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LEED Prep: Welcome and Content Overview

Welcome!
This LEED® Prep: Green Building Lessons for a Sustainable Future course gives
students a thorough understanding of green building principles and LEED requirements
to prepare them for taking the LEED Green Associate™ Exam and becoming a LEED
Green Associate professional. LEED, or Leadership in Energy & Environmental Design,
is a green building certification program from the United States Green Building Council®
(USGBC®).
As the field of green building experiences explosive growth, this course helps
prepare students to enter a workforce with sought-after skills and experience. And
because LEED is the only global green building rating system, students with LEED
certification have skills that are in demand internationally.
In this course, students delve into what sustainability means to them personally
and to the built environment; they examine practical aspects of green building, such as
net-zero energy, sustainably sourced materials, and healthy air quality; and they practice
designing green building components such as sustainable sites and efficient water
systems. Whether students who take this course become LEED Green Associates or
not, the course helps them develop a sustainability mindset, empowering them to
improve the health of the planet one project at a time.
This program includes:

ü 7 modules that are based upon the LEED Knowledge Domains from the LEED
rating system’s credit categories.
ü 42 thorough and engaging lessons that apply concepts and strategies relevant to
the USGBC’s LEED rating system, guiding students through the many facets of
applying sustainable design to the built environment and preparing students for the
LEED Green Associate (GA) certification exam.
ü discounted access to the USGBC Study Bundle—the Study Bundle includes the
LEED Core Concepts Guide and the LEED Green Associate Study Guide, which
further support students as they prepare for the LEED Green Associate exam.
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Module 1: Introduction to Sustainability and Building Design
LESSON 1:
Eco-‘Systems’
In this lesson, students begin looking at human-made systems
and how those systems compare to systems in nature. They
review how an ecosystem is a basic unit of nature that includes a
community of organisms and their nonliving environment linked
by biological, chemical, and physical processes. They also explore
the concept of environmental sustainability as the long-term
maintenance of ecosystem components and functions for future
generations. Then students work in groups to learn about one
specific natural system and how it sustains itself over time. They
create a mini-lesson to teach their classmates about that system
and build a gallery walk of natural systems for the class to enjoy.

LESSON 2:
The Carbon Dilemma
In this lesson, students learn how the “greenhouse effect”
relates to climate change and fossil fuel emissions. They diagram
the carbon cycle and evaluate how it relates to global climate
changes. Then they analyze their personal carbon footprint and
examine how their own actions play a role in climate change.
Students also investigate the role fossil fuels play in the carbon
cycle and recommend strategies for reducing fossil fuel
consumption.

LESSON 3:
Feedback Loops
In this lesson, students look at positive and negative feedback
loops, both in their personal lives and in Earth’s systems. They
investigate leverage points as places where a small change can
influence a significantly larger change. Then students divide into
groups and create skits showing positive and negative feedback
loops in buildings. The lesson culminates with students
discussing a variety of feedback loops in the built environment
and potential leverage points that can lead to an increase in
sustainability for a building.
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Module 1: Introduction to Sustainability and Building Design
LESSON 4:
Building for the Future
This lesson gives students an opportunity to pull together the
concepts they learned in Lessons 1–3. They work together to
define sustainability and then begin analyzing how a variety of
actions fall on a sustainable/unsustainable spectrum. They learn
the concept of the “triple bottom line,” which considers the
environment, society, and the economy. Next, students learn the
LEED core concepts to get a base of understanding about the
major categories of green building. They divide into teams, with
each team investigating one of the six major LEED categories and
how applying this category to a building could make it more
sustainable. Then groups share their findings with the class and
discuss how green building can benefit the triple bottom line.

LESSON 5:
Regenerative Design
In this lesson, students work with a partner to investigate the life
cycle and environmental impact of a product, considering ways to
make a product more sustainable at each stage in its life cycle.
Then they consider ways that an entire system can be designed
to “regenerate,” or restore, renew, or revitalize, its sources of
water, energy, and materials to create a sustainable system.
Finally, students work in larger teams to brainstorm strategies for
implementing regenerative designs to create sustainable
buildings.

