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Understanding Learning Styles
What are learning styles?

Most of

today’s

students are
- - -

- visual or

kinesthetic

learners

1) Hands-On
Approach

2) Interaction

3) Experimen-
tation

Source: Build
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1. Understanding Learning Styles

The Classroom Organization

| ZONE 2 ZONE 4 ZONE 6 }

ZONE 1 ZONE 3 ZONE 5

@
I/

'y Informal to formal
ll | ‘-"'!"'-—- = _" ' .
|

Informal to formal>
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1. Understanding Learning Styles

Where iIs safety and Security?

MAsLoW's HEIRARCHY OF NEEDS

Maslow’s Hierarchy of Needs

p

PHYSIOLOGICAL NEEDS
|AND SAFETY NEEDS

are in the foundation.

i ’ [ GRATHIC BY MARE B. RASER - ALL RiGHTS RESERVER
1 '“_F__.- L
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1. Understanding Learning Styles

Where Is safety and security?

« Traditional physical safety
elements, inside and out of the
classroom, are not adequately
addressed in LEED or CHPS.

* An Integrated approach to design of
classrooms and HVAC systems along
with EPA, FEMA and other safety

ograms-needs to exist

b
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1. Understanding Learning Styles

Where Is safety and security?

I\/Iitigation:

An example of mitigation are activities

Prevention/

that either prevent the occurrence of Vitigation
an emergency, inside or outside of the
classroom; in order to reduce the fesponse
| ulnerablllty in ways that.minimize the
dyerse /mpact of distractions or even

isasters within the classroom.




2. Environmental Systems

Environmental systems and the classroom

Environmental Systems
. 1AQ
* Ventilation
¢ Thermal Comfort
« Safety and Well Being




2. Environmental Systems

Indoor environmental quality in the classroom

« Poor indoor air guality in
schools affects 1 in 5 children
In America’s schools

 American children miss more
than 10 million school days
- each year due to poor IAQ

'!mpr67§,15(]g IAQ in“older schools has
been proven to reduce absenteeism
rom 8.31% to 3.75%

: ALA (2000), EPA (2000), Rosen and Richardson (1999)
g | =



2. Environmental Systems

Thermal Comfort and Humidity in the classroom

+ Students will perform mental tasks best in rooms
kept at moderate humidity of 40% - 70%.

* The best temperature range for learning -
reading and math is 68° and 74".

 The ability. to control

' classroom temperature is
centralito the performance
f teachers and students.

AW
" Li'

[

e
' |

: Harner (1974), Lowe (1990), Heschong Mahone (1999),
dersen and Lundquist (1979)

v |
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2. Environmental Systems

Trends In mechanical design In the classroom

* Integrated buﬂaing automation
systems (HVAC, lighting, power,
water monitoring signaling systems) bisplacement Ventilation

. . - = g Deliver 400-800 cfm of 100% outside air near

with chiller plant optimization the floor at  temperature of 63.68°F. Exhaust
air at or near the ceiling. In colder climates,
provide supplemental heating at the building
perimeter.

window
diffusin
balance

. Demand Controlled Ventilation
— Dedicated Outdoor Air System
- CO, Sensor. .

ermal Displacement Ventilation

v supply;high reﬂ@’,ﬂ'@w velocity)
ced Performance Verification
Ventilation .




2. Environmental Systems
Where Is safety and Crisis Mitigation?

Figure 3-7 Example of protecting outdoor air intakes

SOURCE: CRC/MIOSH, PUBLICATION NG, 2002-139, GUHDANCE FOR PROTECTING BUNDING ENVIRONMENTS FROM AIRBORNI
CHEMICAL, BIQIOGICAL OR RADICIOGICAL ATTACKS, MAY 2002,

( ‘/1 ol 4
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3. Classroom Lighting Quality
Lighting and the classroom

4 #cr " ' | . .
L - .'_‘? -1 ;' { b |t =1 : l‘.[ o
Classroom Lighting Quality | \ 1
Natural Light | [

