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3
Designer Bio

Laurel	Skinner	is	a	2nd	year	graduate	student	at	Cal	Poly	Pomona.	Her	undergraduate	degree	is	in	Health	Science-Community	Health	
Education.	She	wants	to	focus	working	on	research	and	making	landscapes	that	improve	human	health.	She	hopes	to	do	a	thesis	next	
year	looking	at	green	space	and	asthma	rates	in	Los	Angeles	county.	
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Background & Context-Location

As	seen	in	the	left	image,	San	Bernardino	County	is	highlighted	in	red.	On	the	top	right	there	is	a	close	of	where	the	city	of	Montclair	is	
located	in	contrast	to	the	entirety	of	San	Bernardino	County	and	then	in	the	bottom	right	where	Serrano	Middle	School	is	in	relation	to	
Montclair.
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Background & Context- Location

Serrano	Middle	School	lies	adjacent	to	the	ten	freeway,	which	was	built	in	1957,	to	
the	East	of	a	historic	river,	and	about	a	quarter	mile	away	from	the	Montclair	Mall.	
It	is	located	in	San	Bernardino	county.	The	school	is	located	at:	4725	San	Jose	St.	
Montclair	CA	91763.	The	school	opened	in	July	1,	1980.	The	school	spans	grades		7-8.

San	Antonino	Creek	Channel

10	Freeway

Serrano	Middle	School

Montclair	Mall
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Opportunities and Constraints

As	can	be	seen	here,	there	is	a	lot	of	space	on	that	could	be	developed	into	green	
space,	but	additionally,	there	is	room	for	blue	space.	The	major	constraint	of	this	
campus	the	bordering	with	the	10	freeway,	which	contributes	to	noise	and	air	pollution.	
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Opportunities and Constraints-UHI

The	urban	heat	isle	index	as	calculated	by	CalEPA	is	“calculated	as	a	positive	temperature	differential	over	time	between	an	urban	
census	tract	and	nearby	upwind	rural	reference	points	at	a	height	of	two	meters	above	ground	level,	where	people	experience	heat.	The	
Index	is	reported	in	degree-hours	per	day	on	a	Celsius	scale.	An	increase	of	one	degree	over	an	eight	hour	period	would	equal	eight	
degree-hours,	as	would	an	increase	of	two	degrees	over	a	four-hour	period.	The	degree-hour	therefore	combines	both	the	intensity	of	
the	heat	and	the	duration	of	the	heat	into	a	single	numerical	measure”.	
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Stage of Romance

	 I	decided	to	focus	my	stages	of	romance	project	on	the	feeling	of	being	next	to	a	freeway.	I	choose	this	aspect	as	this	was	one	
the	primary	reasons	I	choose	this	school.	I	purposely	went	to	listen	to	the	sound	of	the	freeway	when	I	felt	very	stressed	about	school	
so	I	could	try	to	understand	how	the	students	feel	when	the	noise	of	the	freeway	might	impact	them	the	most.	I	decided	that	pins	would	
accurately	represent	how	I	felt	about	being	next	to	the	freeway	and	clay	could	help	support	them	as	I	could	make	them	stick	out	of	the	
clay.	I	initially	started	by	make	the	shape	as	a	wavy	wall	but	that	did	not	convey	what	I	wanted	it	to.	I	ended	on	a	cave/mouth	shape,	
which	feels	more	eminent	and	foreboding,	which	I	feel	more	accurately	represents	how	I	felt.



9(Serrano	MS,	n.d.)

