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High School FFL Overview

This collection of lesson plans is desighed to engage
high school students in real-world environmental
problem-solving through the lens of the 9 Florida-
Friendly Landscapingt™ (FFL) principles. This
curriculum covers a range of topics including
sustainable plant selection, soil health, pest
management, and more! Some of the principles have
multiple lesson plans available that can be adapted
to either environmental/earth science or life
sciences courses to suit the needs of different
classes. With the use of hands-on activities, data
analysis, and community-focused solutions in each
lesson, students learn how to apply scientific
reasoning to everyday environmental challenges.
These lessons will help students understand the
importance of caring for our landscapes as our
landscaping decisions have an impact on
biodiversity, soil quality, and water quality. This
material matters because it provides the next
generation with the skills and knowledge on how to
create Florida Friendly Landscapes which will
improve the health of our ecosystems, reduce
environmental impact, and increase our resources.
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High School Curriculum Map

FFL Principle

Essential Questions

1- Right Plant, Right
Place (1)

How does choosing the
right plant for the right
place help conserve
water, reduce
maintenance, and
protect Florida’s
natural ecosystems?

What is the main goal
of Florida-Friendly
Landscaping?

Define "Right Plant,
Right Place" in your
own words.

What are at least 3
environmental
conditions you should
consider when
choosing a plant?

How can poor plant
choices affect water
use and maintenance?

What are two benefits
of using native plants in
a landscape?

Why are invasive
species considered
harmful to Florida
ecosystems?

Florida Standards

SC.912.L.17.8
SC.912.L.17.11
SC.912.L.17.20
SC.912.L.17.18

Resources/
Materials

Projector or
smartboard, slide
with diverse Florida
landscapes, FFL
Website and
computer, Think-
Pair-Share prompt
questions,
Whiteboard or chart
paper, plant
information cards,
landscape/site
condition scenario
cards, Planner 5D
website, group
worksheet or chart
for matching
activity, FFL slide
deck presentation,
student handouts,
reference guides or
native plant lists,
sketch paper or
blank printer paper
for garden layout,
exit ticket prompts,
rubric or checklist
for garden design
evaluation, sticky
notes or peer
feedback slips (for
optional gallery
walk), student
garden plans

Assessments

1. Participation in guided
discussions, completion of
a Florida-Friendly garden
design project, and
responses to reflection
questions.

2. Their ability to justify
plant choices based on site
conditions and identify the
environmental benefits of
those choices will
demonstrate mastery of
the principle.

1- Right Plant, Right
Place (2)

What are the indicators
of a drought prone
landscape?

What conditions are
essential for plant
survival and growth?

How do human plant
choices impact the
ecological role?

What specific
environmental
conditions exist at your
site?

Which plants are right
for this place, and
why?

SC.912.L..17.8
SC.912.L.17.20

FFL Handbook
extract on Principle
#1, printed
worksheet,
pen/pencil, shovels,
soil sampling bags,
gloves, baking soda,
vinegar, plastic cups,
distilled water,
transparent bottles
with lids, dish soap,
digital pH meter (if
available),
technology to
access to the FFL
mobile app/website,
rubric for assessing
presentations

Completion of a
Landscape Rescue
Challenge by:

1. Selecting 6 appropriate
native/Florida Friendly
plants to replace
unsuitable species

2. Justifying their
selections based on
hardiness zone, light
requirements, soil texture
and pH
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2- Water Efficiently

Why is water efficiency
critical to Florida’s
ecosystem and
population?

Consider: Florida’s
unique climate and
water table,

SC.912.L.17.20
SC.912.L.17.11
SC.912.L.17.16

Lecture, printed
articles and
discussion questions

1. Completed group project

2. Students have presented
their project and
demonstrated
understanding

overwatering and SC.912.N.11
runoff and local
environmental 3. Completed _stu.dent
pressures like red tide worksheet/ exit ticket
and algal blooms
How do we know if soil
needs fertilizer? 1. Observation checklists
during soil testing,
What happens to fertilization simulations,
fertilizer after it rains? and runoff analysis.
How can too much Soil samples and 2. Student responses in
fertilizer affect nearby test kits, planting group discussions, claim-
3- Fertilize water bodies? SC.912...17.8 containers and evidence-reasoning
Appropriately (1) SC.912.L.17.20 fertilizers, run off activities, and reflective
What do our data and water and test kits, prompts.
observations tell us evaluation rubric
about fertilizer runoff? 3. Completion of a KWL
chart that demonstrates a
What are some smart shift from misconceptions
ways we can use to accurate understanding.
fertilizer to protect the
environment?
What are the sources of
water pollution? notebook paper or a
teacher prepared
How does excess SC.912.L.17.10 handout, Article: 1. Review of students’
- . SC.912.L..17.11 lawnlove.com/blog/ | notes and foldable
3- Fertilize fertilizer cause water -
Appropriately (2) pollution? SC.912.L.17.16 W_fvv-be—resoonS/ble-
SC.912.P.10.2 in-our-use-of- 2. Evaluate student CER
SC.912.N.11 fertilizer/, colored reports

How do best practices
prevent fertilizer
pollution?

paper, CER Report
directions
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4- Mulch (1)

How can mulch make a
difference in water
conservation?

Do mulch types
matter?

What is the best type of
mulch?

How much mulch is
recommended?

SC.912.L.17.12
SC.912.L.17.8
SC.912.L.17.10
SC.912.L.17.17
SC.912.L..17.20

Computers, internet,
IFAS websites, FFL
websites, student
handouts digital or
paper

LINK to
Presentation,
Suggested
Resources: What's
Happening Around
Florida,
ffl.ifas.ufl.edu,
Mulch Materials:
samples of pine
straw, wood chips,
shredded leaves,
pebbles/rocks and
rubber (actual
samples or pictures),
Mulching Worksheet,
PSA Rubric

1. Students will answer
worksheet questions

2. Creation of a Public
Service Announcement,
either as a video or
pamphlet and will be
evaluated by a rubric.

3. Worksheet: Define four
mulch benefits; illustrate
proper vs improper
application.

4. Exit Ticket: Explain the
benefits of mulch and how
mulch connects to another
FFL principle

4- Mulch (2)

What are the benefits
of mulch for plants as
well as the
environment?

What are the different
types of mulch?

How should mulch be
applied?

SC.912.L.17.3
SC.912.L.17.10
SC.912.L.1711
SC.912.L.17.12
SC.912.L.17.17
SC.912.L.17.20

Whiteboard or
projector,
markers/pens,
access to the
internet/computers
for video and
research (optional),
various mulch
samples (pine bark,
pine needles,
melaleuca,
eucalyptus, leaves,
wood chips - if
available), two small
potted plants (e.g.,
marigolds, small
herbs), watering can,
small bags of soil,
rulers or measuring
tape, handout:
"Mulch CER
Worksheet", quiz
handout, writing
prompt handout,
optional: Spray
bottles,
thermometers (soil
and air)

1. Exit ticket,
2. quiz

3. writing prompts
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What is necessary for
plants to survive and
thrive in a certain
location?

How do plants interact
and impact each other,

FFL Handbook, list of
Florida Friendly and
Non-Florida Friendly
plants- specific to
the certain area,

Create and share an
outreach material

and how do the plants R e L Poster board with (poster/flyer/soual. el
A . SC.912.L..17.8 : post) to inform their
5- Attract Wildlife present impact the coloring and art .
: SC.912.1..17.20 ; community of the
other organisms that supplies OR ; S
SC.912.N.1.1 . importance of considering
may be found there? laptops/iPads S .
. wildlife when making
eapelals o PIEERring landscaping decisions
How can students digital images,
influence their Art/digital media
community through tools
outreach and
education?
How does our negative
impact on the
environment give
. o SC.912.L..17.1 :
6- Manage Yard potential opportunities SC.912.L.17.4 Powerpoint, FFL Students will present their

Pests (1)

for disease vectors?

How can we properly
design landscape areas
to deter pests?

