. bosie
o

Iniorm crehiioctuse. planning and dosign. Dx. Edaleioin's clrkodl
Practics of iho National Hospial for Newrnbogy & Nowosuery.
Quaarfs Squre and Lnikeesy Colioge LonKon. fesscich at e
HOIVCR/MIT hacring sckoncs ko, and werk o 1ha US Novel
Mocioal Contar providas ieghl 10 he Eroadih of uscer’ noods
In Qceoms bt sotinge. With 110 Accdamy of Nourosskonos for
Aschitocsss. tha Sak Fettulo ond Uty of Coliomia Son Dingo.
Evo's work  at 1ho sraction of aducation. desgn. heaih
and welitxing. As tho former dsector of o 1ot and
Souncior of Clrkcdons for Dosin, Eve works wilh ocucaton.
cfinkciane. sioi. potior i Cr FsCRChan 10 undanke ofgingl
shucios. FOPEKRo SRANGE. O GRElY ICICh based dhegn
pencipios. Dr. Edoliicin coocis an s bospoks and

oncupancy avaagtions.

Oswald (0z) Mondejar

Samior Vice Prosicent of Mission and Advooacy, Partnars
ming

O Mondeys i the Sarkor Viee Praskdant of Masion and
Acvocary for Paminoes Contnung Cara. . (*PCC?). 1h non.
Qcuia oo saricos dMsion of Farinan HocihCas. Or works at
ha Rmaction of polcy. advocacy and madia. defing

POC 00% vt Ond Kvarping e organition's seouces
10 MM postive sockal Impact - ncaly. nasonaly and
Inlamaticecty. Por 10 joking Parinan HocihCas In 201, O
act 1 Now England Rogion focsulimont RIogRamm for e Sockl
Socuity Admirination and worod Ca 0 human macescoe
ERACLAVG 17 3w dificront Inckstgos nckang
mOnfOcIIng. haspliclly and Ianca. Incmationally
racogrtac for his GAperia on croomtiRy. dechilty fightt and

APk oo c
bocs and i on acviscr o ofhar. O hos recohved numercs
warde Inchaing 16 Frina for Youth with Dectitios
Crebiophor Dunno Awc HIpGNs Esocives Moking an
Inpoct in Bosion 70 on ha Move. 1o Mascrhsotts
Commission for the Bind Empioyment Loascahip Aword. tha
Dhsctity Law Contior Loariort Awat o tha WHS Housa
Champion of Changs Awas. n Jonuary of 2015 O wes oo of
ety sovenioon axports RAtoNCly sckoctoct 0. FWo-yocr o
by U5, Socsatary of Labor Thomas E. Parae 10 550V 0N a now
Actvcry Commition on Fesmasng Compative Iogratod
Emploment.
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https://discovercarter.squarespace.com/day-2-thought-leadership

A Visioning Continuum
Planning Principles

Rank the Guiding Principles Outside-the-box
Each group was asked fo rank the following words (1 being the mosi imporiani, 10 the leasf) t h i n ki n g !

Student Centered Innovative  Equity Collaborative  Flexible

Augmentative Communication Development Focused Families are Valued

DAY 3 PI G n n i n g Pr i n C i p I es Culturally and Linguistically Sustaining  Joyful Data Driven

THURSDAY AcENDA:

1. Welcome

4_30 2. SW.OT. Analysis Review

3. Activity: Rank the Guiding Principles

[

Critical Adjacencies Homework 7 T [ ——"
il Sustoining

Augmentative Communication
DevelopmentFocused

Session 3 Recap

30 o/ No]a| sl b=

[Te)  Avsmentative communication
Development Focused

Perkins &Will
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A Visioning Continuum
Critical Adjacencies

DAY 4 Critical Adjacencies

FRIDAY AGENDA:
1. Welcome
5- l 2. Storytelling

3. Critical Adjacenclies: Reporting Back

4. Closing Remarks: Week 1

Q Session 4 Recap

Joann Doherty

Designers in the
making!

Perkins &Will
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A Visioning Continuum
Aspirational Spaces

DAY 5 Aspirational Spaces

MONDAY AGENDA:

1. Welcome to Week 2

5.4 2. Storytelling

3. TED Talk: Elizabeth Harrmann

4. Aspirational Space Talk

Virtual Scavenger Hunt Homework

Q Aspirational Spaces Sense of identity Creating Gestural Pathways

Teacher Collaboration Areas

Aspirational

— Spaces at
~ The Carter School

Elizabeth Hartmann

Hide the Health Care Re-define Normal Equilable Spaces Interpretative Elements - Mile Markers

Perkins&Will 3
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A Visioning Continuum Look at this detail.

Aspirational Spaces Homework Slide by slide!
Ryan, Kathleen

@ Tue Mav5 430 PM (2 davs ago) Y 4 :
fome ¥

Hello, N ) L
5 - ok At P 5 . . . " 3 % 27. -_Foot pedals are not that extended and patient iz leaning forward. Many of our students wear :

Attached are some photos of things/places I find inspirational or have something interesting to consider. These are spaces and visual ideas I like for different reasons. I don't necessarily alway e the actual thil chest harnesses for positioning. sed garden containers
are a great idea as they are at wheelchair level but I am not crazy about the actual containers.....
The attachment called universal design entryway has 6 photos. I was mostly interested in the top left photo entrance with the large covering and the sink photo. I couldn't separate those out frc  he others. 28.- Use
e

Baizerman, Tasha | |

tome « -f+ Parhaps for smzller pull out sessions, this would werk 3z it is adjzcent to the classroom.

13. -_Bending over to reach for materials not ideal for staff. 3
17 Attachments | am sharing some visual inspiration for other spaces in the building: collaborative oh nace, s - Changing/ bathroom areas need to be within classrooms, so that staff can keep an eye/=ar on - o
© that inspired me in thinking about non-classroom spaces within the new building whatis happening with other students, and ta be able to receive immedizte assistance if
| The third picture is from the Leonard Florence Cohen Center for Living in Chelsea and it was . J |_
accessible-smart-home-t1745909)

!Nspiratiunal Spaces- Day 5
and the entire facility was very thoughtfully designed.