Artificial Light
Safety and Well Being

o




3. Classroom Lighting Quality

The dark facts of lighting and the classroom

/ - r.’ f . 1_‘_‘-.?.' ¥
L 4 ; | |
Mallllumlnat|on IS the term used to describe sunllght |

deficiency and the negative effects of pink or cool Whlte
quoré?E:ent Ingti'ng on behavior, learning, health, hardiness,

Iongewty y

7 4

Coc whlte fluorescent lighting has been associated with

eract|V|ty fatlgue iIrritability and attention deficits.
Yy

IJ-"!I




3. Classroom Lighting Quality

The dark facts of lighting and the classroom

'oprié%teﬂighting.
es tes,t— scores,

"

National Clearinghouse for Educational Facilities

Mark Schreider
Mowember 2002

i any given school day, shaut twerty percent of

Amancans spend time in & scheal bulding. The

average age of cur sohooks is dess 1o fifty years,
ard studies by thz LS. General Acoounting Office hawe
dooumented widespraad physical deficiencies n many of
thern. Faoed with an aging building stock and growing,
shitirng studert enroliments, states and communities ae
working hand ta buikd and moderniee K-12 faciitis.
These involved in sohcl planning and design se= this as
an apporturity 1o enhance aoad=mic cutoomes by orest-
ing betber leaming envienments. Ther logio is com-
peling—how can we expact studants to parform at high
Ieveks in soheel builkdings that are substandamd?

We all know that clean, quist, safe, comfortable, ard
healthy =nronments are an important component of
suco=ssful teaching ard kaming, But which fciliy
attributes affect academic cutcomes the most and i
what manner and degree?

A growing body of research addresees these questions.
Same of & is good, sorme kess so; much of & i ifoanclu.
sive. The res=arch i ssamined here in six cabegonies:
indoar air quakity, wentilation, and thermal comfort;
lighting; acoustics; buikding ag= and quality;, sohool sire;
ard class size.

Indoor Alr Quality, Ventilation,
and Thermal Comfort

There iz & growing bady of wark linking sducational
achievernent and student peformance 1o the qualiy of
air they braathe in schedls. Some of this research is st
beginning to maks a cumulative mark, and same of the
research, for esample on thenmal comfort, shows: how

much varation ther is between indwiduals, mzking
guidaros for school canstruction somewhat dif iouk.

Indloor Air Quality

Poor indeor air quality (W) is wid=spread, and its
effents are too important to grone. The U5, Generl
Aocourting Offio= has found that fifb=en thousand
schonls suffer from poar |AQ) affecting more than eight
milian chidren ar ore i fwe chidren in Ameriod's
schooks {General Accounting Office 1965}, The IAQ
symptoms iderk Fied —ritated eyes, nose and throat,
upper respirmtony infections, nausea, dixiness,
headsches and fatigue, ar slespiness— hawe collactively
been referred ta as "ok buiding syrdrame” (EFR
2000}

Incrically, the high inoidenos of symptoms sterming
fromi poor IAQ) seames to have emerged & an unintended
oorsequence of the electric power browncuts, oil embar.
goes, and gas lin=s that charactenzed the 197T0s enegy
sk, I response to that rational emergenoy, many
buildings, reluding scheols, wene fitted with air handling
systems and controls that delwered less fresh air than
now is porsidensd adequate. Most reoommendations
from the Ocoupational Safety and Health Administation
(EHA) aind the National Institute of Qcoupetionsl Safety
and Health {NIDSH) now cal for betwesn fifteen and
twerty cubio fest of @ir per minutz per pamon. These
enhanoed ventikation rtes rot only delrer more ade-
quate supples of fresh ar but akso belp dikte or remose
oorkaminarks, especially chemical (=g, formakdebyds,
toluene, and styrene) and biakegical (=g, mald and bag-
teria) contaminants that have highly demonstmble
negative heakh effects,

Linking IAQ to Student Porformance

Most disoussions linking A0 to student pefamanps
depznd oni & series of simple kegical links: poor indaar
ar quality makes teachers and gtudemts siok—and sigk

National Clearinghouse for Edvcational Fooifties
OO0 WATINE Ao, B, ST 700, Washigion, 00, S0005-4505  B8S.G50D54  www.artokn og
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3. Classroom Lighting Quality

The dark facts of lighting and the classroom

N A Ny =
erh'ing rate.......as evidenced by
test scores over one school year...”