1.	Decrease	negative	impacts	from	adjacent	freeway 
2.	Create	a	natural	Eco-friendly	river	habitat	that	mimics	the	historic	one
3.	Increase	science	education
4.	Increase	outdoor	activity	and	engagement
5.	Create	a	learning	environments	that	adequately	supports	student’s

Goals 
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County Level Analysis (CalEnvironScreens,	2018)

County-Red  Zones in San Bernardino County County-Cardiovascular Disease

County-Traffic County-Diesel
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County-Air Pollution County-Asthma

County-Low Birth Weight County-Selected Parcel

County Level Analysis
(CalEnvironScreens,	2018)
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Cal Environ Screens Data (CalEnvironScreens,	2018;	Spare	the	Air,	n.d.	a.,	

Spare	the	Air,	n.d.	b.)

Air	quality	in	this	area	is	very	poor.	This	puts	the	students	at	risk	for	many	possible	negative	health	outcomes.	These	possibilities	
include	Asthma,	respiratory	illness,	damaged	cells,	cardiovascular	illness,	bronchitis,	emphysema,	cancer,	accelerates	aging	of	the	
lungs,	decreases	lung	capacity	and	function.	Ozone	and	PM	2.5	particularly	can	aggravate	and	cause	these	conditions.	Children	under	
the	age	of	14	are	one	of	the	high	risks	groups	for	being	impacted	by	air	pollution.



13All	Images:	(Serrano	MS,	n.d.)
Student’s in Outdoor Space

These	images	taken	from	Serrano	Middle	School’s	Twitter	show	how	students	use	the	outdoor	space	of	their	school.	The	image	at	the	
bottom	right	was	captioned	explaining	the	student	was	not	moving	around	because	of	the	heat.
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Student’s in Outdoor Space

All	Images:	(Serrano	MS,	n.d.)

The	first	image	in	this	page	was	the	only	one	I	could	find	showing	students	actively	moving	in	the	space	and	not	performing	an	
organized	sport.	The	last	image	highlights	something	the	first	image	also	brings	light	to,	there	was	little	photos	of	girls	being	active	in	
the	outdoor	space	in	comparison	to	boys.
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Student’s in Outdoor Space

All	Images:	(Serrano	MS,	n.d.)

In	the	first	photo	it	can	be	seen	how	the	students	are	congregating	underneath	the	solar	panels,	one	of	the	school’s	few	places	of	
expansive	shade.	The	bottom	left	photo	shows	how	much	of	the	students	are	still	sitting	down	during	time	they	are	side.	The	bottom	
right	shows	a	rare	view	of	the	interior	courtyard	of	the	main	building,	which	is	very	dull.
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Opportunities- Prior Example

Prior	Example:
Owensboro	Regional	Hospital	has	created	water	features	from	collecting	rain	water.	Water	eventually	is	deposited	into	the	local	river.	
These	water	features	have	improved	the	stress	of	patients.	

(Landscape	Performance	Series,	n.d.)
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Benefits of an Outdoor Classroom

1. Fosters cooperative, non-competitive 
environment.

2. Supporting active lifestyle.

3. Encourages interest in science and math.

4. Encourages environmental stewardship.

5. Fosters nature appreciation

6. Supports broad view of how the world works. 
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How Plants Capture Particulate Matter

(Green	Heart	Project,	n.d.)

Solid	Carbon	Cores	 
(0.01-0.08	mm)

Absorbed	
Hydrocarbons

Liquid	Condensed	
Hydrocarbon	
Particles

Solid	Carbon

Vegetated barriers 
are most effective if 
planted close to the 
pollution source in 
highly polluted areas. 

Deposition
The physical capture 
of particulate matter 
on the leaves and bark 
of trees and plants. 
The greater surface 
area and the rougher 
or sticker the leaf 
and bark, the higher 

Vegetation Barrier

Greenbelt scenarios in 
which vegetation acts 
as a barrier to air flow, 
altering airflow patterns 
and pollution plume 
trajectory in addition to 
deposition. 

Diesel PM 
depositing	to	
leaf	texture.