=ha

1 sundirected = space. + Rug color identifies space.

not want to scoot inte 3 booth to meet.
- net applicable for student mestings
oisy?

3. + Great light and ceiling
- Tables need to be adjustable for individual whesichair (WC) and need for staff to
ba next to student halping hand under hand.
- Artwork hanging from ceilings too distracting.
- Sink needs to be WC accessible and matorized for different heights.
+ Flooring is good for keeping clean and WE mokility.

4. + Good to have multiple tables.
- Too grey and fluorescent.

5.+ In house tasks, might be lsundry, dishwasher. In community, Whole Foods, CVS.
+ Staffis considering what types of vacational training would be sppropriate.

6. -f+MNot sure we nead 2 performance space, but rather a multipurpose room that could be

cafeteriz, whole ing space, Tt dinner, if opaned up with gym
space.
7. + Good size for professicnz| development with large groups from other schaals.

- Would liks windows.

LED Tunnel Materials:

8 -Windows should allow students in WCs ta be 2ble ta see ground level as well as sky
- Flexible classroom spaces with folding doors seem like = good ides, but we have only used them
at Thanksgiving, a5 so many materials typically housed near these folding doors hawe to be
maoved away before folding doars can be apened.
- The larger the group size, the more naise and distraction, which is not aptimal for many of gur
students who have such subtle movements of response.
] 5. + Curtains/shzdes which c2n be opened,/closad seems to be a good idea.
- Most Carter students need WC bracing and support to position them for health reasans.
+ Currently we have ghigys tables that can be totally flat, or have the back ar leg areas raised
5 warying amounts.

T

-

10. - Equipment 2nd classroom materizls storage takes up 3 lot of room. With one wall deveid of
storage capability, this neads to be considerad.

(] [ ] T
I n s p I r I g I m a g es —l - [+ Mot sure of use for open space outside of classroom in center area.
L]

11 + Asmaller version of this garage door opening to outdoor space would help with the movement
of 5o much equipment outside mare quickly.

I h a n yo u f o r 12 -+ Perhaps if the 2djacant area was a lunch area, this would wark, sithough = cafeteria is planned.

This works -Not so much -/~ Could work or nat

d5 __sharing B B

Perkins &Will
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A Visioning Continuum
Learning from Research

DAY 6 Learning from Research ey Research Homework

15 responses : TUESDAY | 05.05

TUESDAY AGENDA:

nowork is fo tap info your expartisa working with the Carter students. Much of tha ressarch available is about

1. Welcome Summary Question Individual & population of students. For example, only sfudents with cuditory or visual impairmants. By reflecting on the
5 5 — snts balow, we can identify which research is applicable to Carfer and where we need to dive deaper. Your
- 2. STOWTG”IHQ feadback i deeply valued and appraeciated.

1. Use acoustic dampening on floors, ceilings and walls to minimize all echoes.

3. Learning from Research 15 responses

Q Research Homework

Research - Questions for Consideration
Session 6 Recap 2. Provide in-floor heat to avoid noise created by heating equipment.
15 responses

@ strongly Disagree
ree

© S e Do you agree with the following research
statements about acoustics...

https://discovercarter.squarespace.com/day-6-learning- '%

from-research

1. Use acoustic dampening on floors, ceilings and walls to minimize all echoes. =

UTAH SCHOOLS FOR THE DEAF AND BLIND

w' Salt Lake City, UT »
:»:is I
1 |

1

Color :

Use of Red '

i

.Y There is still time to
A 1 B — do your Research

Homework!

2. Provide in-floor heat to avoid noise created by heating equipment. *

Perkins&Will

Perkins&Will
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A Visioning Continuum
Equipment Strategies

THURSDAY AcENDA:

DAY 7 Equipment Strategies

1. Welcome
5.7 2. Equipment Strategies: Thought Leadership

3. Ask the Speakers
Equipment Strategies Homework

Q Session 7 Recap

Perkins &Will

Let’s think about
partnerships!

Susan Norwell

Susan Norwell

Co-Foundor and Instructor, Roft Unfvarsty

John Campbell, CHCIO . Cortr Sxbhos Vistorieg Oy 7 Thought leadarsbty - Jobn Cerrgbell
John tho post 14y
mu:_m

Carter School Vis?ng

Virtual Scavenger Hunt

By Sarsh

Sarah Wakabayashi

Sarah Wakabayashi, M.S., CCC-
SLP

Spesch Language Pomologlst, Carter Schoot
895 - Asziztive Techactogy Toom
Scrch Wekaboyashl has bocn @ 1pasch knguoge pathologht
In $ha Boston Pt Schook Sco 1076 and of the Cartor
School oo 2007. Sho provides clrieol sandcos for skt
ages 3 10 22 year of age with vorou commurnicotion and
spoach and Konguops Impatimants. speckalng In chikdren wit
sovers mutipk ciaotilics and aullm spoactnum deordon. Sha
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A Visioning Continuum
Learning from the Carter Families

DAY 8

FRIDAY

5.8

Learning from the Carter Families

AGENDA:

1. Welcome

2. Storytelling

3. Carter Family Questions: Translated

4. Open Discussion: Aspirations, Wishes and Thoughts
5. Press Release

6. Closing Remarks

Carter Family Questions

Translating the
survey so all can
participate!

Perkins &Will

So much to learn
from the families!