HE.912.CEH.2.4
HE.912.CEH.3.3

principle #6 slides, 1
computer

management plans in class

6- Manage Yard
Pests (2)

How using natural
pests can help reduce
the use of insecticides.
Give some reasons why
broad-spectrum
insecticides should be
used only as a last
resort.

SC.912.L.17.8
SC.912.L.17.17
SC.912.L..17.18
SC.912.L.17.20

Presentation Slides,
computers and
internet, Natural
Pest Management
worksheet, PSA
Rubric, presentation
Slides

1. Possible Pre-quiz and
Post-quiz

2. Worksheet: Natural Pest
Management

3. Project Grading
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6- Manage Yard
Pests (3)

What is IPM?

How do we identify
common pests?

What methods can we
use to treat pests?
What is the least toxic
method?

What are the
environmental impacts
of pesticides?

SC.912.N.11
SC.912.N.14
SC.912.L.17.4
SC.912.L.17.8

Whiteboard or
projector, markers
or pens, access to
computers/internet,
"IPM Strategy
Worksheet",
"Common Florida
Landscape Pests &
Diseases", various
plant samples,
magnifying glasses
(optional), gloves
(optional), quiz
handout, writing
prompt handout,
(Optional) Small
spray bottles with
water for simulating
"treatment”

1. Exit ticket
2. multiple-choice quiz

3. short writing prompts

7- Recycle Yard
Waste (1)

What is composting?

What type of materials
can and can’t be
composted?

How does composting
help the environment?

What effective
strategies can | use to
create my own model
of composting?

SC.912.L..17.9
SC.912.L..17.10

Video Link:
Composting Made
Easy | Year-Round
Gardening | PBS
LearningMedia,
Compost Contents
3-column graphic
organizer, Video
Link: NOVA
Decomposers | PBS
LearningMedia,
Compost Critters
Information Sheet
and Worksheet,
Compost,
Toothpicks,
Newspaper, Pencils,
Compost bottle
activity sheet,
scissors, permanent
markers, sticky tape,
1- 2 liter bottle per
student or group,
materials to make
compost, science
journal or weekly
observation sheet,
Presentation or
Pamphlet
instruction sheet,
paper, colored
pencils, markers,
computers

1. Students create their
own composting bottle
system and observe
changes over time
(Observation Log)

2. Students will be able to
explain why composting is
beneficial to the
environment (Summative
Project)
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7- Recycle Yard

How do different types
of yard waste break
down under
composting conditions
and what factors
influence their rate of
decomposition?

SC912.L.17.11

2-3 clear plastic
containers (e.g.,
recycled salad boxes
or jars with lids and
holes), a mix of yard
waste samples, soil

1. Bell work and exit ticket
responses.

2. Experiment design,
results, and completion

Waste (2) SC.912.N.1.1 or compost starter,
How can composting SC.912.E.6.6 spray bottle 3. Presentation of results
yard waste reduce (moisture control), )
environmental impact gloves & safety S
and support goggles, data sheet | 4 Participation in final
sustainable for observations, discussion
landscaping practices labels for containers
in Florida?
How does stormwater Lo Ponc{ logerveiien .
e Elree e Checkl/szf:' Completed field
SrTE e A obiervatcljonsﬂthth accurate
e . . notes and reflections on
E?Oﬂ?:,,mtles n Article, Art'd? environmental and social
! summary, review T
worksheet, pond
What features make a observation g
stormwater pond both checklist, exit ticket lZ.bGrlozédeon_d RedeSIgg. [A‘
effective and beneficial sheet, observation daerisnstrr:tvivr:ng or mode
8- Reduce to the public? checklist, redesign understanding of
SC.912...17.8 planning sheet or

Stormwater Runoff
(1)

Why might some
neighborhoods have
better stormwater
infrastructure than
others?

How can we redesign a
stormwater pond to
improve water quality,
support wildlife, and
serve the community?

SC.912.L.17.20

blank paper, colored
pencils, markers, or
highlighters, ruler or
straightedge
(optional),
stormwater Pond
Design Criteria
Handout (optional)

stormwater functions and
integration of ecological
and community-based
improvements.

3. Presentation/Pitch: Clear
and concise
communication of the
problem, proposed
solution, and justification
based on research and
observation.

8- Reduce
Stormwater Runoff
(2)

What is an aquifer?

What type of aquifer
does Florida have?

How do stormwaters
move into an aquifer?

SC.912.L.17.19
SC.912.N.11
S5C.912.L.17.11
SC.912.L.17.16

notebook paper or a
teacher prepared
handout, Unlabelled
aquifer diagram. A
word bank can be
provided (optional),
article, Aquifer Plan
Handout

1. Review of students’
notes, map, article
foldables

2. Evaluation of groups’
plans and presentations

10
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9- Protect Waterfront
(1)

How do different types of
ground cover and slope
affect erosion and water
quality, and what
landscaping choices can
best protect Florida’s
waterfronts?

What causes soil erosion,
and why is it harmful to
waterfront ecosystems?

How does the steepness
of land influence the
amount of soil washed
away during rainfall?

Which types of ground
cover best reduce erosion
and why?

Based on the erosion
activity, which
landscaping methods
protect waterfronts most
effectively?

How can we use what we
learned about erosion and
landscaping to protect
Florida’s waterfront
environments?

SC.912.E.6.6
SC.912.L.17.11
SC.912.L.17.2
S5C.912.L..17.18
SC.912.N.1.6

Aluminum baking pans
or plastic trays, sand
or bare soil, grass sod
or turf samples, mulch
or coconut coir,
rocks/gravel, books or
blocks, protractor,
spray bottles or cups
of water, colored dye,
data collection sheets,
rulers, paper towels,
data collection sheet,
paper or way to collect
conclusions

1. Data sheets and lab reports
analyzing erosion under
different conditions

2. Guiding questions and
participation in class
discussions

3. Students will submit a
landscaping plan or scenario
writing assignment applying
Florida-Friendly Landscaping
principles to protect
waterfronts.

9- Protect Waterfront
(2)

What ecological functions
do waterfront ecosystems
serve?

How do vegetative buffers
reduce pollution and
protect aquatic life?

Which human activities
degrade waterfront
ecosystems the most?

What signs (biological,
chemical, physical)
indicate a stressed or
healthy shoreline
ecosystem?

How can personal or
community lifestyle
choices protect water
resources?

S5C.912.L.17.20

FFL Handbook extract
on Principle #9 Slide
show, photos of
waterfronts, trays, soil,
grass, mulch, spray
bottles, food dye,
worksheet: Visual
analysis checklist,
redesign sketch sheet,
exit ticket prompts,
case study template

1. Formative: Participation in
simulation and class
discussions, analysis of
waterfront health photos,
engagement in design
challenge

2. Summative: Design
proposal, case study report,
exit reflection- “What is one
change you could make at
home or school to protect a
nearby body of water?”

1



https://www.canva.com/design/DAGvgI2EgjY/YbtjhHJgzq3VaLjmLZqjVQ/view?utm_content=DAGvgI2EgjY&utm_campaign=designshare&utm_medium=link2&utm_source=uniquelinks&utlId=h1f27ceb338
https://www.canva.com/design/DAGv4f1umUA/AvZJL2-zKIOgxav9rNg3PQ/view?utm_content=DAGv4f1umUA&utm_campaign=designshare&utm_medium=link2&utm_source=uniquelinks&utlId=hc1eca82f65

Florida-Friendly Landscaping™ Program

Principle 1:
Right Plant, Right Place (1)

High School

Published on August 11", 2025
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High School: Right Plant, Right Place

About This Activity

Title: Right Plant, Right Place

Subject, Grade, Level:
High School Science

Abstract:

This high school-level lesson, "Right Plant, Right Place," introduces students to the
foundational principle of Florida-Friendly Landscapingm (FFL) by guiding them through
the process of selecting appropriate native and Florida-Friendly plants based on specific
site conditions. Designed as an interactive, 45-60-minute activity, the lesson engages
students in critical thinking about plant needs, local environmental factors, and
sustainable landscape practices. Through hands-on matching exercises, group
discussions, and garden design projects, students will analyze variables such as sunlight,
soil type, and water requirements, and learn how informed plant selection conserves
resources, supports biodiversity, and minimizes environmental impact. The lesson aligns
with Florida science standards (SC.912.L.17) and includes assessments through design
projects, reflections, and peer feedback to ensure students can apply ecological
principles in real-world contexts. This program empowers students to make
environmentally responsible choices that contribute to healthier ecosystems and more
sustainable communities.