LESSON 6:
Integrated Design Project
In this lesson, students learn that green buildings are designed
and built by an extensive team of professionals. Stakeholders are
individuals and/or groups that have a “stake,” or connection, to a
project. Then students work in teams to act as various
stakeholders to evaluate a neighborhood plan and propose
changes to make the plan more sustainable and green.
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Module 2: Location, Transportation, and Sustainable Sites
LESSON 1:
Building Together
In this lesson, students examine 10 guiding principles of smart
growth and relate them to sustainability and the triple bottom line.
With this lens, they begin thinking about unsustainable aspects of
their community and how those might be made more sustainable
by applying principles of smart growth. Then students work in
teams to pick a location within their community that could use a
smart-growth overhaul, and they begin working on a new design
for that location. This design becomes the base for a design they
continue to develop throughout this module.

LESSON 2:
Greening Brownfields
In this lesson, students evaluate strategies that can reduce a
building’s footprint and maximize floor-area ratios while limiting
disturbances to natural areas. They explore how applying
strategies to protect and enhance the environment surrounding a
building can transform degraded lands, or “brownfields,” into
“greenfields.” Then they rejoin their teams from Lesson 1 to
revisit the designs they began in that lesson, integrating land for a
variety of uses and applying compact development strategies.
They also improve those designs by recommending effective
building orientation and lighting strategies for the local climate and
for limiting light pollution.

LESSON 3:
Greenscaping
In this lesson, students evaluate strategies for creating
sustainable landscapes by following cues from the local natural
environment. They learn xeriscaping techniques; the value of
planting native, locally adapted species; and the characteristics
and benefits of wetlands. Then they work in teams to add
effective landscapes to the designs they created in the previous
lessons. Their goal is to minimize hardscapes, maximize
biodiversity, and incorporate site-management strategies and
conservation plans to create sustainable sites.
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Module 2: Location, Transportation, and Sustainable Sites
LESSON 4:
Solving Stormwater
In this lesson, students evaluate the potential negative impacts of
stormwater, including acid precipitation, on infrastructure and the
environment. They observe the relationship between an
impervious surface and stormwater runoff and explore the
characteristics of floodplains and strategies for protecting these
areas. Then they work in their teams to apply sustainable
stormwater management strategies to the smart-growth designs
they began in previous lessons.

LESSON 5:
Curbing the Heat
In this lesson, students explore the “heat island effect” and
conduct an experiment that examines the heat absorption of
different materials. They assess how green roofs and other
roofing techniques reduce the heat island effect and make
buildings more sustainable. They also learn about
evapotranspiration and propose strategies for promoting
evapotranspiration on a property. Finally, students rejoin their
teams to apply what they’ve learned to their evolving smartgrowth designs.

LESSON 6:
Integrating Transportation
In this lesson, students examine how fuel-efficiency and
conservation programs, the use of renewable fuels, and public
transportation options can improve the sustainability of a
community. They also consider factors that affect transportation
demand management to control and plan for growth over time.
Then student teams regroup to incorporate sustainable
transportation options into their smart-growth designs, such as
accommodations for alternative transportation vehicles, carpooling
programs, and bike lanes. They also consider how the
transportation needs for the area can be managed in a sustainable
way for the long term.
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Module 3: Water Efficiency
LESSON 1:
Water: A Limited Resource
In this lesson, students evaluate how humans and their structures
impact the supply of freshwater around the world. They examine
how water is a finite resource that is limited globally and assess
how the use of water resources can impact the economy, society,
and the environment on a local level. Students then create
posters and conduct a gallery walk to highlight global and local
water issues.

LESSON 2:
Water Inside and Out
In this lesson, students evaluate a variety of strategies for using
water inside and outside a building structure and strategies for
improving the balance of water. They pay particular attention to
how buildings use water in heating and cooling systems. Finally,
students conduct home and school water audits to examine the
effectiveness of familiar water systems.