Carter Family Questions

Carter 5 22 [ 5 7] i n

Kesyon pou Fanmi yo pou Vizyon Carter

Haitian Creole

RS
- Preguntas para la familia sobre cémo ven a Carter Spanish
Nan ki ma "
I o ] ] English
Carter Visioning Family Questions
1. jCul o2 |
! WWW. car com
2. Ki objestil passwon d: carter school
3. MRCo . it i3 your proudest or hagpiest moment in raising
Cudler Home Aot Teom n
3, 6l Ce
4 Tl o 2. What are your goals for your child?
) .= -
- Carter Visioning
Kijan - - -
_ Family Questions
1. If the Carter school had a mascot, who/what would it be and why?
4. ;00au FRIDAY| 05.08
scolar e e _, et P S
4. How can the schaol and building Become & rescuce 10 you cutsids the teaching times? Wy ?
@D [ oo ] ad 2Co
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Perkins &Will

The Carter

School Virtual
Visioning

Perkins&Will



Challenge

Visioning Research

Y

Solution



Challenge

90% of Carter School
students have cortical visual
impairment (CVI) making
them more sensitive to glare,
visual clutter, and color.



Visioning Input

CVlresearch is constantly evolving and broad. It
encompasses heuroscience.

Building walkthrough revealed the sensitivity to glare
and efforts to manage it in the classroom.

CVl does not occur alone including mobility and auditory
constraints.

39



Research Input: Cortical Visual Impairment

simple A

complex v

color wave length
wligned o needs of the
youngest students

clarity and simplicity
of colar, form, texture

clanty and simplicity
with incremental
odditivey, colar | form,
toxture

“real-world® complexity

The Tree of Vision
Central visual processing to serve:
Conscious recognition Search, attention & guidance of movement
Recognizing people Finding a person in a group of people
Spotting a distant target
Recognizing Recognizing Finding
clothes in a ple
objects in clutter
objects an objecton a
patterned
e Crowding of text
Recognizing
words
folters Visual guidance of
numbers movement of the
ams and hands
peci logs and foot
Temporal lobes -
Posterior parictal lobes
p Middle temporal lobes (MT)
Clacty/Aculty Contrast sensitivity 100 T BOCLTB PRCCRPLON
Color vision  Visual fieids ‘
) \ " e Reflex vision in the
Lateral geniculate bodies —s- &\\, 2 ‘% mmw)
' Optic tracts
{\ ~—— Optic chiasm
'.& \ Optic nerves
(; -y .
e
e
NN
)\
N
Visual Scene
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Research Input: Literature Review

A

Demand of the Student

Sensory
Sensory

Mobility/Movement
Visual

Mobility/Movement

Mobility/Movement

Safety

Cognitive
Mobility/Movement

Sensory

Understanding the Conditions

~ |Design Consideration

~!|Room
Provide visual supports/elements: visual representations (real objects, photographs, drawings or words) to
aid in comprehension and communication; provide a visual schedule.

Provide window coverings to remove distractions that occur with a view outside - and reduce glare Windows
Rails along the steps and building, temperature, light, position of switches, object arrangement, floor
texture, width of desk; For Communication: sign language interpreter, listen and speech training device
Removed shelves and repositioned them higher on the wall to eliminate visual clutter and keep things out of Classroom
reach

Replaced carpets with hardwoaod flooring to increase durability and cleanability Flooring
Route finding can be very difficult and affected children get lost very easily. Both objects of reference and

sounds of reference along commaonly used routes can help considerably. Children can then learn the

sequence of objects and / or sounds which is needed for a specific route. (Setting the sequence to a song can

help considerably.) Hallways
Separate group from independent work areas; create separate learning

zones and spaces of various sizes; compartmentalise space. Classroom

Sightlines for staff to observe the children at all times from anywhere in the classroom or on the playground Hallways
Signage requires high contrast, wide letter separation and minimum content. Pictorial signage should ideally
be three dimensional for tactile analysis as well.

Simplicity in planning increases comprehension and make the structure and order evident Adjacency
Staff accommodation could comprise an upper storey. This would provide staircases for mobility training Staff
Stimulatory and sensory tools (e.g., soundproofing, sound systems, special lighting, coloring, and exercise

ry ry (e.g p g Y. p ghting g OT/BT Rooms

equipment)
The appropriate number and spacing of visual targets, what distance is optimal, preferred visual field,

List of Design Features | Notes | Sheet2 -.i.i.j.'

TVI/Classroom

Hallways,/stairs

~ |Other Keyword: ~ |Sub-Categorie: ~ |Population ~

Visual

Visual

Space

Storage

Materials

Layout

Space

Views

Visual

Space

Location

Owverall

Signage/Wayfinding
Window cover

Accessibility -
Interiors

Clutter

Flooring

Wayfinding

Micro-environments

Student monitoring

Signage
Design

Acoustics, Lighting,
Color

ASD
ASD/CVI
Students
w/Hearing
Disability
ASD

ASD

CvI

ASD

ASD

ASD

ASD

Type of Study - |1

Special ed schools in Thailand. (N =
116 special need students)

Home environment, survey, n=
168

Home environment, survey, n =
168

Guidance informed the design of
two other schools for visually
impaired students

Review/Observational Study;
Ireland, architects worked with
teachers to develop ASD classroom
design - iterative process

Resource provided by Carter

Guidance informed the design of
two other schools for visually
impaired students

Home environment, survey, n=
168
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Research Input

Shading Analysis
Script in Grasshopper

Grasshopper is a visual programming language
and environment that runs within Rhino

Perkins &Will
Credit: Cheney Chen, Vancouver Studio



Perkins&Will
Research: Daylight

45 louver + Translucent Upper

Avg. UDI (Useful Daylight Illuminance)
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Research: Glare

45 louver + Translucent Upper

sDG-5 (Simplified Daylight Glare)

» 7.2%

0.0%
sDG (% views with Disturbing Glare >50% of time)
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Research: Glare & Student Experience

45 louver + Translucent Upper

sDG-5 (Simplified Daylight Glare)
" 7.2%

0.0%
sDG (% views with Disturbing Glare »50% of time)
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Research: Daylight
Optimization, Glare
Mitigation

Perkins&will HILL

International

55

50
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40

35
30

Daylighting Scale

25
20
15

10

Spacing
Depth
Facade Angle

Blade Rotation

Micro Louver
Interlayer

N/A

N/A

N/A

N/A

N/A

=== Usable Daylight

53.4

12" 12” 18”

9” 9" 127

HOR. HOR. VERT. VERT.