Learning Objectives:

At the conclusion of this activity, participants will be able to:
1.Select appropriate native or Florida-Friendly plants for specific site conditions by
analyzing sunlight, soil type, and water needs.
2.Explain how these choices contribute to sustainable landscaping and ecosystem health.

Author: Kristen Brown

Williston Middle High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training (CPET)
Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and the Bingham
Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly Landscapingm™ Program.

UF

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssocesu 1 ‘
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High School: Right Plant, Right Place

SC.912.L.17.8

Learning standards:

Recognize the consequences of the losses of biodiversity due to catastrophic
events, climate changes, human activity, and the introduction of invasive, non-
native species.

SC.912.L.17.11

Evaluate the costs and benefits of renewable and nonrenewable resources,
such as water, energy, fossil fuels, and food.

S§C.912.L.17.20

Predict the impact of individuals on environmental systems and examine how
human lifestyles affect sustainability.

SC.912.L.17.18

Describe how human population size and resource use affect environmental
systems.

14



High School: Right Plant, Right Place

Timeframe:

This activity is designed to take approximately 45-60 minutes of class
time, plus an extra 10 min if you choose to use the FFL Plants App.

List of Materials

e Projector or smartboard

e Slide with diverse Florida landscapes

e FFL Website and computer

e Think-Pair-Share prompt questions (printed or projected)

o Whiteboard or chart paper for class brainstorming

e Plant information cards (with name, image, sun/water/soil needs,
native/invasive status)

e Landscape/site condition scenario cards

e Planner 5D website

e Group worksheet or chart for matching activity

e Slide deck presentation (Florida-Friendly Landscaping principles)

e Student handouts (garden design template, vocabulary)

o Reference guides or native plant lists (printed or digital)

e Sketch paper or blank printer paper for garden layout

e Exit ticket prompts (printed or displayed on screen)

e Rubric or checklist for garden design evaluation

e Sticky notes or peer feedback slips (for optional gallery walk)

e Student garden plans (from Step 3)

Activity Set-Up:

Before the lesson begins, arrange the classroom
for small group collaboration. Prepare plant
information cards and landscape scenario cards
ahead of time. Place handouts, sketch paper,
and any optional coloring supplies at each
station or in a central materials bin. If doing a
gallery walk, designate a wall space or use table
surfaces for displaying student work.

15



High School: Right Plant, Right Place

Procedure and General Instructions
(for instructor)

@ Introduction

Step 1: Engage (10-15 minutes)

e Begin the lesson by showing images of different Florida landscapes (coastal,
wetland, pine flatwoods, urban yard). Ask students to think about what kinds of
plants would thrive in each environment and why. Facilitate a brief Think-Pair-
Share where students consider what plants need to survive and how the local
environment affects plant success. This will activate their prior knowledge and
set the stage for the day’s topic. Utilize the FFL website.

Step 2: Explore (20-25 minutes)

e Distribute plant information cards and landscape descriptions. In small
groups, students will match each plant to the appropriate environment,
justifying their choices based on sunlight, soil, and water requirements. Guide
them to identify which plants are native, drought-tolerant, or invasive. This
hands-on activity encourages critical thinking and introduces key vocabulary.

Step 3: Explain & Elaborate (20-25 minutes)

e Present a brief mini-lesson using the slide deck, focusing on the Florida-
Friendly Landscaping™ principles, especially "Right Plant, Right Place."
Highlight why plant selection matters for environmental conservation. Then,
have students apply what they’ve learned by designing a small Florida-
Friendly garden plan. They will select 5-7 appropriate plants based on
hypothetical site conditions and create a simple sketch to demonstrate
layout and zoning.

Step 4: Evaluate (10-15 minutes)

 Wrap up the lesson with an assessment of understanding. Students can
complete an exit ticket with reflection questions such as, “Why is it important to
choose native or Florida-Friendly plants?” or “How can plant selection affect
resource use?” Alternatively, conduct a gallery walk where students display their
garden designs and give peer feedback. Use this to gauge their grasp of key

concepts and practical application.
16



High School: Right Plant, Right Place

Student Activity Sheets and Assighnments

Included with this Activity

1.Florida Ecosystems PowerPoint

2.Landscaping Plants in Florida Plant Information Cards

3.Right Plant, Right Place: Creating Sustainable Landscapes
PowerPoint

4.FFL Landscaping Design Template

Included Slides from the Florida Ecosystems
PowerPoint:

Coastal
A,

Florida Ecosystems

A UFfosmies UF s Easion AR ' N e b
2
_Coastal _ Waterfront
Ty W More than three-quarters of R
Florida’s population lives in ’
coastal counties. Gardening
in these areas requires a
B little extra planning to deal
B8 with the winds, inescapable
B salf, and sandy high-pH
Things to Consider: 50ils.
+ Coastal areas are often subjected to salt spray from the ocean. Saltwater can be damaging to
many plants, so it's essential to choose salt-tolerant species for your beachside garden
+ Sandy soil is prevalent near the beach, and it drains quickly. Adding organic matter like compast
can help improve soil quality and water retention.
+ Coastal areas are windy, and strong winds can lead to soil erosion. Incorporating windbreaks fike
hedges or strategically placed plants can help protect your garden
@ U | ' T B )
— —— . , : v = e
4
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Wa:em'om Pine Flatlands
- B According to the Florida Fish
and Wildlife Conservation
Commission, Florida has
around 12,000 miles of
accessible rivers, streams,
and canals.

Things to Consider:

+ Mppropriate shoreline vegetation attracts wildlife and reduces erosion

+ Mative aquatic planis can create a low-maintenance buffer zone at the water's edge that reduces
pesticide and fertilizer runoff

+ Don't let grass clippings or leaves get washed into the waterbody because their high nutrient

content can increase pollution.

T Rt

@W

Sy 3 Frepan

Pine Flatiands Suburban/Home Landscaping

These “river swamp” wetlands
constitute about one-third of
Florida's swampland and are
il found primarily in north Florida.

Things to Consider:
+ These areas developed under frequent lightning and human-caused fires
« Characterized by seasonal droughts and flooding

+ Relatively poorly drained, acidic and sandy soil

PR COMAUEAS et @ "=

e "
= UF EAEDamsm

T,
7 8
Image Credits: COLORS: (USE EYEDROPPER TOOL)
coastm {sllnesu} anFAs Exlensmn Hernamo cmﬂr Sea Grant, Fm‘ieved lrom G\ . . . . . . Giliois
" This is the color I've used for . . . . . . . fr FFI.
Waterfront (slides 4-5) Courtesy of Morgan Niglsen workshests . . . . @ . . Om
Pme_FlauandslahduB—?]Cw‘te'swfmeus ForesISerme ....... Canva
: = CPET colors 0000000
Suburban/Urban Land. slides riesy of UF IFAS FFL P i
mm.ﬁam&mﬁmm&%&w e el mage 00000060
0000000
0000000
Standard fonts are Calibri and .\.. ...
Aptos o @ .. . .
— Q )
g 10
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Landscaping Plants in Florida Plant
Information Cards

Landscaping Plants in Florida Plant Information Cards

All information and images darived from the Florida-

Friendly Landscaping™ Plant Guide

Florida Arrowroot Zamia integrifolia

Photos by Ryan Fessenden

Hardiness Zone: 8ato 11
Native/Non-Native Status: Native

Light Requirements: Can tolerate
full/partial shade or full sun

Drought Tolerance: High

Soil:

Any Texture
Well Drained
pH 4.5-8

Appearance: Groundcover

Fun Fact! This poisonous plant is the only
larval food plant for the Atala butterfly