LESSON 3:
What Is Water Quality?
In this lesson, students examine how the drinking water
standards of the U.S. Environmental Protection Agency (EPA)
provide guidance for assessing water quality. They evaluate
sources and potential impacts of gray water and black water and
consider social and environmental concerns related to poorly
treated water. Students then conduct independent and group
research and develop key discussion points on water quality
standards and related concerns.
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Module 3: Water Efficiency
LESSON 4:
Indoor Innovations
In this lesson, students explore innovations that reduce the
liters/gallons per flush and liters/gallons per minute of water
fixtures. They evaluate ways that water is commonly wasted in
buildings and propose strategies for reducing water waste.
Working in groups, students then choose specific appliances;
compare an old version of the technology with a new, more
efficient version; and present their findings to the class.

LESSON 5:
Outdoor Overhaul
In this lesson, students look at how irrigation systems often use
water inefficiently. They explore how submetering can create
different watering zones and they examine the benefits of zoning.
Students also discover methods of rainwater harvesting and the
potential uses of rainwater. They then apply what they’ve learned
to an examination of water consumption inside and outside the
school campus, and create a brochure to share their
recommendations for conserving water on campus.

LESSON 6:
Water Solutions for the Future
In this lesson, students evaluate innovative technologies for using
water in a more sustainable way. They look at current examples of
buildings and communities that are implementing sustainable
water solutions and discuss how those water solutions are
helping protect people and the environment. Students then create
posters to spotlight examples of sustainable solutions and they
participate in a poster show, where their peers can vote on the
most creative and most effective solutions.
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Module 4: Energy and Atmosphere
LESSON 1:
Envisioning Energy in Buildings
In this lesson, students examine how buildings commonly use
energy, particularly to regulate temperature and provide
electricity. They evaluate some of the environmental impacts of
using energy in buildings, including the impact of greenhouse
gases and ozone depletion, and examine how human behavior
and awareness affects energy consumption in a building.
Students also explore how they personally use energy daily and
they interview an energy professional to expand their perspective
of how energy is typically used in buildings.

LESSON 2:
Harvesting Free Energy
In this lesson, students investigate how passive design strategies
such as the use of thermal mass, daylighting, passive solar, and
natural ventilation, can help conserve energy. They evaluate
whether homes, schools, offices, and other buildings in the local
area use passive design strategies and they propose ways that
local buildings could integrate more passive design to harvest free
energy. Then students design and construct a model passive
building and test how effectively it uses passive strategies.

LESSON 3:
Using Energy Smart Designs
In this lesson, students look at how energy-smart designs for a
building can reduce a building’s energy demand. They learn the
meaning of the term “building envelope,” propose strategies for
creating a tight building envelope, and analyze how building size
and components can impact energy demand over time. Students
then examine a variety of infrared images of areas throughout the
built environment to look for indications of heat loss and
inefficiency. Finally, they conduct research and evaluate potential
solutions for reducing heat loss in buildings.
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Module 4: Energy and Atmosphere
LESSON 4:
Prioritizing High-Performance Solutions
In this lesson, students examine technologies and strategies that
minimize energy needs related to heating, ventilation, and air
conditioning (HVAC) systems. They learn how the Energy Starâ
program from the U.S. Environmental Protection Agency can help
businesses prioritize high-efficiency appliances, explore the uses
and benefits of an energy management system within a building,
and identify large-scale solutions that can transform energy
efficiency, such as thermal storage. Students also propose
technologies and strategies to minimize electrical consumption,
such as integrating efficient lighting, electronics, and appliances.
They work independently to research a specific strategy and then
present their findings in a poster walk with their peers.

LESSON 5:
Seeking Net Zero
In this lesson, students discover that many buildings today
primarily use nonrenewable energy resources over renewable
energy sources. They examine the social, economic, and
environmental reasons behind the emphasis on nonrenewables,
and propose how renewable energy sources might be added to
supply buildings with electricity and heating. Students also
examine net-zero and carbon-negative design practices. Then
students propose how a net-zero design might be applied to the
energy system of a familiar building.

LESSON 6:
Keeping Track
In this lesson, students discuss the purpose and importance of
monitoring the ongoing energy performance of a building. They
evaluate how training staff and making occupants aware of
energy-consumption habits and energy-conservation strategies
can play a role in the ongoing performance of a building. They also
discuss ways building managers can monitor energy use within a
building and apply solutions to conserve energy. Students make
various calculations to determine potential impacts of occupant
behaviors and malfunctioning systems, and then propose ideal
numbers for assessing ongoing performance.