[

escha g & Knecht CE al Facilities Planner V37-2




3. Classroom Lighting Quality

The dark facts of lighting and the classroom

Tooth Decay
9 X less

.‘ i

J Attendance increase Growth increased as
3.2 - 3.8 days much as 3" taller 1

,,-4 L@L htin
v g 9

0
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i P Challenges in the Classroom -‘
Y. /o '
Computer usage and mobility ,
- Ligjht needs to ideally come from the
right or left, to minimize glare

e However, with flexible learning
environments, often times direct
lighting can come from the front or
behind, and reflect off the screen,

| ‘causing eyestrain.

 \Window Placement
| f‘*,:ﬂ“_ = ' Haphazard introduction of windows is

. ~ oftena bigger issue than no natural
" ~_ light at all

i
') “-

Tl
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3. Classroom Lighting Quality

Lighting challenges in the classroom
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3. Classroom Lighting Quality
Lighting challenges in the classroom

Traditional direct lighting was dasigned for the 70's
classroom and simply cannot salve lighting problems
associated with the modern classroom.

Classroom highting in the 60's.
Architeclural pendant fixtures.

=




3. Classroo
Lighting

/

Provide multi-scene
indirect/direct lighting
with two rows of
pendant luminaires that
use T8 lamps and
electronic ballasts.
Lrovide the teacher
with controls at the
teaching wall to
operate the two lighting

modes, general

illumination and A/V.
Incorporate a
separately-switched

whiteboard luminaire.

b - Provide manual or
~ automatic controls to

reduce electric lighting
when daylight is

- sufficient or the room is

not occupied.

.

B Provide acoustic materials around
3 the perimeter of the ceiling and

above the 6'8" wainscot.

Whiteboard Luminaire
Teacher Control Center

Electric Lighting

D00 CHPS, It

ishings
Finishes
Tumnmgl
. matenals,
I:hll that are
pic. durable,

OPTIONAL STEM MOUNT

R R i = e R S T e o

s N =

Optional Stem Mount (S35) positions the h the (-*"n and
top of the fixture 3" from the ceiling.

Additional stem lengths available for hard dimoee
. I Pe= tayou
ceilings. Consult factory for additional et e
requirements. e
cing v
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cefpt
roof overhang

3. Classroom Lighting Qi |
Lighting challenges Iin

. | classroom
lightshelf interior

]
EEEERETEE
T
LALLEL
=201V Y

I iie
Wl

Y

Windows

M Locate primary windows on the
north or south so that solar gain into the
classroom can be controlled.

M Provide separate blinds or control for the daylight portion
— the part above the height of the door.

L VLA T

M If windows are not continuous, locate them in the corners to more
effectively daylight the teaching surfaces.

classroom
B Select fenestration that reduces heat loss and improves comfort,  lightshelf ,—ntaen-or
while providing adequate for daylighting.

B Provide Iight shelves, overhangs for south facing windows.