Intormation s smusgey Fam Pioside-Frisndp | and apsng ™ Plant Guile

Wild Banyan Tree Ficus citrifolia

Photos by Ryan Fessenden

Hardiness Zone: 10ato 11

Native/Non-Native Status: Native

Sun
Drought Tolerance: High

Soil:

Any Texture
Medium Drainage
pH 4.5-8.0

Appearance: 25-50ft trees, edible fruit

fields due to aggressive roots

Information asd emages from Flovds. Friendly Landscaging ™ Plant Guide

Light Requirements: Partial Shade to Full

Fun Fact! Shouldn't be planted near drain

Photos by Ryan Fessenden

Hardiness Zone: 7a to 11
Mative/Non-Native Status: Not Mative

Light Requirements: Partial Shade to Full
Sun

Drought Tolerance: High

Soil:

Sandy

Well Drained
pH45-7.2

Appearance: Large Shrub or Small Tree

information snd wmages om Fionds-Frsndly [andscagsng ™ Mant Guids

Photos by Ryan Fessenden

Chinese Hibiscus Hibiscus rosa-sinensis

Hardiness Zone: 5b to 9b

Native/Non-Native Status: Not Native

Sun
Drought Tolerance: Medium

Soil:

Sandy Loam

Medium to Well Drained
pH 4.5-6.5

large, colorful flowers

Infonraton and mmages fom Flonds- Frendly Landecapang = Flant Gusde

Light Requirements: Partial Shade to Full

Appearance: Large spreading shrubs with

Firebush AHamelia patens

Photos by Ryan Fessenden

Hardiness Zone: 5a to 11

Native/Mon-Mative Status: MNative

Light Requirements: Full Shade to Full
Sun

Drought Tolerance: Madium

Soil:

Any texture

Medium towell drained
pH 4,5-8.0

Appearance: Irregularly shaped spreading
shrub with red and orange flowers

Fun Fact! Attracts butterflies,

hummingbirds and other birds
Rlratan ahd Fages Fom Flosds Frinndty Lasdacasey = Pan| G

Croton Codiseum varieg

.-*.

Fhodos by Ayan Fessenden

Hardiness Zone: 9bto 11
Native/Mon-Native Status: Not Mative

Light Requirements: Partial Shade to Full
Sun

Drought Tolerance: Low

Soil:

Any Texture
Well Drained
4.5-8.0

Appearance: [regularly shaped large
shrubs

Fun Fact! This species has over 100
variants in a range of colors and shapes.

Inkarration s mnages Fom Fitede Fraadity Livdstaping ~ M| Goxde

Ixora lxora coceinea

Photos by Ryan Fessenden

Hardiness Zone: 9a to 11
Native/Mon-Native Status: Mot Native
Light Requiremeants: Full Sun

Drought Tolerance: Medium

Soil:

Any Texture

Medium to Well Drained
pH 4.5-5.5

Appearance: Small, round shrubs with
year-round flowers

Fbrategs @] eruiges i FLaBe Fropinlip § asalid afetg ™ Plis! Coile

Scrub Palmetto Sabal etonia
| Ty 4

Photos by Ryan Fassenden

Hardiness Zone: 9a to 11
Native/Non-Native Status: Native

Light Requirements: Partial Shade to Full
Sun

Drought Tolerance: High

Soil:

Sandy Loam
Weill Drained
pH 4.5-8.0

Appearance: Small, shrub palm

PTG ) FTREE T PR POy LT e e P | Gl
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Sim

50N's Stopper Myrcianthes fragrans

Photos by Ryan Fessenden

Hardiness Zone: 9b to 11
Native/Non-Native Status: Native

Light Requirements: Full Shade to Full
Sun

Drought Tolerance: High

Soil:

Any Texture

Well Drained to Wet
pH 6.0-7.2

Appearance: Large Shrub to Small Tree
with fine leaves and tiny white flowers that
bloom year-round

Irdormation and emages From Flonds: Frendiy Landicaping = Pland Gusde

Wild Coffee Psychotria nervosa

Photos by Ryan Fessenden

Hardiness Zone: 8bto 11
Native/Non-Mative Status: Mative

Light Requirements: Full or Partial Shade
Drought Tolerance: Medium

Soil:

Any Texture
Well Drained
pHE.0-7.2

Appearance: Large, irregularly shaped
shrub with tiny white flowers and small,
red fruit that provides food for wildlife

Fun Fact! This is NOT the coffee that you
drink, and the fruits contain no caffeine.

IR 0 FTaES WO Flcs- Frandty Lindicaping = Pl Gusts

Powderpuff Mimosa strigillosa

Photos by Ryan Fassendon

Hardiness Zone: Ba to 11
Native/Non-Native Status: Native
Light Requirements: Full Sun
Drought Tolerance: Medium

Soil:

Any Texture
Well Drained
pH 4.5-7.2

Appearance: low-growing groundcover
with striking pink flowers, tolerates foot
traffic and mowing

Fun Fact! Also called the “sensitive plant”,
the leaves visibly retract when touched

Indorraticn amd emages fam Fisrds. Frandiy L sndseaping = Pans Cusse

Maidenhair Fern Adiantum capillus-veneris

Photos by Ryan Fessenden

Hardiness Zone: 7ato 11
Native/Non-Native Status: Mative

Light Requirements: Partial to Full Shade
Drought Tolerance: Low

Soil:

Any Texture

Medium to Well Drained
pH 6.0-6.8

Appearance: Round spreading fern with
fine-textured, delicate leaves

Indormanion aad mmages fom Flovids:Frendty Landscaping ™ Flant Gusde

Milkweed Asclepias spp.

Hardiness Zone: 8b to 10b
Mative/Non-Native Status: Not Native

Light Requirements: Full Shade to Full
Sun

Drought Tolerance: Medium
Soil:
Any Texture

Well Drained to Wet
pH 6.0-7.2

Appearance: Upright perennial with large
flowers in a range of colors

Fun Fact! These plants are a big food
source for caterpillars and butterflies, but
all parts are poisonous to humans

i formaton snd smages fom Flonds. Frendiy Landsc aging ™ Plant Gude

Bamboo Bambusa spp.

N

Hardiness Zone: 8a to 11
Native/Non-Native Status: Not Native

Light Requirements: Partial Shade to Full
Sun

Drought Tolerance: Medium

Soil:

Any Texture
Medium Drained
pH6.0-7.2

Appearance: Large, fast-growing clumping
trees

Fun Fact! Grows very aggressively, should
not be planted near lakefronts or streams

PO B ST o FROROE- Fendly L BnTe e ™ PLnT Guds

Phatos by Ryan Fessenden

Hardiness Zone: 4a to 10b
Nativa/Non-Native Status: Native

Light Requirements: Full Shade to Full
Sun

Drought Tolerance: Medium

Soil:

Any Texture
Medium Drained
pH 4.5-8.0

Appearance: Spreading vines that can
reach up to 40 feet long

formaton and srages Fom Flonds: Frendly L andicaping ~ Flant Guge

Fakahatchee Grass Tripsacum dactyloides

AL

Hardiness Zone: Ba to 11
Mative/Non-Native Status: Native

Light Requirements: Partial Shade to Full
Sun

Drought Tolerance: Medium

Soil:

Any Texture

Medium to Well Drained

pH 4.5-7.2

Appearance: Spreading ornamental grass
Fun Fact! Tolerates flooding and standing
water

Information and maages Som Flonds-Friendiy Landicapng = Pand Gode
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Included Slides from the Right Plant, Right
Place: Creating Sustainable Landscapes
PowerPoint:

Krizten Erpwn, Willeion cide Hgh Sohool

Agenda: Your Journey to Sustainable Landscaping

Right Plant, Right Place: o @

Introduction to Florida-Friendly Landscaping™ Right Plant, Right Place Principle
Loarming how to match plants to site condiions for optimal
Undenstanding the principles and geals of sustainable Browth and resouICe conseraabon