Minimum	planted	width	of	16’
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Planting Trees for Better Air Quality



20(Sannuta,	n.d.)
Plants as a Noise Barrier

“Plants	can	be	used	functionally	to	solve	some	of	the	environmental	problems	the	homeowner	may	have	on	the	property.	This	may	
include	the	need	for	privacy,	protection	from	glare	or	direct	sunlight	into	windows,	or	shade	on	a	patio.	A	thick	row	of	high	shrubs	
borderings	road	can	reduce	noise	and	prevent	litter	from	entering	a	yard,	or	perhaps	screen	an	unpleasant	view	such	as	a	shopping	
center	or	row	of	buildings.”

Earthen	berm,	3-6’	tall.	
2:1	sided	slopes	or	flatter.	
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Concept Sketch

The	concept	of	this	design	is	the	idea	of	biomimicry	as	a	way	to	express	the	amazing	things	ours	bodies	do	in	an	educational	way	
and	in	a	way	that	empowers	students	to	feel	positive	about	their	bodies.	Additionally,	this	design	breathes	life	through	complexity	and	
greening	of	the	campus	Some	basic	elements	of	this	include	the	wall	as	mimicking	skin,	the	recycle	area	as	mimicking	lysosomes	(part	
of	the	cells	that	handle	waste),	and	trees	as	oxygen	molecules.	

(Colonel	High	School,	n.d.)
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Mural 

This	is	a	rough	concept	for	a	mural	that	could	go	on	the	back	wall	and	would	explain	different	parts	of	the	metaphor	throughout	the	
campus.	The	top	right	background	is	an	abstraction	of	oxygen	molecules,	the	left	is	a	simple	cubodal	epithelial	cell.	The	middle	is	layers	
of	skin.	The	bottom	left	is	an	esophagus.	The	middle	bottom	is	part	of	the	cell.	The	bottom	left	is	rec	blood	cells.
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Final Plan

RiverLunch	Area

Green	Roof	Raised	Beds

Maze

Butterfly	Garden

Recycle/Compost	Center

Walkway

Riparian	Trees

Ornamental	Trees

Wall
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29Seating Area-Layout

Red	blood	cells	are	known	for	caring	nourishment,	electrolytes,	and	vitamins	to	the	rest	of	the	body.	This	is	mimicked	in	the	purpose	of	
a	lunch	area.	The	concave	shape	of	red	blood	cells	were	used	as	inspiration	for	the	shape	of	these	areas	(note:	for	ADA	accessibility	
some	of	these	individual	cells	would	look	different	to	accommodate	ADA	compliance,	notably	in	providing	a	ramp	and	being	about	
half	the	depth	of	the	two	tiered	sitting	area.	Overhead	shade	structures	would	protect	the	students	from	the	sun.	Because	these	are	
depressions	and	students	do	not	stay	outside	during	the	rainwater	could	be	collected	by	these	structures.

Image:	Source	2
Text:	(University	of	Rochester	
Medical	Center,	n.d.)
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Seating Area-Perspective



31
Seating Area-Section
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Slide

The	slide	is	a	metaphor	for	the	esophagus,	because	food	slides	down	the	esophagus.	Similarly,	students	can	get	food	from	the	green	
rooftop	raised	beds	and	then	slide	down.

Image:	Source	3
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Courtyard-Perspective

The	inner	courtyard	is	symbolic	of	simple	cubodal	cells	under	a	magnify	glass.	This	would	help	to	engage	the	students	through	color.	
The	paving	would	be	accomplished	by	permeable	pavers.	

Image:	Source	4
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Courtyard-Perspective
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Butterfly	Garden

The	butterfly	garden	would	be	similar	to	the	courtyard,	with	the	exception	of	instead	of	simple	cubodal	cells,	the	focus	would	be	
looking	at	cells	under	a	microscope	and	then	seeing	an	smaller	organism	under	a	microscope.	This	would	be	mimicked	by	pollinators	
interacting	with	the	space.	