N/A 45° N/A

N/A N/A  N/A
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]8"

N/A
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-|2n

DIA.
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N/A

18"

=== Ability to Eliminate Glare

38.0 383
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100
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45°  45°  45°
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ViV
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N/A

N/A
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N/A

100
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65

Glare Elimination Scale
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Solution

Daylight mediated by vertical louvers.
L-shaped window for learning zones.

Red and yellow doorways for aiding transitions.



Solution: Managing Daylight and Glare

& ©

DAYLIGHTING AND GLARE ANALYSIS

Classroom Zoning Spatial Disturbing Glare
(7.4%)

Perkins &Will

Useful Daylight llluminance
(28.5%)
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Solution: Creating an experience they could “see”

Color Recognition

520

500

460

CEIl l§31 color space

The Research 8:15am - A welcoming Arrival

Research shows students who present cortical visual Carter Students are welcomed by vivid, high wavelength colors on both the entry
impairments (CVI) can more easily identify high canopy (for students who's body position is reclined) and the school’s new logo,
wavelength hues. These colors are used throughout creating a sense of recognition, rhythm and thus security as they transition into their
the new school at moments of transition and action. school day.

Perkins &Will



Solution: Creating an experience they could “see”

Terracotta Panels

/ Hear Us Roar

Empowerment
Belonging
Learning

Interior Walls

Wayfinding Thresholds

Salient Features / Roman Bubbling Logo Celors

Perkins &Will




Solution: Supporting Visual Latency

While approaching red classroom doorways,
students can prepare themselves for the focused
tasks on the other side. When approaching yellow
doorways, more active, stimulating experiences
await on the other side.
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Challenge

Students need public transit
to access the community, but
chronic vibration and
background noise impacted
learning and focus.



Challenge: Responding to the Site
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Visioning Input

We want students to use their skills outside of school and in their community.
The city is a classroom exposing our children to the unpredictable.

Cost of a School Bus for Activities: $120/Carter student versus ~$10/Average
BPS student.
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DAY 4 MOMN 02 MAR 2020 >

Research Input = |

Deploying sensors to
understand the
environmental baseline

TEMPERATURE - INDOOR s X
12:00 am 043:00 am 028:00 am 12:00 pm 04:00 pm 08:00 pm 12:00 am
SOUND METER - INDOOR %% X

Pre-COVID Front Classroom




Research Input: Understanding Noise & Learning

CRACKS ROOFS DUCT NOISE
FLANKING )| FLOORS &~— ,
UGHT < DIFFUSERS =
FIXTURES
WINDOWS/
SOUND EXTERIOR WALLS
TRANSMISSION (l
IS g
)) ELECTRICAL FLQ'A',%'EG <

STUDENT GENERATED

Compared with adults,

children have more
difficulty with complex
listening tasks (Sullivan et

al., 2015).

CRACKS

Children under age 15 are
more sensitive to difficult
listening conditions
because they are still
developing mature

language skills (Nelson et
al, n.d)).

In noisy conditions,
children require a greater
signal-to-noise ratio (SNR)
or less distortion from
background noise to
perform on par with
teenagers and adults in
speech recognition tasks
(Blomberg et al, 2019).

Noise interference in the
classroom can impair:

Children’s speech and
listening comprehension
(Klatte et al., 2013)

Concentration,
understanding of verbal
information (Seabi et al.,
2015)

Reading comprehension,
and memory (Stansfeld &
Clark, 2015).
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Solution

Classrooms and educational spaces were placed away
from public transit with views towards the park and an
auditory buffer was created to reduce chronic distraction
for students.



VISUAL AUDITORY

@ @

Solution: Auditory Buffer

| AUDITORY | SENSORY GARDEN | CLASSROOM i
| BUFFER | '
1

Perkins &Will



Solution: Auditory Buffer

01 Aquatic Therapy

02 Locker Room
03 Admin Suite
04 Teacher’s Work Room

05 Conference Room

06 Collaboration Space

Perkins &Will

30

01

o)

07
08
09
10
11
12

_r_'

Literacy Commons

Music Therapy
Art Therapy

Vocational Therapy

Café Commons
Kitchen

13
14
15

17
18

Outdoor Sensory Garden
Outdoor Stage
Outdoor Dining
Upper School Classroom
Middle School Classroom
Upper School Social Hub

19
20
21

23
24

Motor Therapy Suite
Mobility Training Space
Adaptive Physical Education
Medical Suite

Multisensory Room

Lower School Classroom

25
26
27
28
29
30

Speech Language Pathologist

Teacher for the Visually Impaired

Huddle

Staff Space

Outdoor Classroom
Trash/Recydling/Receiving
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Challenge

Constraints of an urban site
meant the new building would
displace the existing treasured
sensory garden.



Visioning Input

In the existing school, the sensory
garden was an important part of our
identity and provided needed space and
experiences for students.

The garden needs to support community
engagement, restoration, play, and
education.




Research Inpui

Frontal lobe Parietal lobe
(thinking, memory, (language
behaviour and and touch)
movement)
Temporal lobe Occipital
(hno;;ingr, loo)ming lobe {sight)
and feelings
Cerebellum
) (boior.ico 9nd
(B;om'::’m coordination)
reathing,
heart rate and

temperaturae)




Solution

Every floor includes access to outdoor spaces.