© 2017 EcoRise Youth Innovations. All Rights Reserved. | LEED Prep: Green Building Lessons for an Empowered Future

11

LEED Prep: Welcome and Content Overview

Module 5: Materials and Resources
LESSON 1:
The Built Environment
In this lesson, students examine issues related to construction
waste. They consider the impact of wasted materials, demolition,
and using new versus salvage materials. They also examine the
role of building size and location in construction waste. Then
students participate in a building-wide scavenger hunt to explore
the variety of materials used throughout the building. The lesson
culminates with students examining the sources and potential
impacts of the materials they identified.

LESSON 2:
Scrap Reduction
In this lesson, students examine building strategies that can
reduce construction waste. They evaluate opportunities for
material reuse including repurposing existing buildings and using
salvage materials. They also differentiate between preconsumer
and postconsumer recycled content and evaluate their benefits in
building materials. Students then research how reducing, reusing,
and recycling play a role in green building. The lesson culminates
with students developing an upcycling prototype that could be
used to reduce the environmental impact of building materials.

LESSON 3:
Sustainably Sourced Materials
In this lesson, students look at the value of using regionally
sourced materials in building construction. They research local
options for building materials and compare buildings made with
locally sourced materials to buildings made from outsourced
products. Students also explore rapidly renewable and sustainably
grown materials and discuss how they can be used in buildings.
Students then work in groups to research and develop
presentations on the following topics: rapidly renewable
resources, regionally sourced materials, biodegradable/composted
materials, and sustainably sourced materials.
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Module 5: Materials and Resources
LESSON 4:
Material Impacts
In this lesson, students evaluate the societal impact of building
materials, both throughout the material life cycle and within
buildings. They review characteristics that impact the
sustainability of building materials, including biodegradability,
toxicity, and durability. They also critique building materials and
resources that are used during occupancy, such as cleaning
products and furniture. In pairs, students then conduct a life-cycle
assessment of common building materials and resources. They
share their findings with posters that highlight the various social,
environmental, and economic impacts of the materials and
resources.

LESSON 5:
Building Deconstruction
In this lesson, students assess methods for deconstructing and
recycling building materials to reduce waste. They examine the
benefits and drawbacks of building deconstruction and evaluate
how a waste management plan and tracking system can help
ensure materials are effectively recycled and conserved during a
construction project. Students then use pictures to examine parts
of buildings, deconstruct their materials, and identify how a large
amount of building material can be recycled and reused.

LESSON 6:
Waste Management
In this lesson, students review types of waste commonly
produced in an occupied building. They critique strategies for
monitoring, tracking, and reporting waste, and evaluate
opportunities for waste recycling and the reuse of materials such
as electronic waste, compost, and recyclable trash. They also
identify opportunities for waste diversion in the built environment.
After analyzing common types of building waste, students
interview various campus stakeholders to examine the most
common types of waste produced at the school. Finally, students
propose strategies for waste reduction on campus via recycling
and alternative waste streams.
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Module 6: Indoor Environmental Quality
LESSON 1:
Sick Building Syndrome
In this lesson, students explore how “sick building syndrome”
can impact building occupants. They evaluate how a variety of
hazards may play a role in sick building syndrome and propose
various remodeling design strategies to reduce those risks. Each
student then analyzes a description of an individual whose health
has been impacted by poor indoor environmental quality. Finally,
students form groups to compare their individuals and propose
potential root causes for their symptoms.

LESSON 2:
Invisible Hazards
In this lesson, students further explore health hazards within the
built environment. They determine potential indicators for poor
indoor environmental quality (IEQ), evaluate how human activity
and behavior impact IEQ, and identify the specific sources and
indicators of poor IEQ. After researching topics such as mold,
particulate matter, carbon dioxide, germs, and smoke, students
develop informative brochures that highlight contaminant sources
and their potential impact on human health.