Landscapes e revt

A Quidg 10 UNGerstanding and implementang the first principle of

Flaida-Friendly Landscaping™ ° °

Creating Sustainable

Analyzing Environmental Factors Design Your Own Florida-Friendly Garden
Evaluating sunlight, Sol Type, and waler needs for propes plant Crealing a suslainalie LANCscape Dlan Ling ape oo iate plam
Solaction SO MCTIONS
—T» [ e counn
1 2
What is Florida-Friendly Landscaping™?
|Rorida-Friendly Landscaging ™ IFFL is an approach io gardening and a i 2
—— Right Plant, Right Place: The Foundation of
oo e e s ol Sustainable Landscaping
& Croates wildify habitat
& Recuces mantemance reouiments
&  Peotoots Fionda's natural ccosystoms What It Means Why It Matters Environmental Impact
& Cromtes anutifiol, SUItERabS Cubdcor DAC Sebecting plarts thak naturally thive + REGUCES walsr LSag Poor plint choites can kead 10 witer
_ . I SOOCHIC Bl CONILCAS Without « MEniZOs VA naeds WaiEta, chamical runaft, and the
‘::':.:l:;-"mﬂm““m e POGRLINING CROESSNG MESOUNCES OF «  Decroases posticios use spread of invashe spockes that
mainbenance - BuUppons nalive wikdlife drstupt Flendas delcate
stosysiems
WIS vl R0 T GL AN 1o T FIGIT DARCAHS, Vil CIBa00 MINGECIO0S INAL Wk with RELUN, NOL SGRINGL .
=
3 4
Key Environmental Factors for Plant Selection Native vs. Invasive: Making
- Informed Choices
Water ./ - Benefits of Native Plants ~ Dangers of Invasive
: ' - Species
Sunlight - toledacs, 8, of \ ] 5‘ “ o Adiated 4 local SeRd Lard o DuloHEEEts Adtve Sl b
Fusll sun i+ hours), pastial sun (46 hours), _ LA e A D l - Pegure iess water once sstanisnes rescurces
pential $hadé (2-4 hours], of full shade = Inigation reeds 9 \ - i .| Drie fa et P o i - Danunt scolegical rearosnos
MloEE than 2 how) iz Soil Type \n‘# " wiclify < Pacucs bodvenaity and hatitat
| ¥ ' \ ..‘ - Mainian Forida’s naswal aquality
=) Sandy, loamy, ey, of o Ganic SoRs ! -— ' e + Can ser 30l chemiatry and
& afiect drainage and nutriert }}’ " ; = Often mons nesistant to local pests. verciogy
Size at Msturh\; @ ailability ‘ ¥ W Oeeases - mmuq::‘wrm:m
o wradoation E
Account for a plant's full-grown height Climate
- iy
A wadlh whed planning Epacing Consider Forkda’s LS0R herdiness 20es ?’ 1 Mstive plants e coonte 8nd Saw Dalmeso (1) supooet local weosytems, whik
T o rlerinne irvRtive Specors L Brazilan cep0e [gN L O40a0r it DN And Mecuce
Eadversty
oy [ suoe o s ]
5 ]
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Design Challenge: Create Your
Florida-Friendly Garden

Step 1: Analyze Your Site
LIearg T RN Cam o BOEPRTY ey sun ExpOELTE.
il Oy, BN WAL SvRILASTY.

Step 2: Select Appropriate Flants
Choobs S-T NEMNG oF FION0a-Frisfioty [lanms Tl match yoir St Condaitiong from.
redivencd matdriale

Step 3: Create a Layout
SR VOUT GAFDSN OSEEIN. DONBENNG MATLINE DEME EI58, WalST TONSE, And SEEEnEtc
Sppeal LItHize tha online PLENNST S0 webaite.

Step 4: Justify Your Choices
Expiain how your selections support sustainabiity and ecoayeiem heafth on your
W KT

Key Takeaways: The Impact of Your Choices

Resource Conservation

Propar clant sedection can meduce water use by up 10 50%
and minsmize the need for fertilizers and pasticides

Biodiversity Support

Mathw plants provide ossomntad habitat and food Sources fof
local wildlife, including pollinators and birgs

Long-term Success

Plants in the right conditions require ess maintenancs and

have higher survival mtes, saving time and money,

Next Steps

Exgplene the Florida-Friendly Landscaping apo
Wigit the FFL website for plant lists and resources
Moot with a Fuorida-Friendly Landscape represantative

Apphy what you've leamed to your homa or school garden

Aemambaer: Your landscaping choices directly impact Florida's

SCORFSIMS and natual resources!
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FFL Landscaping Desigh Template

Florida-Friendly Landscaping™ Design Template
Name:

Location:
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Florida-Friendly Landscaping™ Program

Principle 1:
Right Plant, Right Place (2)

High School

Published on August 11", 2025
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High School: Right Plant, Right Place

About This Activity

Title: Right Plant, Right Place

Subject, Grade, Level:
High School Science

Abstract:

This high school environmental science lab, “Right Plant, Right Place,” engages students in a
three-day, hands-on investigation aligned with Florida-Friendly Landscapingm (FFL) Principle
#1. Designed by Hazel Mucherera at Edgewater High School, the lesson explores the
ecological and sustainability impacts of plant selection in drought-prone environments.
Through field observation, soil testing, and data analysis, students identify site-specific
challenges and propose native or Florida-Friendly plant alternatives that promote water
conservation and biodiversity. Emphasizing real-world application, the culminating Landscape
Rescue Challenge requires students to justify their plant choices based on environmental
data, including light availability, soil texture, pH, and USDA hardiness zone. The lesson fosters
critical thinking about human impact on ecosystems and encourages advocacy for
sustainable landscaping practices in the school community. Aligned with standards
SC.912.L.17.8 and SC.912.L.17.20, this lab cultivates both environmental literacy and action
through inquiry, collaboration, and place-based learning.

Learning Objectives:

At the conclusion of this activity, participants will be able to:
1.Predict how unsuitable plant choices negatively affect environmental systems (e.g.,
through increased water waste).
2.Analyze a drought prone landscape scenario and identify factors contributing to
biodiversity loss.
3.Select and recommend native/Florida-Friendly plants that promote ecological
sustainability.

Author: Hazel Mucherera

Edgewater High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training (CPET)
Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and the Bingham
Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly Landscapingt™ Program.

UF

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssocesu 1 ‘
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High School: Right Plant, Right Place

SC.912.L.17.8

Learning standards:

Recognize the consequences of the losses of biodiversity due to
catastrophic events, climate changes, human activity, and the introduction
of invasive, non-native species.

SC.912.L.17.20

Predict the impact of individuals on environmental systems and examine
how human lifestyles affect sustainability

26



High School: Right Plant, Right Place

Timeframe:

This activity is designed to take approximately 150 minutes of
class time (3 class periods).

List of Materials

e FFL Handbook extract on Principle #1. (1 per group).
e printed worksheet (1 per student).
e pen/pencil @ Y
e shovels, soil sampling bags

e gloves

e baking soda

e vinegar

e plastic cups

o distilled water

e transparent bottles with lids

e dish soap

e digital pH meter (if available)

e PowerPoint presentations from each group
e technology to access to the FFL mobile app/website
e rubric for assessing presentations

Important Note:

e Need to print before activity: Landscape
Rescue worksheets (1 per student) for
observations and planning, FFL handbook
extract on Principle #1. (1 per group),
Protocols for soil pH and texture analysis. (1
per student)

e Optional Extension: Partner with the school's
FFA and Green Team to advocate for sustainable
landscaping. Develop posters or infographics to
promote the “Right Plant, Right Place”

Principle.
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High School: Right Plant, Right Place

Procedure and General Instructions
(for instructor)

@ Introduction

DAY 1: INTRODUCTION + KEY TERMS (25 MINUTES):
e Introductory lesson on FFL Principle #1: “Right Plant, Right Place”
e Key terms: invasive species, native species, drought tolerance,
drought prone, biodiversity, sustainability

e SITE ANALYSIS (35 MINUTES): Conduct a site visit to observe a
drought prone landscape on campus.

e In groups of 4: Students discuss and record at least two probable
causes of the site issues, determine light ability and record USDA
hardiness zone

DAY 2: SOIL SAMPLING AND ANALYSIS

e Collect soil samples from the site (15 minutes)
e Analyze soil texture through sedimentation testing (15 minutes)
e Determine the soil pH using field testing methods. (20 minutes)

DAY 3: PRESENTATIONS AND REFLECTION

Bellwork (10 minutes): Observation and conclusion on soil texture
Group Presentations (35 minutes):
e Use their findings to identify suitable native/Florida-Friendly plant
species with the FFL Plant Mobile App/ website
e Each team presents their proposed 6 native/Florida-Friendly plants
e Students justify their choices based on environmental data (hardiness
zone, light, soil pH and texture)
Exit ticket (5 minutes): Submission of worksheet with all sections
completed.