Sensory Garden:

Perkins &Will

\

]

Level 1

@ ACCESSIBLE PAVING
THROUGHOUT

STAGE
SPLASH PAD
SECURITY FENCE

QOUTDOOR DINING

0000

SENSORY -ROXBURY
PUDDINGSTONE
BOULDERS

@ RAISED PLANTER

© FENCE AND STAGE
BACKDROP

e RIVER ROCK + SHADE
PLANTING

@ MUSICAL INSTRUMENT
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Sensory Garden: Level 2

u{:'fnv "{n‘! i-‘ UBLL Y

it

Perkins &Will

&

o ARTIFICIAL TURF
e RAISED PLANTER

% SENSORY PLAY
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MOVEMENT VISUAL BEHAVIORAL AUDITORY COGNITIVE

& © © o 9@

Sensory Garden: Level 3

[TTAE T11

— 5

@ /\CCESSIBLE PAVING @ STAFF SPACE

THROUGHOUT

© RESTORATIVE AREA

© PLAY:

. WHEELCHAIR SWINGS @ CUTDOORCLASSROOM

« ACCESSIBLE SWING 0 LION SCULPTURE

- UNIVERSAL CAROUSEL

. SWAYFUN @ SENSORY TUNNEL

. BOUNCER

@ FACADE SHADE EXTENTION

© SHADE CANOPY @ MUSICALINSTRUMENT

© LANDSCAPE BUFFER @ SENSORY PLAY
FROM TRACKS

© ACTIVITYTABLES

@ RAISED GARDEN BEDS

a ARTIFICIAL TURF
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Sensory Garden: Level 3 o

0 ACCESSIBLE PAVING
THROUGHOUT

T ‘\4 ‘\, =

5

© PLAY:

WHEELCHAIR SWINGS
« ACCESSIBLE SWING
« UNIVERSAL CAROUSEL
+ SWAY FUN
+ BOUNCER

e SHADE CANOPY

o LANDSCAPE BUFFER
FROM TRACKS

© ACTIVITY TABLES

@ RAISED GARDEN BEDS

@ ARTIFICIALTURF

© STAFF SPACE

© RESTORATIVE AREA

@ OUTDOOR CLASSROOM
@ LION SCULPTURE

@ SsensoRY TUNNEL

® FACADE SHADE EXTENTION
@ MUSICALINSTRUMENT

% SENSORY PLAY

Perkins &Will 67



Sensory Garden: Level 3

Perkins &Will
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Driving Questions & Resources



How can we ensure that health research is
holistically integrated into practice?

versus

Perkins &Will



Health is a state of complete
physical, mental and social
well-being and not merely
the absence of disease or
infirmity (WHO, 1947).

Design works across the
Socio-Ecological model.

How can we inform health
at multiple levels?

public Polic,

_\(\do\/'\'erritoriql Locgy lo

Communit,,

cess: Con nectedneSS
> §

QonS: Schools, Wor
\G

A Social-Ecological Model for Physical Activity
Adapted from Heise, L., Ellsberg, M., & Gottemoeller, M. (1999)
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How can design serve as a form of
reparations and restorative justice?

Status Quo




Public Policy

Measuring Energy & Health in
Existing Massachusetts Schools



SCHOOLS
<> FOR HEALTH

L. EXECUTIVE SUMMARY ..o 3
FOUNDATIONS FOR STUDENT SUCCESS

1L INTRODUCTIOMN. .. ssiassci s ssss s vesamscs o
HOW SCHOOL BUILDINGS INFLUENCE The Importance of the School Bulding
STUDENT HEALTH, THINKING AND PERFORMANCE 21" Century Leaming in 20" Century Schools

SCHOOL OF PUBLIC HEALTH
ke %ne/::: bl b + FOR HEALTH Wi, SCHOOLS FOR HEALTH ..o

L SCHOOLS FOR HEALTH

Lessons from Recent History
9 Foundations of a Healthy Building

1. EXAMINING THE EVIDENCE.....o. 10
Ventilation and Indoor Air Quality
‘Water Quality
Thermal health
Lighting and Views
Acoustics and Moise
Drust, Pests, Mold & Maisture
Safaty & Security

IV. BEYOND THE 4 WALLS: CONTEXT MATTERS............28
Socioeconomic Status
Existing Health
Access to Green Space
Ajr Pollution
Early Childhood Experiences

V. BUILDING A SCHOOL FOR THE 217" CENTURY............. 30
The Urbanization Mega-Trend
A Changing Climate
A Call for Standardized Health Perfarmance Indicators (HPIs)
A Call for & National Schoal Infrastructure Assessment

forhealth.org Evidence for action

When We Act It Makes a Difference

Schools.forhealth.org

The Evidence is Unambiguous

Wil. REFERENCES.........ciimiiiimiis s sss s ssssssns 33

< FOR HEALTH s

=3 | HARVARD TH.CHAN

SCHOOL OF PUBLIC HEALTH

>30 Years

250+ Research
Articles

70+ Health
Performance
Indicators



African American and Hispanic students, as well as free lunch eligible were exposed to

higher temperatures
C D
26 26
Exceeding Optimal Exceeding Opti;|;0I
2] - Temperature i smperature
ol - s POUUORN i AUUUURY 2 e ol A Y, S——  S—
3 3
- ﬁ & sa
imal
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Free unch Reduced lunch Mot elighle

Haverinen-Shaughnessy, U., & Shaughnessy, R. J. (2015). Effects
of Classroom Ventilation Rate and Temperature on Students'
Test Scores. PloS one, 10(8), e0136165.



Determine Representative Sample
Policy: Measuring Energy & Health in ‘

o 4o | 1
Existing Massachusetts Schools Option 1 Option2

tinyurl.com/HealthyMASchools Outcome Driven: AllSchools:

Select High Academic and Supplement Existing

Economic Needs Schools MSBA School Survey
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Data Collection

e

Subjective School

Snapshot

Select Objective Indicators

| |
| Health ‘ | Energy |

|
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| | | Energy Efficiency |

Measuring Enerey & Healllh in
Existing Massachusells Schools:
st

mecommen

| 1
Potential for
Onsite Renewables
| |
|

Daylighting., Visual Comfort
and Lighting Control

Spatial Adequacy

@ Massachusetts Our Central Framework

-----—------1

Holistic Understanding of K-12 Environments



Start with a walk through checklist...