Image:	Source	5
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Butterfly	Garden-Perspectives
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River-Perspective

The	river	that	would	go	along	the	natural	watershed	of	the	space	and	mimics	the	idea	of	the	breath.	Water	is	a	life	giving	force	and	can	
rejuvenate	a	space,	as	can	breathing	rejuvenate	us.	

Image:	Source	6
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River-Perspective
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River-Section
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Maze

The	maze	represents	the	twists	and	turns	of	the	smooth	and	rough	ER,	which	transport	things	in	the	cell.	

Image:	Source	7
(Colonel	High	School,	n.d.)
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Green Rooftop

The	green	rooftops	would	be	mimicking	the	mitochondria	of	the	cell,	which	are	popularly	known	as	the	powerhouse	of	the	cell.	
Alternatively,	food	helps	power	our	bodies.	

Image:	Source	8
Text:	(Colonel	High	School,	n.d.)
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Evaluation 

Program/Design Element Objectives Cost Benefits/Function Impacts How to Measure
Tree Canopy Decrease 

negatives 
impacts from 
adjacent 
freeway

$/per tree Increases shade (27) Decreases UHI (4)
Reduces exposure to UV B Rays (4)

Compare test scores 
before and after 
implementation, measure 
temperatures before and 
after, compare health 
scores before and after.

Reduce heat (27) Decreases UHI  (4)
Cooler temperatures help with test scores (34)

Remove ozone and PM 2.5 pollution from freeway (39) Improves student health  (4)
Encourages civic pride  (4) Brings communities together (28)
Decrease noise (13) Improve education (16)

Adding in rocks Recreate 
natural river 
habitat

$/per rock Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, compare 
water usuage before and 
after.

Helps with water conservation (24)

New pavement in courtyard Increase 
science 
education

$/dollar Increased color in educational environment (22) (23) Increased educational outcome (22) (23) Compare test scores 
before and after 
implementation.

Shrubery (maze) Increase 
outdoor 
activity and 
engagement

$/Shrub Enhances problem solving skills (6) Improve educational outcomes (29) Compare test scores 
before and after 
implementation, 
especially in 
mathematics.

Improve spatial awareness (6) Improve educational outcomes, improve mathematics 
score (30)

Enhances memory (6) Improve educational outcomes (31)
Sensory experiences (6) Improve educational outcomes, improve mathematics 

score (32)

Palettes for compost 
structures

Increase 
science 
education

$10/Palette (5) Diverts wasfe from landfills (18) decreases production of methane (18) Survey students before 
and after about eco-
friendly practices at 
home before and after 
implementation.

Encourages/empowers students to take action (18) Increased practice of eco-friendly practices
Becomes a role model for other schools (18) Increased practice of eco-friendly practices
Additionally educating parents (18) Increased practice of eco-friendly practices

Hay for compost Increase 
science 
education

$/bale Diverts wasfe from landfills (18) decreases production of methane (18) Survey students before 
and after about eco-
friendly practices at 
home before and after 
implementation.

Encourages/empowers students to take action (18) Increased practice of eco-friendly practices
Becomes a role model for other schools (18) Increased practice of eco-friendly practices
Additionally educating parents (18) Increased practice of eco-friendly practices

Raised beds Increase 
science 
education

$/Raised bed Reduces neighborhood crime (19) Improves educational outcomes (35) Compare test scores 
before and after 
implementation, compare 
costs before and after, 
measure temperatures 
before and after, survey 
students about eco-
friendly practices before 
and after implementation.