LESSON 3:
Indoor Emissions
In this lesson, students define volatile organic compounds (VOCs)
and evaluate their potential health impacts. They identify natural
sources of pollutants, such as radon, and determine mitigation
strategies. Students also explore the connection between a
variety of building materials and indoor air pollution. Many
materials in buildings produce hazardous emissions, including
paints off-gassing VOCs, concrete foundations emitting radon,
and combustion in heaters producing carbon monoxide. Students
work in groups to identify indoor sources of emissions and
propose solutions for reducing those emissions.
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Module 6: Indoor Environmental Quality
LESSON 4:
Clean Construction
In this lesson, students assess how various construction
techniques can impact indoor environmental quality. They propose
building design strategies that can reduce indoor environmental
hazards and explore maintenance strategies that help maintain a
healthy indoor environment. Then students analyze pictures of
various building spaces to evaluate how construction and
maintenance practices can impact indoor environmental quality in
negative ways. Students also propose strategies for improving air
quality both during construction and throughout the
commissioning of the building.

LESSON 5:
Air Quality Measurement
In this lesson, students evaluate how proper ventilation plays a
key role in maintaining the quality of indoor air. They investigate
types of air quality sensors and ideal locations for their use. They
also determine how maintenance staff can play a role in
measuring and monitoring air quality in order to maintain healthy
air quality within a building. Students then work in groups to
research air quality parameters measured in buildings and the
technology used to take those measurements. The lesson
concludes with students presenting their findings to the class.

LESSON 6:
Comfort Is Key
In this lesson, students examine building strategies that can
reduce occupant comfort. Then they explore strategies that can
increase occupant comfort, such as daylighting, operable
windows, ergonomic furniture, and acoustic design. Students also
investigate how giving occupants control over temperature and
ventilation regulation systems can impact job satisfaction. Finally,
students draw upon all the strategies they learned in this module
to propose a plan for improving the indoor environmental quality
of the unhealthy individuals they analyzed in Lesson 1. They also
explain how their recommended strategies can reduce or alleviate
common symptoms of building occupants.
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Module 7: Innovation and Design Process
LESSON 1:
U.S. Green Building Council
In this lesson, students assess how the United States Green
Building Council (USGBC) has played a key role in making the built
environment more sustainable. They summarize the major
objectives of the USGBC and explore the role of the Green
Building Certification Institute in promoting sustainable buildings.

LESSON 2:
LEED Rating Systems and Structures
In this lesson, students review various LEED rating systems and
their purpose, including ratings for Building Design and
Construction, Building Operations and Maintenance, Interior
Design and Construction, Neighborhood Development, and
Homes. They also explore the steps of the LEED certification
process. The lesson culminates with students using a LEED rating
system to assess the green building adherence of a local building.

LESSON 3:
Innovation in Design
In this lesson, students examine the role and benefits of
innovative design in green building and sustainability projects.
They determine project components that might qualify as
innovative design and propose innovative design strategies for the
local built environment. Next, students work in groups to analyze
two of the LEED Knowledge Domains and propose innovative
design strategies to benefit both domains. Teams then collaborate
to work their design strategies into a campus diagram that
highlights how innovative strategies can make buildings more
sustainable.
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Module 7: Innovation and Design Process
LESSON 4:
Regional Priorities
In this lesson, students assess the purpose and benefit of
focusing on regional needs and credits when designing a
sustainable building. They determine several priorities for their
region and propose design strategies appropriate to addressing
those priorities. Then use the USGBC online portal to search their
local zip code and a zip code from another region in the country to
determine similarities and differences between regions.

LESSON 5:
Synergistic Strategies
In this lesson, students look at how various design strategies are
synergistic and benefit multiple LEED categories. They also
examine how less-sustainable buildings often fail to apply
systems thinking. Students then use what they learn to propose
building components that take advantage of synergistic design.
Next, students work in groups to analyze two of the LEED
Knowledge Domains and propose synergistic design strategies to
benefit both domains. The lesson culminates with teams working
together to apply design strategies to a diagram of the school
campus to demonstrate how synergistic strategies can make
buildings more sustainable.

LESSON 6:
Whole Building Design
In this lesson, students explore the foundational concepts of
whole building design. They critique a variety of building designs
and propose strategies to adapt structures to apply whole building
design. The course then culminates with students designing a
building that incorporates all the key course concepts and
exemplifies whole building design strategies.
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