IN YOUR SCHOOL OR CLASSROOM... INTERPRETATION IN YOUR SCHOOL OR CLASSROOM.... INTERPRETATION
Lead/Copper In Drinking Water: Was the O Yes | Me, your plumbing system likely has elevated lead Views: Are there views to the outdoors available to| O Yes | Mo, views and access to nature are associated with
plumbing systern replaced after 19917 0 No levels because it predates EPA's Lead and Copper Rule. room occupants? 0 No better student satisfaction and comfort. Consider

Get water tested. strategies to improve access to views or biophilic

design.
Low flow water fixtures: Are there low flowwater | O Yes | Mo, count the number of high flow fixtures to identify
fixtures present throughout the building (e.g., 0 No waler conservation oppertunities. Pattern, Orlentatlon & Condlitlon: Do you notice | © Yes | Yes, uneven, flickering light can lead to headaches.
toilets, faucets, or showers)? _ | stark unevenness in lighting, glare, inadequate 2 No Consider age of lighting system and available
2 distribution, hum, flicker, or other light concerns? improvements for energy efficiency and controllability.

Presence of Mold or Mold Odor: Can you see or O Yes | Yes, even without visible signs of maold, smell can E
smell mold or musty smell? 0 No indicate hidden mold, a known trigger of asthma. l;’ Visual assessment of windows: Are they single- 0 Yes | Mo, older windows may include legacy pollutants (e.g.

Background Nolse: Do you hear clear disruption X‘fes If yes, there is likely increased sound transmission and
from adjacent classroom’s activities? Do you see O No opportunities to improve acoustical performance.

an interconnecting door or movable wall, unit
ventilator, central HYAC air system, corridor
plenum or duct work?

Acoustics

Have acoustical finishes have been painted? O Yes | Painting and non-porous coverings reduce the
X Mo | acoustical effectiveness of ceiling tiles.

or uneven surfaces within the school? O No especially for individuals with mobility impairments.
Unsafe environments may require repairs.

[ DUNOINE Nave tNe aninty 1o De CooIea (g amr oo O SEETTIOW TNE DUNgINE Can provigs CoOmrortanie
conditioning, operable windows)? temperatures during hot days.

Background Nolse: Do you hear clear disruption 0O Yes | Ifyes, thereis likely increased sound transmission and

from adjacent classroom’s activities? Do you see O No opportunities to improve acoustical performance. ] ; . - L ]
1 ¥ PP P P +|s there a lack of consistent and reliable heat in 0 Yes | Yes, additional energy analysis is required.
an interconnecting door or movable wall, unit ) 5
4] 8 ! occupisd spaces? 0 No
8| ventilator, central HVAC air system, corridor
g plenum or duct work? +|s there a history of temperature fluctuations or
2 Ig uneven distribution?
Have acoustlcal finishes have been painted? O Yes | Painting and non-porous coverings reduce the

1|5 there localized control (within a range of 8

O No | acoustical effectiveness of ceiling tiles.
degrees or less) of the temperature?




Dive deeper with objective measures...

MSBA 2016 School Survey Collected the Following Variables:

* No metrics relevant in 2016 School Survey

This category was not identified as a health indicator in Section 83 of Chapter 179 of the Acts of 2022,
However, these environmental parameters are a part of a healthy school facility and may influence
energy use or interact with other health indicators including indoor air quality and thermal comfort.

@ cEasy A Medium [ DIfficult |

METRIC RATIONALE
Occupied/ Background Nolse A Evening data collection allows for accurate background
Unoccupied . Decibel measurements of an unoccupied noise measurements because the space is unoccupied
space where the worst-case receiver is " |and can measure noise or scund from mechanical
located (e.g. by the window unit, collect 30 systems. Make sure HVAC_is on orifir conditioning if
seconds uninterrupted). samples are collected during the winter.
Occupied/ Area of acoustical absorption [ ] This observational assessment of classroom acoustics
Unoceupied |, Measure Classroom Acoustical Ceiling Tile E:::::::::::{::ﬁ:: ;?::: Li?:::f;priane
(ACT) or Acoustical Ceiling Panel (ACFP) Area
relative to room area levels. (ANSI 512.60)
+ Visual counting of acoustical finishes in While not all acoustic tiles have the same Noise Reduction
. Coefficient, 80% of the ceiling surface area should be
percentage of surface area to total ceiling ) ) )
area (acoustical ceiling panel area / total made up of sound ahso_rpt_lve acoustical pa_ne& [_)rfferent
ceiling surface area inclusive of lights standards apply to s_peaallzed c_lassronmjs including
and soffits). Language Arts, Music, and Special Education classrooms.
Unoccupied  |Sound transmission between floors, This indoor measurement captures sources of noise that
windows, and walls may disrupt a student's ability to hear, especially when
= Impact sound transmission floor to floor mastering language SKiHS_L Maa_su ring 5_cund _I]'ansmission
helps understand acoustical privacy, disruption from
*  Impact sound transmission (metered/two- | surrcunding envirenments, and exposure te common
person process) daily outdoor noises (e.g., traffic, aircraft noise). Collecting
« Laterally (metered/ erson process) the measurements during the school day can capture the
lived experience. This is interior-source background noise.
Occupied/ Sound Leakage @ Sound can be transmitted between spaces in the
Unoccupied . Observation of ceiling cavity and building or from outdoors into occupied spaces. Visual
doorways for light leaks between observations highlight opportunities for improving the
wall, ceiling, gasketing, floor seal. sound iscl_au'on Euithin the building__ These metrics also
Are there interconnecting doors or relate to air sealing and energy savings
operable partitions?
*  5Spund transmission at windows and
doors, directly measurable with a sound
level meter.
»  Visual assessment of windows: Are they
single-paned? Well-sealed?
M/A Outdoor Sources of Noise @ This objective site analysis does not capture the
. Mop irmity to major roadh experience inside the classroom but identifies a
high\:ays, air;orts, or other higi; well-studied source of noise that impacts academic
impact sources. performance. This information can be collected in advance
of a site visit.
=  Measure the shortest distance between
the school campus and the source.