N
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3. Classroom Lighting Quality
Where Is safety and security?
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FORCE FROTECTION GUIDE

SOURCE: LLS. AR FORCE, INSTAUATON FORCE FROTEC TRON GUIDE
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i Goals = v 9

Slogan: “Bright and Responsible”

520 I S
. T
£ S (A

S QRGN St

1. Window Placement
2. Indirect Lighti_.ﬁg a MUST
3. As much nai_:ﬁral light as possible

';_.-":.-;[ask Li(thing to Supplement

;#Higher__!Ceiling Heights

- /II o i o
5. Safety and Well Being
A L



4. Classroom Acoustics

Acoustics and the classroom

Classroom Acoustics

e Sound reinforcement

.:‘Sound enhancement

e Environmental systems and distractions
. » Safety and Well Being

q, _rl F;H‘:—? .:'-
N ™ e\ VA
N f |

q | g
| S

i\ ./

o
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4. Classroom Acoustics
Acoustics and the classroom

1/3 of the school systems
studied shows noise is the
most critical environmental
concern affecting student
performance

Source:Texas Society of Architects’

Committee on Architecture for Education-
~ General Accounting Office Study 1999
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4. Classroom Acoustics

Acoustics and the classroom

The Facts ......with no sound amplification or
reinforcement

- Half of all teachers experience voice disorder at
some time in their career

e U S schools may lose as much as $ 2.5 billion
annually in sick leave for teachers with vocal
problems

- ..ﬁhe a_ve:r-‘agg grade school student misses 25 %
What a teacher says

E ven ln,;»\n acoustlcally good classroom children

celve m teacher '
') "T'\- r \\.~ N Y
L 0/? in frontrow =

inl middiSBiTNC

in back tv l

arsity of lowa N enter fpr’ Voice and Speech Berg, 1987; Crandell & Smaldino, 1994; Dahlquist, 2998




4. Classroom Acoustics

Acoustics and the classroom

I |
e Nl

g ) . . e ::uuu CHIFS, Ihe.

-~ 5. The CHPS Classroom I s |
!i:.';‘h diffusing :ﬁﬁmm“;ﬂ:m ::.B ‘
T e W =i P WY
-:.-. the Noar 8 8 lemperatie of 63-68°F. Exhaus Provade: a ceiling haight

X

ceiling -

sstic mat Acoustics
gypsum B Provide gypsum board surfaces on a
s slope behind the teacher and in the

surface
middle of the room to reflect the
teachers voice.

M Provide acoustic materials around
the perimeter of the ceiling and
above the 6'8" wainscot.

d
|
. ¥ e
.l' Fl Ilr. 1 L
YR il
— e :-I.___ ! ] .
T Provide an inbenor space layout
Thiat posdbons the principal wsLal
mproves comion, Iw-n-l'| lasis 1o reduce glare and
= | prowide good vertical iluminance
i u on the teaching wall
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4. Classroom Acoustics

Acoustics and the classroom

Reduce ambient noise from Mechanical Systems
and other sources

Preferred
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4. Classroom Acoustics

Acoustics and the classroom

r

Displacement Ventilation
Deliver 400-800 cfm of 100% outside air near

aimusing sKyngnis ﬁear _
balance daylighting. E

the floor at a temperature of 63-68°F. Exhaust N ©2008 CHPS. Ine.
.. air at or near the ceiling. In colder climates, R _
provide supplemental heating at the building ' — g
perimeter.
ng Height
+ & cailing hewght

ast 10 #

Furnishings

and Finishes

Salact furnishings,
casework, materials,
and finishes that are
non-toxie, durable,
resource efficeent

N tics
J e gypsum board surfaces on a
e »ehind the teacher and in the
" of the room to reflect the

. and which provide a
( IS voice. Svronment.
' e acoustic materials around _ Occupancy and/or

- rimeter of the ceiling and

Daylight Sensors
* the 6'8" wainscot.

(Consider installing
automatic controls that
adjust slectric ighting to the
leval of daylight available