Increases chances of eating more vegetables (19) Improves educational outcomes (36)
Positive attitudes towards education (19) Improves educational outcomes (37)
Support student connection to natural world (19) Enhances cognitive abilities, academic performance, social 

relationships, self-discipline, nutrition, reduce stress, 
reduce ADD symptoms, increase physical activity (45)

More likely to accept people different than themselves (19) Prepares students for college (44)
Increase self-understanding, interpersonal skills, 
cooperative skills (19)

Every dollar spent on social emotional programs 
decreases overall costs by $11 (43)

Reported "calm", "safe", "happy" (19) Every dollar spent on social emotional programs 
decreases overall costs by $11 (43)

Students teach people outside of school (19) Increased practice of eco-friendly practices
General school satisfication (19) Improves educational outcomes (38)
Decreases roof temperatures (20) Reduces UHI (20)

Cooler temperatures help with test scores (34)

Green roofs Increase 
science 
education

$9.5-$39 /per 
linear foot (9)

Decreases roof temperatures (20) Reduces UHI (20) Compare test scores 
before and after 
implementation, measure 
temperatures before and 
after, measure water 
waste before and after. 

Cooler temperatures help with test scores (34)
Increases wildlife habitat (20) Increased student comprehension, performance and 

motivation (42)
Reduces stormwater runoff (20) Decreased water waste (41)

Providing fresh vegetables 
for students grown in the 
raised bed

Creating a 
learning 
environment 
that 
adequately 
supports 
student's 
learning

$/per 
vegetable 
plant

Better dietary intake Improved educational outcomes (47) Compare test scores 
before and after 
implementation.

Lunch area 
concrete/drainage

Recreate a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$4-8/Square 
foot (2)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)

Shade structures for 
students

Creating a 
learning 
environment 
that 
adequately 
supports 
student's 
learning

$/cubic yard Decreases exposure to UV (14) Skin cancer prevent (14) Compare test scores 
before and after 
implementation.

Keeps outdoor area cooler (15) Cooler temperatures help with test scores (34)
Increases physical activity outside (15) Positive educational outcomes (33)

Drainage system in lunch 
area

Create a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$10-15 /per 
foot (11)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)

Cistern Create a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$3,000-$10,000 
(12)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)
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Evaluation 

Program/Design Element Objectives Cost Benefits/Function Impacts How to Measure
Tree Canopy Decrease 

negatives 
impacts from 
adjacent 
freeway

$/per tree Increases shade (27) Decreases UHI (4)
Reduces exposure to UV B Rays (4)

Compare test scores 
before and after 
implementation, measure 
temperatures before and 
after, compare health 
scores before and after.

Reduce heat (27) Decreases UHI  (4)
Cooler temperatures help with test scores (34)

Remove ozone and PM 2.5 pollution from freeway (39) Improves student health  (4)
Encourages civic pride  (4) Brings communities together (28)
Decrease noise (13) Improve education (16)

Adding in rocks Recreate 
natural river 
habitat

$/per rock Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, compare 
water usuage before and 
after.

Helps with water conservation (24)

New pavement in courtyard Increase 
science 
education

$/dollar Increased color in educational environment (22) (23) Increased educational outcome (22) (23) Compare test scores 
before and after 
implementation.

Shrubery (maze) Increase 
outdoor 
activity and 
engagement

$/Shrub Enhances problem solving skills (6) Improve educational outcomes (29) Compare test scores 
before and after 
implementation, 
especially in 
mathematics.

Improve spatial awareness (6) Improve educational outcomes, improve mathematics 
score (30)

Enhances memory (6) Improve educational outcomes (31)
Sensory experiences (6) Improve educational outcomes, improve mathematics 

score (32)

Palettes for compost 
structures

Increase 
science 
education

$10/Palette (5) Diverts wasfe from landfills (18) decreases production of methane (18) Survey students before 
and after about eco-
friendly practices at 
home before and after 
implementation.

Encourages/empowers students to take action (18) Increased practice of eco-friendly practices
Becomes a role model for other schools (18) Increased practice of eco-friendly practices
Additionally educating parents (18) Increased practice of eco-friendly practices

Hay for compost Increase 
science 
education

$/bale Diverts wasfe from landfills (18) decreases production of methane (18) Survey students before 
and after about eco-
friendly practices at 
home before and after 
implementation.