31
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But if we had resources what would

Water Quality & Use
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MSBA School Survey C:

lected the Following Variables:

HVAC Heating Type

Ventilation/ AC Type

Ventilation/ AC Coverage

HVAC - Buil

ing Condition Rating

Indoor Carbon Dioxide/PM2 4

MDA Schoo! Survey Cottectad the Feseming Variables:

HVAC et Type

Ventsation AC Type

Vemtsatien’ AC Coverage

MVAC - Buteing Cendicon Ruting

Oldant Boiers - Buiding Conditan haimg
Second Oldest Ballers Suicing Condnen Rating

Deploy portabie sensors or use building

RATIONALE

Classrooms with high levels of CO2 and PM2S have
i of asthma and I

for two weeks.

Many sansars

provide the ability to measure muiciple indoor
air cenditions.

captures weather variation. rush hour traffic and vary
indoor poliutions sources. I using portable indoar air
quality. repeat seasonally to capture different conditions
driven by human behavior or temperature (¢ g. use of
windows or AQ).

Ocausied!

Airflow/ Air Change Rate A

Unocaupied | Using ananemormeter mesure srspecdin |5 S emoval o dison of nscer air polutants.
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Massachuselts Public Schools

Criterion for Energy Metrics:

o1

Assessment of existing building Mechanical, Electrical, and Plumbing
(MEP) systems could capture data on the age, condition. and
distribution of heating and cooling as 8 measure of system rasiliency
and as a step towards planning for replacement of existing fossil fuel
burning systems with more efficientall-electric systems. Vulnerable
fossil fuel burning systems will become more challenging to replace
in the next ten to fifteen years leaving schools at risk of unexpected
closure. Matrics might also help to obsarve building and sita
conditions that relate to tha suitsbility of schools for electrification
projects and the potential for installation of renawables, prasently
identified as photovoltaic or geotherm

Aschool’s energy use does not directly correlate with health impacts
butis a critical source of operational vulnerability to the school
building and district budget due to enargy cost fluctuation and
changing code requirements. Assessment of a school's energy
consumption and efficiency offers useful diagnostic information that
can aid capital planning efforts. The same data can also be used by
DOER to determine progress on Commonwealth climate goals.

Augmanting school infrastructura through tha installation of
renewable energy systems is racommendation of the stats's Climate
Plan and DOER's updated Stratch Cods requirements, such systams

ling and community resiliency and reduce electrical

ings and sites should be assessed for factors that
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primary fumace or boiler?
Isthere 3 working redundant fumaee or boiler?

s the afficiency of the system greater than, equal to or
less than 80%.

Cede. The vuinerability of aging combustion syseems is 3
it resilience iliey.

Similark it

s
‘or IowEemp water? Steam systems are cider, less
energy efficient to operate and harder ta retrofic)

IFir based-—what s the fusl source of the hesting coil?
Whats the age, condition, and lfe expectancy of the.
handling system?

or vulnersbility.

ing Distributi i L L]
Does the system provide cooling? If sc, is cool air
defivered cenvrally or i

cooling
learning environment 25 extreme heat events grow more
frequen: Data on the presence of cooling systems has net

nition,

of the system?
How misch outsosr ventilstion is provices compared to
current cods requirsments?

Dependencies @

Does the school have an ensite generstor sized to

maintsin cperation of existing ventilation urits and

emergency systems?

Does the mechanical room have capacity for a major

elecsrification project?

Electrical system capacity/cond

Isthere sdequate eeling space for ductwork (12 7

- Calculate Fioor to Fioer Hight and roof framing size/
spacing

Roof condition.

n

| The abiiity of the senaol to suppore sn electrificstion
conwersion (air scurced or ground sourced, depends on
the capacity of the existng structural systems, rocf system,
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VULNERABILITIES OF CHILDREN

By Paul Mohai, Byoung-Suk Kweon, Sangyun Lee, and Kerry Ard

Air Pollution Around Schools
Is Linked To Poorer Student
Health And Academic Performance

Legend

Schools by student performance tertiles
Ist tertile (best performance)
*  2nd tertile

*  3rd tertile (worst performance)
Total air pollution concentration deciles
B 15t decile (least polluted)
B 20d decile
P 3rd decile
I 4th decile

5th decile
6th decile
P 7th decile
B sth decile
B oth decile N A
- 10th decile (most polluted) A .

0 25 50 100
e s

source Authors’ analysis of geographic microdata for 2006 from Note 23 in text. NoTes Only locations of elementary and middle
schools are shown. Schools are sorted into three groups (tertiles) based on the percentage of students (grades 3-8 combined) who do
not meet the Michigan Educational Assessment Program standards for English. The schools in the first tertile (“best performance”)

have the lowest percentage of students failing to meet the standards. For more details about the values of air pollution, see the
Appendix (see Note 24 in text).



Data exists. Barriers Persist.