% - \ 3 - and the presance of
\ 1 A occupants in the space
£ L
[ 3 ¥
- 4

minaire = . 9 oot b e
Yo

DEALE Prmary Windaws on me
narth of south so that solar gain into the

e wall above the 68"

wainscot The ceding and

ciassroom can be controlled uprrwmnm part of the
Ii L] m,
e \ W Provide separate blinds or control for the daylight porion ghting mysle.
. - the pan the it of the <)
't whiteboard luminaire. P T T O, U — Classroom Layout
& Provide manual or 1B If winclows ane not continuous, [ocate them in the comers 1o more NN, e e, PR
K automatic controls 1o effectively daylight the teaching surfaces — mr; _@m :;;mlwual
mc-:: fi hfn'""""“ W Select fenestration that reduces heat loss and improves comfor, st ntwar tasks o reduce glare and
wlﬁcnen:ofh oorn I while providing adequate for daylighting, i pravide good vertical iluminance
ol oecugies, W Provide light shelves. overhangs for south facing windows: l on the teaching wall
~
- —
£




5. Building and Site Design

Site design and Safety

Site Design
 Site Acquisition and Site Design

‘Site Layout and Design

» Vehicular & Pedestrian Clrculatlon

' Landscape Design

or rolled Access Zones




5. Building and Site Design

Site design and Safety

--L

. Adjacent Natural Hazards

. Adjacent Man;Made Hazards




5. Building and Site DeS|gn
Site design and Safety

A Figure 5-1 Example of chemical dispersion

& Dt




5. Building and Site Design

Site design and Safety

k .._‘.‘?.I X

SITE'SELECTION S |

GAS STATION... WITH GAS!l} ELEMENTARYT,

. .




5. Building and Site Design

Site design and Safety

MAIN ENTRY &
MONUMENTS

PUBLIC TRAFFIC

NATURAL
BARRIER

LANDSCAPE
FEATURES

Wi B e



5. Building and Site Design

Site design and Safety

CHPS and LEED promote Urban Development but'do |
not address potential urban safety and security
. H-‘ s
Issues such as:
. Viewg&om taller buildings
» Location of bus and auto areas
Access to elayfields and mechanical yards.

‘: (2!
' N
-
ez?”
-
5 - "'..:""
= -_ s
: S —
= __.--""" -
2 - -
a8 > S -
53 . - Bsoc!'-f
-] - -
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Ry
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i
S50 =
g School Obsiruction
=0 Screen
38
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5. Building and Site Design

Site design and Safety

CHPS and LEED promote Joint-Use of Playfields
and Playgrounds but do not address issues
such as: . |

Access to playfields
'Qcatlon of parking
Access to building envelope
| mg,_\PIaces/AIIeyways




5. Building and Site Design

Building Design
 Building and Classroom Configuration

. Uﬁ“derstand your classroom, building & building
S stems as a holistic design

N randlcap & SpeC|aI Needs




5. Building and Site Design

Classroom organization

ZONE 2 ZONE 4 ZONE 6

ZONE 1 ZONE 3 ZONE 5

/“‘

Informal to formal>

Informal to formal /

'

I~1__ ».J‘ ‘. -




5. Building and Site Design
Classroom organization

Source: Building Excellence
Survey, Rundle and Dunn



5. Building and Site

Design

Where Is learning styles, safety and well being

- .
aF collaborative
—_—
for high
J — —
| performance

i _

schools

. g

anization
Electric Lighting

Provide multi-soene
indirectidirect lighting
with two rows of
pendant keminares that
use T8 lamps and
electronic ballasts
Prowvide the teacher
wilh controls af the

whiteboard lumninaire
Provide manual or
aulomatic conlrols 1o
reduce electnic lighting
when daylight =
sufficient or the room is
not ootuped

Acoustics
IS B Provide gypsum board surfaces on a
slope bahind the l12acher and in the
middie of tha room to reflact the
teachers voice.

m B Provide acoustic materials around
the perimeter of the ceiling and
above the 58" wainsool.

- i‘ Whiteboard Luminaire
Teacher Contral Center

== The CHPS Classroom

Displacement Ventilation
Deliver 400-800 ctm of 100% outside air near

the: floor at a temperature of 61-88'F, Exhaust
air at or near the ceiling. In colder cimates,

provide supplemental heating at the bullding
perimeter

Windows

W Locate primary windows on the
narth of south so that solar gain into the
classroom can be confrolled

W Provide separaie blinds or contral for the daylight poriion
— the part above the haight of the door

W i windows ane nofl confinuous, locate them in the comers 1o mone
effactively daylight the teaching surfaces

W Select fenesiration ihal reduces heat loss and iImproves comfon, J-vﬂm-l} i

while providing adequate for daylighting.
W Provida light shelses. overhangs for south acng windows

Skylights

For dlassrooms that are one-siory and have
windows on just one side, locate two 4x8
diffusing skylights near the back wall io
balance daylighting.