Encourages/empowers students to take action (18) Increased practice of eco-friendly practices
Becomes a role model for other schools (18) Increased practice of eco-friendly practices
Additionally educating parents (18) Increased practice of eco-friendly practices

Raised beds Increase 
science 
education

$/Raised bed Reduces neighborhood crime (19) Improves educational outcomes (35) Compare test scores 
before and after 
implementation, compare 
costs before and after, 
measure temperatures 
before and after, survey 
students about eco-
friendly practices before 
and after implementation.

Increases chances of eating more vegetables (19) Improves educational outcomes (36)
Positive attitudes towards education (19) Improves educational outcomes (37)
Support student connection to natural world (19) Enhances cognitive abilities, academic performance, social 

relationships, self-discipline, nutrition, reduce stress, 
reduce ADD symptoms, increase physical activity (45)

More likely to accept people different than themselves (19) Prepares students for college (44)
Increase self-understanding, interpersonal skills, 
cooperative skills (19)

Every dollar spent on social emotional programs 
decreases overall costs by $11 (43)

Reported "calm", "safe", "happy" (19) Every dollar spent on social emotional programs 
decreases overall costs by $11 (43)

Students teach people outside of school (19) Increased practice of eco-friendly practices
General school satisfication (19) Improves educational outcomes (38)
Decreases roof temperatures (20) Reduces UHI (20)

Cooler temperatures help with test scores (34)

Green roofs Increase 
science 
education

$9.5-$39 /per 
linear foot (9)

Decreases roof temperatures (20) Reduces UHI (20) Compare test scores 
before and after 
implementation, measure 
temperatures before and 
after, measure water 
waste before and after. 

Cooler temperatures help with test scores (34)
Increases wildlife habitat (20) Increased student comprehension, performance and 

motivation (42)
Reduces stormwater runoff (20) Decreased water waste (41)

Providing fresh vegetables 
for students grown in the 
raised bed

Creating a 
learning 
environment 
that 
adequately 
supports 
student's 
learning

$/per 
vegetable 
plant

Better dietary intake Improved educational outcomes (47) Compare test scores 
before and after 
implementation.

Lunch area 
concrete/drainage

Recreate a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$4-8/Square 
foot (2)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)

Shade structures for 
students

Creating a 
learning 
environment 
that 
adequately 
supports 
student's 
learning

$/cubic yard Decreases exposure to UV (14) Skin cancer prevent (14) Compare test scores 
before and after 
implementation.

Keeps outdoor area cooler (15) Cooler temperatures help with test scores (34)
Increases physical activity outside (15) Positive educational outcomes (33)

Drainage system in lunch 
area

Create a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$10-15 /per 
foot (11)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)

Cistern Create a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$3,000-$10,000 
(12)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)
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Evaluation 

Program/Design Element Objectives Cost Benefits/Function Impacts How to Measure
Tree Canopy Decrease 

negatives 
impacts from 
adjacent 
freeway

$/per tree Increases shade (27) Decreases UHI (4)
Reduces exposure to UV B Rays (4)

Compare test scores 
before and after 
implementation, measure 
temperatures before and 
after, compare health 
scores before and after.

Reduce heat (27) Decreases UHI  (4)
Cooler temperatures help with test scores (34)

Remove ozone and PM 2.5 pollution from freeway (39) Improves student health  (4)
Encourages civic pride  (4) Brings communities together (28)
Decrease noise (13) Improve education (16)

Adding in rocks Recreate 
natural river 
habitat

$/per rock Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, compare 
water usuage before and 
after.

Helps with water conservation (24)

New pavement in courtyard Increase 
science 
education

$/dollar Increased color in educational environment (22) (23) Increased educational outcome (22) (23) Compare test scores 
before and after 
implementation.

Shrubery (maze) Increase 
outdoor 
activity and 
engagement

$/Shrub Enhances problem solving skills (6) Improve educational outcomes (29) Compare test scores 
before and after 
implementation, 
especially in 
mathematics.