High School: Right Plant, Right Place

Teacher-Facing Materials

Included with this Lesson

e PowerPoint

Included Slides:

Landscape Rescue Program

LANDSCAPE RESCUE Program Overview Ky Components
FFL PRINCIPLE #1: RIGHT The Landscape Rescoe incledes cutresch on Flarida

program inbegrates outreach, Friesdlly Landscaping, Lab soil
PLANT, RIGHT PLACE labwork and activitiesover  testing. and group anslytis to

150 minstes for grades -12, recommend sustainable
Precenter Mazel Mucharers Facusing on ecological plants For drought

balance in drought-prone conditicad,

ELL Y

2

Standards: SC.912.L.17.8/5C.912.L.17.20

Intended Learning Outcomes
Learning Objectives

Predict how enzuitable plant choice: negatively affect
emvircamental systems.Analyre a drought prone Lsdscape scenario
and idenitify bicdiversity loas Factorz.Select native/Florida-Friendly
plants that promate sustainability.

impact of rvasive Species on Ecosystems Student Learning and Action Qutcomes

Imvazigg plant cpecie: dicrupt scoTyrtems sed reduce Snsdents evaluate sie condtiens and redemmerd

ey aFfecting eqolegeal balane. Rative/Tlarsda fiendly drovght-telerant plasts te promete
sutsmable landeaping.
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Schedule Layout
Day 1: Introduction and Site

Analysis

Intraduction to FFL Site Analysis and
Principle #1 Emvironmental
:1 begin: witha lessan on A\sv.‘.ur:;:;'.‘

) ) _j ! drought-prone campus site,
I.-I_ntt:;mg?rm:mllﬂl. rr—— 1
e Factors. and gather data to
oowering key sastainabdity it LML SElECEIE
concepts and vocabulary. sacisi

Day 3: Presentations and Reflection

sdentify planits wsing FRL Mobile App.Croup presentation of & recommendesd plasts. pectify choices with esironmental
data.Submit completed workzheet [Exit ticket).

Logistics and Coordination

Growp Formation and Coordination s Groups consist of 4 stedents
each, with a maximum of 7 groupi. The ifdiredled dodddiniles with
e UF/IFAS Agent at the Froat office befoce the tite vizit,

Day 2: Soil Sampling and Analysis

1 z
Soil Sampling Procedure Soil Analysis Overview
Perform soil pH and texture tests uxing field methods
Collegt 1oil tamples from the 108 uling glowes and e i - sons For
zampling bagr to engure contamination-fres collection. e e

&
Materials and Lab Protocols
Each stwdent neceives a worksheet to docsment site
coaditions, toil results, and plant celection aligned
with Florida Friendly Landzcaping principles, ensering
active participation and strectured Final prezentations.
8
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High School: Right Plant, Right Place

Student Activity Sheets and Assighments

Included with this Activity

e Landscape Rescue
Worksheet

Landscape Rescue Worksheet page 1:

UF CPET FFL Principle 1- Right Plant, Right Place
Landscape Rescue Student Worksheet

Mame:

Date:

Period:

Part 1: Site Analysis

Light Awailability
USDA Hardiness Zone

Description of Site Conditions

Part 2: Soil Analysis Procedures
A. Determining Soil pH {Using Vinegar and Baking Soda)
Procedure (adapted from UF/IFAS Extension and Home 5Soil Testing methods)
1. Place ? teaspoons of scil into two separate containers.
2. Add distilled water to both containers until the soil is muddy.
3. Tothe first container, add 1-2 teaspoons of vinegar and observe for fizzing- FIZZING
INDICATES ALKALINE SOIL
4. To the second container, add 1-2 teaspoons of baking soda and observe for fizzing-
FIZZING INDICATES ACIDIC SOIL.
5. If neither reacts, the soil is likely neutral.

Observations:
Alkaline Soil Test (positive or negative)
Acidic Soil Test |positive or negative)

Conclusion on soil pH

31



Landscape Rescue Worksheet page 2:

B. Determining Soil Texture (Sedimentation Test)
Procedure [adapted from LUSDA MRCS and Gardening Know How sources):

1.

A

Fill a transparent bottle about 1/3 with dry soil.
Add water until the jar is nearly full.
Add a few drops of dish scap.
Shake the bottle vigorously for 1-2 minutes.
Set the jar on a flat surface and let it sit undisturbed for 24 hours.
Observe the layers:
- Sand setties first (bottam layer)
- 5ilt setties next middie layer)
- Clay remains suspended longest (top loyer)

7. Measure the height of each layer to estimate percentages.

Observations:

Total Height of
sediment layer [cm)

Sand Layer Height fcm):

Percentoge of total:

Silt Layer Height {cm):

Percentoge of total:

Clay layer Height fem):

Percentoge aof total:

Soil Texture Classification Guide
Use the percentages from your sail test to determine your soil type:

Sand Sandy Loam Loam 5ilt Loam | Clay Loam Clay

Percentage of sand 85-100 T0-B5 40-60 0-20 20-45 0-45
Percentage of silt O-10 3-20 30-50 60-50 15-440 0-40
Percentage of Clay O-10 0-20 10-20 0-20 27-40 40-100

Classification of your soil:
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Landscape Rescue Worksheet page 3:

Part 3: Florida-Friendly Plant Recommendations
List and describe six Florida-friendly plant species suitable for this sight based on your
soil and light analysis.

Common Name Scientific Name Features Justification
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Florida-Friendly Landscaping™ Program

Principle 2:
Water Efficiently

High School

Published on August 7t", 2025
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High School: Water Efficiently

About This Activity

Y

Title: Water Efficiently ~
Subject, Grade, Level: // //
High School Science / //
Abstract:

This high school lesson plan explores the importance of water efficiency in Florida’s unique
ecosystems through the lens of Florida-Friendly Landscapingm (FFL) Principle 2: Water
Efficiently. Designed as a 100-minute outreach activity across two class periods, the program
engages students in evaluating the environmental impacts of water use and proposing
sustainable landscaping solutions. Students begin by examining Florida’s water sources, threats
like pollution and over-extraction, and conservation strategies through interactive lectures and
article-based discussions. On Day 2, students work collaboratively to research all nine FFL
principles and apply their findings in a water-efficient landscape design challenge. The activity
emphasizes critical thinking, scientific reasoning, and environmental literacy, aligning with key
biology and environmental science standards. By the end, students are equipped to assess real-
world water issues and propose evidence-based, sustainable landscaping practices that reduce
runoff, support native ecosystems, and promote long-term water conservation.

Learning objectives:

At the conclusion of this activity, participants will be able to:
1.Recognize how human choices impact natural resources and the environment.
2.Describe strategies that promote sustainability in outdoor spaces.
3.Analyze the relationship between landscape practices and environmental health.
4. Apply scientific reasoning to propose environmentally responsible solutions.

Author: Jennifer Troy

Newberry High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssosaau ¥
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High School: Water Efficiently

SC.912.L.17.20

Learning standards:

Predict the impact of individuals on environmental systems and examine how
human lifestyles affect sustainability

SC.912.L.17.11

Evaluate the costs and benefits of renewable and nonrenewable resources,
such as water.

SC.912.L.17.16

Discuss the large-scale environmental impacts resulting from human activity.

SC.912.N.1.1

Define a problem based on a specific need and propose a solution using
scientific principles.
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High School: Water Efficiently

Timeframe:

This activity is designed to take approximately
100 minutes of class time over the course of 2
class periods.