©2008 CHPS, lne.

Ceiling Height
Provide a ceiling hes
of st least 10 &

Occupancy and/or
Daylight Sensors

Consider installing
sutomatic controls that
adjust edectric lighting to the
level of daylight availabla
and the prosence of
occupants in the space.

Use & white finish for the
ceding and the porticn of
the wall above the 68"
waingcol The cedling and
upper walls are pari of the
lighting system

Classroom Layout

Provide an interior space layout
that positions the principal visual
tasks to raduce glare and
[provide good vertical illuminance
on the teaching wall

T e
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Mecﬁamcal Systems Where
1S Safety and Crisis
Mitigation?

Figurs 32
Chionn i etk ' Example = slevoted air inkie

Raised-level Outdeor Air lntake




Emergency Evacuation 3 | L
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5. Building and Site Design

L4
=

Emergency Evacuation

a. Elevator

 b. Stairs/Area of Rescue Assistance
~ C. Handicap & Special Needs

- d. Secured Outside Areas

- e. Move Off-Site

LY




5. Building and Site Design

Remember, Nothing!! Never Happens

But this did......
Styrene leak =

the mayor’s visit

k he're

, door from tne reception desk
e\ Al



5. Building and Site Design

Top 20 Overlooked safety and well being issues

Shelter In Place

2. Evacuation/Sheltering (Special Needs
Student)

3. Access Control (no unsupervised entry)

4, Stand-off Distance from Streets

5. Storm Safe Sheltering

6. Use of Tempered or Laminated Glass
7

8

9

.

. Surveillance

..~Rapid Lock Down Capability
. 9. ~Elevated Air Intakes

.7 710. System Redundancy

3
.



5. Building and Site Design

Top 20 Overlooked safety and well being issues

L8 - 11. Utility Security (including generator and.roof top)

. Preventing Criminal Activity with Désign and
Landscaping - “CEPTED”

. Obstructed Views

. Prevention of High Speed Approach

. Room in Lobby for Additional detection Tools
. Dumpsters Away From Building

. Elimination-of Hiding Places (inside and Outside)
‘. :jI‘_"-éa-'ding Dock and Critical Utilities

k _“."-_'M'éiil Handling at Exterior Wall (with venting)

). Ha;ardo’us Materials Storage

W




6. New Model Proposed

New model proposed

Where is-L&arning Styles, Safety, and Crisis Mitigation?

CHPS LEED

LeadershiQ, Education and
Innovation

Sustainable Sites

Water Efficiency

Sustainable Sites Energy and Atmosphere

r\‘ -
» Water Materials and Resources

Indoor Environmental
Quality

Innovation and Design
Process
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6. New Model Proposed

New model proposed

Prevention/ repar S
Mitigation

%' Response

itional-Facility Design  All Hazards Planning Model

Tré
Needs Assessment » Vulnerability assessment
rogr? of Requirements * ——> Mitigation

~ Schematic De5|gn —/ Prepare
J, esign Development / Response
mstrufstlon Do_cumentatlon Recovery
truction Administration



6. New Model Proposed

New model proposed

Integrated Holistic Design tied directly to:

v Learning Styles
( Student Performance

v Building Systems

v Hazards Mitigation

Aoves Facility and Security Assessments forward and not
‘esessment after the fact.

L

b‘?d’ rward” ve ) “Feed Back” Re-work is not sustainable

PS‘and LEED deS|gned facilities should address these issues.



6. New Model Proposed

New model proposed

The New Model Proposed
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