Health Outcomes

Busast Gances Deaths Cardfimeascular Divsasn Dasths S Evarid e Laas Love R 1003 Coien Tt

© sk o
Places | o~ Health Profile

©@ L [N T o
City Health Dashboard CDC Places EJScreen SAVI Dashboard
* 500 of U.S. cities * Provides data on * Educate users on how to * Provides a diverse set of
preventative healthcare interpret the results health, access, and
« Comparative statistics to T
_ _ community indicators
national average * Does not provide * Do not educate users on the
information on significance of these health * Provides useful context to
environmental exposures outcomes indicator significance

* Only provides data for the
Indianapolis Metro Area
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prepared

prioritized

ACT

informed
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Embedding Health Data into Design ... PRECEDE

. . Public Repository to Engage Community and Enhance Design Equity
www.precede.perkinswill.com

Public Repository to Engage Community & Enhance Design Equity
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Organizational

Healthy Schools by Design



Holistic Framework

Promote well-being
without compromising
students’ learning
potential.

Healthykl2.perkinswill.com

N ‘N0
o
24 Q(?

Health Promotion

Strategies that promote physical
and mental health, social
cohesion, and a sense of belonging
and safety.

Educational Adaptation

Strategies that support behavioral,
logistical, and technology flexibility
during shifting teaching needs.

Risk Mitigation

Strategies for reducing adverse
environmental exposures that
influence school occupant health and
performance.
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Organizational: Every Space Should be Considered a Healthy Place

healthykl2.perkinswill.com

\ll

./@\.

Educational Adaptation

Strategies that support behavioral,

logistical, and technology flexibility

during shifting teaching needs.

Risk Mitigation

Health Promotion

Strategies that promote physical

and mental health, social

cohesion, and a sense of belonging

and safety.

Strategies for reducing adverse
environmental exposures that
influence school occupant health and

Perkins&Will

performance.

Hi, I'm Riley. ’

Follow along as we make
sure that the spaces | occupy iiiii Circulation

every day are safe and i i Space
healthy. '
1
- o |
~
N |
A |
\ _E
1 Z°>  Entry
| TLAL[7 and Exit
1
|
Outdoor 1
Siting 1
[
\ ’
A ’
\ ’
~ - _ -~

Classroom

- ;
P Cafeteria

'ﬁ@ﬁ' Library

‘ Restroon




What do school stakeholders and designers need?
Extrapolating research to make it actionable

Healthy Schools by Design

Entry and

nnnnnnnnnnnnnn

White Paper Literature Strategies Tools & Case Studies &
Review Checklist Resources Design
Hypotheses

88



->

Classrooms

Social and
Behavioral
Considerations

Perkins&Will

Socicl ond Behaviceol Considerotions

Schools are
uniquely
positioned to
identify and
mitigate daily
mental health
issues and offer
support.

.-
Holy Innocents’ Episicopal School,
Upper School Humenities Building

According to research. #motionol owonenssl. exprestion, ond reguletion ciffer by student cemogrophica.
\With the civerse student popuiction in todoy’s schoois, socicl-emetioncl lsarning progroms must be
cdopteble for specific student needs to effectively improve socicl-emotional competencies. Fiexible leoming
environments con ropidly adapt to support the needs of students ocross grode levels ond obilities. Exomples
inciude the flexibility to rearrange the room for different octivities ond providing o veriety of furniture options
for stucents to cefine how they participote ond leam

Toilored leorning spoces réspond to students’ physicel, educctionol, cultural, ond socicl-behoviorol needs.
Their cezign ond utilization are influenced by Universal Design for Learning. which relisz on emerging
resecrch on how students learn. Spoces need to ‘ocilitote ond balonce fectures thot support visual, cuditory,
kinesthetic, ond raading ond writing lecrners. Personalized learning ipoces raspond o ropicly developing
stucents o3 eoch chilc Brings o unigue personcl norrative to their leoming environment. This is influenced by
cge, gender icentity, emotionol stots, onc home environment, Needs ond preferences may shift due to dody
or chronic personcl chollenges.

Visibility con be creoted throughout ¢ schools hallwey network by removing turns, olcoves, ond blind spots.
Research tells us thot longer hallwoys moy ofiow cdults to cetect bullying cnd horozzment mare quicidy

and prevent students from porticipating in ricky bahovior. Distributing teacher and stof meeting, plenning.
ond work spoces mey foster possive supenvision throughaut the 1chool, even when teochers cre not octively
#noging 1tucents. Studies have shown thot pecple-ploce cues ond sociol wayfinding con improve
peychologicol scfety. ond ¢ nearby teccher or o publiic spoce with odult supenvision con indicote thot on orec
i sofe to wolk in clone,

Anidentity-focused leoming environment tellz o story by sporking emotional humon connections ond
wpporting o common vision ond mission. Communicative spoces estoblish ond reinforce ¢ schools volues
and expectotions by using stodes, grophics, woyfinding. ond signege. Additionally, thoughtful communicotive
grophics end signoage con indirectly mitigate implicit biosss. rocicl crxiety, sterectype threct, onc hote,
which diminish student performance. Similor to Visibility, social and grophic woyfinging can support sofety
and security for all occupants by positively reinforcing students’ seif-worth, focilitoting ecse of movement
through the spoce without consequence, fostering inclusion of the grecter school community, ond supporting
students of oll obilities

At the heart of learning is coliaboration, humen connection, onc engogemant. Daveloping calibaccte wayt to
colloborate is on essentiol sociol development skill thot hos implicotions for future job performance, building
heolthy relotionships, ond conflict resolution. Design should support delibercte, formol colicboretion while
also proviging opportunities for spontoneous human connection. These objectives con be accomplished in
nontroditionc! pleces such o3 haliwoys, breckout arecs, leaming pods. end co-teoching $poces, requiring on
openness to nontroditioncl lecring tpoces ond ¢ cifferent opprooch to odjocencies.
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Let Your Public Health Intervention be...

Integral

public Policy,
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Inhabit

Perkins&Will

inhabit

designis a public
health intervention

Season 1

Welcome to the Healthy Buildings Movement

& O =

inhabit

“What we do in our
schools is magic. It
should happen in

temples. It should

happen in palaces.”
—

— Tracy Washington Enger

U.S. Environmental Protection Agency
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