List of Materials

Lecture Power point
Printed article: Water, Water

Everywhere, But Not Enough to Drink

Reading Worksheet

Devices to research FFL principles
and to design a water-efficient
landscape

Florida-Friendly Landscaping™ Design
Template

Writing utensils

37


https://ir.law.fsu.edu/cgi/viewcontent.cgi?article=1162&context=jluel
https://ir.law.fsu.edu/cgi/viewcontent.cgi?article=1162&context=jluel

High School: Water Efficiently

Procedure and General Instructions
(for instructor)

@ Introduction

Day 1: (50 min)

Bell work (5 min)
e Students complete a bell work question- where their water comes from.
Lecture on Florida’s water (20 min),

e Sources of Water in Florida: aquifers (especially the Floridan aquifer), springs,
rivers, lakes, wetlands, rainfall

e Uses: drinking water, agriculture, landscaping, tourism, industry

e Threats: pollution (nitrates, runoff), over-extraction, saltwater intrusion, climate
change

e Conservation Solutions: Florida-Friendly Landscaping™, rainwater harvesting,
water restrictions, public policy

e Visual Aids: Use maps, photos of springs, aquifers, and pollution examples;
possibly include a short video clip from Florida DEP or SWFWMD.

Article Reading and Discussion (20 min)

e “Water, Water, Everywhere, But Not Enough to Drink?” by Dana L. Crosby, Florida
State University Journal of Land Use & Environmental Law (2018); provided for free
and open access by Scholarship Repository
https://ir.law.fsu.edu/cgi/viewcontent.cgi?article=1162&context=jluel

e Students read individually or in pairs, highlighting or annotating key points about
water sources, problems, and solutions.

e Student Discussion/Reflection Questions

1.What are the main threats to Florida’s freshwater supply mentioned in the article?

2.How does over-irrigation or poor landscaping design contribute to water waste?

3.What role does groundwater (aquifers) play in Florida’s ecosystem and daily life?
4.Which water conservation method do you think is most effective in Florida and
why?

5.Based on what you’ve learned, what is one action you or your community could
take to improve water efficiency?

Exit Ticket (5 min)

e What is one change Florida needs to make to protect its water, and how would it

help?
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Procedure and General Instructions
(for instructor) cont.

Day 2: (50 min)

Bell work (5 min)

e Students complete the bell work question- Why is water efficiency
critical to Florida’s ecosystems and population?

Group Activity (30min),

e Divide students into 9 groups, each assigned one of the FFL principles.

e Groups will research their principle using IFAS website

e Groups will present a quick 1-2 min presentation answering the following

guestions:
o How does this principle reduce water use or improve water quality?
o What’s one specific landscaping practice that demonstrates this
principle?
o How does it protect or benefit local ecosystems?
Water efficient design challenge (20min)

e Scenario: Your school plans to replace part of the lawn with a sustainable,
water-efficient landscape. Using what you've learned, design a plan based
on at least 5 of the 9 FFL principles with a strong focus on water efficiency.

e Your design must include:

o 3 native/drought-tolerant Florida plants

o A strategy for irrigation that reduces water waste

o A method for reducing runoff (e.g., rain garden, swales, mulch)

o Labels showing how the selected FFL principles are applied

o 2-3 sentence explanation of how the design protects Florida’s
ecosystems

o Students can sketch their design by hand or use digital tools.

Exit Ticket (5 min)

e Describe one change you would recommend to make your school’s
landscaping more water efficient.
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High School: Water Efficiently

Student Activity Sheets and Assighments

Included with this Activity

1.PowerPoint
2.Student Reading Worksheet
- 3.Florida-Friendly Landscaping™ Design Template

Included Slides:

SETRIME Wl

Right Plant Right Place Water Efficieritty

9

Principles of % ) 2 l'\r'ater Efficiently

Florida-Friendly
Landscaping™

¥ FRINCIFLES OF FLORIDA. FRIENDLY LANDSCAPING ™

Why Water Plants Need
Efficiently? Water
Cost
Plant health Establishment and
Water conservation growth . _
WeEGiq L Tt

3 PENCFLES OF PLOSIDM. FRIENDLY LANDSCARING ™
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Irrigation
Restrictions

Turn Off
Implemented by municipalities Automatic
and water management . .
districts lrrlgatlon

Mandatory Does this lawn look

Limit irrigation to certain underwatered?

schedules

¥ PRRCIPLLS, O FLOMIEA TN LAHDACARNG ™

Turn Off March ‘06 APR'06 MAY ‘05 JUNE '06.JULY '06 Aug '06 SEPT "0 Waterlng to
- 33000 20000 14000 9000 12000 16000 33000 .
Automatic 72000 85000 42000 32000 44000 26000 17000 EstabIISh
Irrigation 29000 39000 45000 15000 26000 22000 17000
: = S0, 190, 21009 2000 - “Established” means
Saves water 0 57000 29000 18000 17000 23000 12000 SIARE AR SNV

0 38000 45000 41000 40000 33000 25000
21000 19000 4000 11000 5000 4000  3000|
64000 20000 19000 6000 16000 6000 10000

0 D 96000 18000 22000 19000 15000

primarily on rainfall
Saves money

Improves health

= Promote rapid root
of lawn

growth for
establishment

Watering Watering
Best Best
Practices Practices

Right Plant, Right Place

The right plant in the right
place won't need irrigation
after it is established

PLES. OF FLOR0A FRENDLY LANDRCAPAG™

Handwater when
possible
Use a can or hose with a
nozzle
Water pots, shrubs, trees,
vegetables and beds

10
Watering Watering
Best Best
Practices Practices
Maintain your irrigation Maintain your irrigation
system system
Repair leaks and sprinkler « Inspect and clean filters
heads and emitters
Point heads at plants + Flush system quarterly
Prune interfering plants * Reset controller seasonally
1 12
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Watering Best
Practices

Hire Florida-Friendly
* Too much for you to maintain?

» Hire a landscape professional to
maintain your system

Watering
Best
Practices

Muich plants

« Retain soil moisture

WA MY LA AR

Watering
Best
Practices

Use microirrigation

+ Applies water directly to
roots of plants

Pl S OF FUDRR0 FRRERDLY LANDSCAMG™

Watering Best
Practices

Watch the weather

= Rain is irrigation, too

« Use it to your
advantage - it's free!

P PENCIPLES OF FLOSICWA FREMOLY LANDECAPNG ™

Contact Info

Suzanna Browning
352-297-8107
suzanna.browning@ufl.edu

wwew.FloridaFriendlyLandscaping.com
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Student Reading Worksheet

Guided Activities for Teaching ond Outreach Resources

UF CPET  Article: Water, Water, Everywhere, But Not Enough to Drink?”
Student Reading Worksheet

Mame:

Date:

Instructions: As you read the article, highlight or annotate and answer the following questions.

Highlight/Annotate:
[ Water Sources
O Legal, Environmental and Social Problems
[ Policy & Personal Solutions

Guided Reading Questions:
1. What are the major threats to Florida's freshwater supply mentioned in the article, and how are they

interconnected?

2. How do landscaping choices and irrigation practices contribute to water scarcity or overuse? How can
Flarida-Friendly Landscaping address these problems?

3. Explain the importance of Florida's aquifers in both natural ecosystems and human communities. What are

the rizks if they become overdrawn or polluted?

Guided Activities for Teoching and Outreoch Resources

4. Which water conservation strategies (regulatory, technological, or behavioral) seem most promising in
Florida’s current context? Justify your choice with evidence from the article.

5. What role do individuals, schools, and logal governments play in protecting Florida's water resources?
Propose one realistic action you or your community could take to improve water efficiency.