Improve spatial awareness (6) Improve educational outcomes, improve mathematics 
score (30)

Enhances memory (6) Improve educational outcomes (31)
Sensory experiences (6) Improve educational outcomes, improve mathematics 

score (32)

Palettes for compost 
structures

Increase 
science 
education

$10/Palette (5) Diverts wasfe from landfills (18) decreases production of methane (18) Survey students before 
and after about eco-
friendly practices at 
home before and after 
implementation.

Encourages/empowers students to take action (18) Increased practice of eco-friendly practices
Becomes a role model for other schools (18) Increased practice of eco-friendly practices
Additionally educating parents (18) Increased practice of eco-friendly practices

Hay for compost Increase 
science 
education

$/bale Diverts wasfe from landfills (18) decreases production of methane (18) Survey students before 
and after about eco-
friendly practices at 
home before and after 
implementation.

Encourages/empowers students to take action (18) Increased practice of eco-friendly practices
Becomes a role model for other schools (18) Increased practice of eco-friendly practices
Additionally educating parents (18) Increased practice of eco-friendly practices

Raised beds Increase 
science 
education

$/Raised bed Reduces neighborhood crime (19) Improves educational outcomes (35) Compare test scores 
before and after 
implementation, compare 
costs before and after, 
measure temperatures 
before and after, survey 
students about eco-
friendly practices before 
and after implementation.

Increases chances of eating more vegetables (19) Improves educational outcomes (36)
Positive attitudes towards education (19) Improves educational outcomes (37)
Support student connection to natural world (19) Enhances cognitive abilities, academic performance, social 

relationships, self-discipline, nutrition, reduce stress, 
reduce ADD symptoms, increase physical activity (45)

More likely to accept people different than themselves (19) Prepares students for college (44)
Increase self-understanding, interpersonal skills, 
cooperative skills (19)

Every dollar spent on social emotional programs 
decreases overall costs by $11 (43)

Reported "calm", "safe", "happy" (19) Every dollar spent on social emotional programs 
decreases overall costs by $11 (43)

Students teach people outside of school (19) Increased practice of eco-friendly practices
General school satisfication (19) Improves educational outcomes (38)
Decreases roof temperatures (20) Reduces UHI (20)

Cooler temperatures help with test scores (34)

Green roofs Increase 
science 
education

$9.5-$39 /per 
linear foot (9)

Decreases roof temperatures (20) Reduces UHI (20) Compare test scores 
before and after 
implementation, measure 
temperatures before and 
after, measure water 
waste before and after. 

Cooler temperatures help with test scores (34)
Increases wildlife habitat (20) Increased student comprehension, performance and 

motivation (42)
Reduces stormwater runoff (20) Decreased water waste (41)

Providing fresh vegetables 
for students grown in the 
raised bed

Creating a 
learning 
environment 
that 
adequately 
supports 
student's 
learning

$/per 
vegetable 
plant

Better dietary intake Improved educational outcomes (47) Compare test scores 
before and after 
implementation.

Lunch area 
concrete/drainage

Recreate a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$4-8/Square 
foot (2)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)

Shade structures for 
students

Creating a 
learning 
environment 
that 
adequately 
supports 
student's 
learning

$/cubic yard Decreases exposure to UV (14) Skin cancer prevent (14) Compare test scores 
before and after 
implementation.

Keeps outdoor area cooler (15) Cooler temperatures help with test scores (34)
Increases physical activity outside (15) Positive educational outcomes (33)

Drainage system in lunch 
area

Create a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$10-15 /per 
foot (11)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)

Cistern Create a 
natural eco-
friendly river 
habitat that 
mimics the 
historic one

$3,000-$10,000 
(12)

Improved understanding of hydrologic processes (24) Help with STEM education (24) Compare test scores 
before and after 
implementation, 
compare cost of water 
before and after.

Helps with water conservation (24)
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