'.-:5.'.'5':_-';"'_: Uiniversiy of Fiorida 43



FFL Landscaping Designh Template

Florida-Friendly Landscaping™ Design Template
MName:

Location:
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Florida-Friendly Landscaping™ Program

Principle 3:

Fertilize Appropriately (1)

High School

Published on August 12", 2025
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High School: Fertilize Appropriately

About This Activity
Title: Fertilize A l /é/w
itle: Fertilize Appropriately
Subject, Grade, Level: /7 ////

High School Science

Abstract:

This high school lesson applies the 5E instructional model to investigate the
environmental impacts of fertilizer use, aligning with Florida-Friendly Landscapingm
Principle #3. Over multiple sessions, students test soil samples, apply varying fertilizer
amounts, and simulate rainfall to observe and analyze nutrient runoff. Through hands-
on experimentation and data analysis, students explore the relationship between
fertilizer use and water quality, particularly the role of nitrogen and phosphorus in
eutrophication. The lesson emphasizes informed, sustainable fertilization practices and
encourages students to apply and share responsible methods in real-life settings.
Assessments include lab work, graphing, class discussions, a quiz, and student
presentations.

Learning objectives:

At the conclusion of this activity, participants will be able to:

1.Test the soil to see what nutrients it has and if it needs fertilizer.

2.Apply different amounts of fertilizer and observe what happens to the water that
runs off.

3.Look at the data, make graphs, and figure out what it means.

4.Change one part of the experiment and test a new idea.

5.Share your results and explain how to fertilize in a way that protects the
environment.

Author: Sanil Nadar

P.K. Yonge Developmental Research School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssosaau ¥
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High School: Fertilize Appropriately

Learning standards:

Recognize the consequences of the losses of biodiversity due to catastrophic
SC.912.L.17.8 events, climate changes, human activity, and the introduction of invasive, non-
native species.

Predict the impact of individuals on environmental systems and examine how

SC.912.L.17.20 human lifestyles affect sustainability.
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High School: Fertilize Appropriately

Timeframe:

This activity is designed to take approximately 150
minutes of class time.

List of Materials

e Evaluation rubric

e Soil samples @y
e Soil test kits (N, P, K, pH, Fe, Mg)

e Fertilizer samples (synthetic and/or organic)

e Measuring tools (spoons, scales)

e Planting containers or trays

e Watering cans or droppers

e Runoff collection trays labeled "ponds"

e Water quality test kits

e |Lab data sheets / Chromebooks

e KWL charts, planning sheets, reflection pages, quiz
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High School: Fertilize Appropriately

Procedure and General Instructions
(for instructor)

@ Introduction

Day 1: Engage & Soil Testing

Objective: Introduce the problem of nutrient pollution and assess
baseline soil nutrient levels.
1.Show students an image or short video of algal blooms in Florida
water bodies.
2.Discuss the environmental effects of fertilizer runoff.
3.Hand out KWL charts. Students fill in the "Know" and "Want to know"
sections.
4.Divide class into small groups (3-5 students each) and distribute soil
samples, gloves, and soil test kits.
5.Guide students to test for pH, nitrogen (N), phosphorus (P), potassium
(K), iron (Fe), and magnesium (Mg).
6.Record results on a provided lab sheet or spreadsheet.

Day 2 - Explore (Part 2) Fertilizer Application & Runoff Setup

Objective: Apply varying amounts of fertilizer and simulate runoff.

1.Review soil test results and assign treatment groups:

o Group A: Control (no fertilizer)

o Group B: Moderate fertilizer (based on IFAS guidelines)

o Group C: Excess fertilizer (2x guideline)
2.Distribute fertilizer samples and measuring tools.
3.Students apply the fertilizer to their labeled plots or containers.
4.Simulate rainfall using watering cans or graduated droppers.
5.Collect runoff in labeled "pond" containers.
6.Store collected water for testing the next day.
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Procedure and General Instructions
(for instructor) cont.

Day 3 — Explain: Water Testing & Explanation

Objective: Test runoff water for indicators of eutrophication.
1.Distribute runoff samples from each group.
2.Provide water quality testing kits (nitrate, phosphate, turbidity,
conductivity).
3.Students perform water tests and record data.
4.Groups graph results using bar or line graphs.
5.Facilitate a class discussion:
o How did nutrient levels vary between groups?
o What might happen if this runoff entered a lake or river?
6.Present mini-lecture on nutrient cycles and eutrophication

Day 4 - Elaborate & Extension Activity

Objective: Deepen investigation with a new variable or hypothesis.
1.Groups plan a second experiment testing a new factor:
o Organic vs. synthetic fertilizer
o Fertilizer on mulch vs. bare soil
o Fertilization before vs. after simulated rain
2.Complete a planning sheet:
o Hypothesis
o Independent and dependent variables
o Materials and procedure
3.Begin extended setup and data collection.

Day 5 - Evaluate & Presentations

Objective: Analyze data, reflect, and demonstrate learning.

1.Groups finalize data tables and graphs.

2.Each group presents findings (poster or short slide deck).

3.Students complete a reflection: "How can smart fertilization protect
Florida waters?"

4.Administer a quiz on nutrient cycles, fertilizer impact, and
eutrophication.

5.Exit slip: One way I will fertilize smarter is...



High School: Fertilize Appropriately

Teacher-Facing Materials

Included with this Lesson

PowerPoint

e Fertilizer Lab Set Up

Included Slides:

Gatorplan 2025
Florida Friendly Landscaping Program (FFL)

CPET

University of Florida

5E model lesson on Fertilizer application (Principie 3)

Grade kvl 10.12

Teme rieded — 150 mirnes

UF CPET

Lesson design - Inquiry-Based Science Teaching (5E

Model)

1. Test the 50il to determing its nutrient content and identify if it
requires fertlizer.

2. Apply different amounts of fertilizer and observe the effect on the
WRATET That runs off,

3. Examing the data, create graphs, and interpret the results.

4. Change one part of the experiment and test a new idea.

5. Shiare your resutts and explain how to fertilize in & way that
protects the environment.

Material needed

Soil samples, Large coke bottles (1L)
Soil test kits (N, P, K, pH, Fe, Mg)
Fertilizer samples (synthetic and/or
organic)

Measuring tools (spoons, scales)
Flanting containers of trays

Watering cans or droppers

Runoff callection trays labeled "ponds”
Water quality test kits

Lab data sheets / Chromebooks

KWL charts, planning sheels,
reflection pages ete.

1, Doran, Lovn Haiicng, mng s Domas, "Tha (6 Inaimcioan) moded 4 WEFning Cyol BSErmach for INouine Sumnd Jciency Saching " SCence Bescusan Rnew 13 (3004 4562

FFL Principles

Fertilize appropriately Stormwater management
Activity - Ferfilize smart Activity - Stormwater S05: Students on
Target audience — High school Solutions

Target audience — High schoal

Lesson design — Inquiry-Based 5cience Teaching (5E
Model')

SE Model

Engage- Infroduce the problem
of nutrient pollution and assess

e baseling s0d nutrient levels.
s Qmimule news g o phals ol 8
Flarida igal Heors o sh kil i fe
\ [ T p—— e
+ Come gy mummay

T Dutee, Cone faiene: sos e Duee “Tre B PETUCION moSEr & B8R CDE BSSracn B ROEnSRIEE SoEtCe sanne * Sienoe evesnen Meew 58 S008) 4360
3 el Dyrmnis A and Amanda borana Men ddorgan Fonds 1 namil dga soom #MAR) probe Facaising reas ia fuTan 6TeranTenia ad S0onomad Seai with clmata
srarge | Broncers it Bookay a06 Bvossen O JU0H) ddbiR

51



Lesson design - Inquiry-Based 5cience Teaching (5E

5E Model

D WPy Lo

L

Engage- Introduce the problem
of nutrient poliution and assess
baseline soll nuirient levels.

Explore- Apply varying
ameunts of fertlizer and

Lesson design - Inquiry-Based Science Teaching (5E

Model)

5E Model

g Incuary Lanson

-y
g

Elaborate- Deepen
investigation with a new
variable or hypothesis. (Open
Inguiry)

warisbios (0., ogaric v
P T

@o

g

Engage- Introduce the problem
of nutrient pollution and assess
baseline soll nuirient levels.

Explore- Apply varying
amounts of fertiizer and
simulate runcff

Explain- Test runoff water for
indicators of eutrophication.

Lesson design - Inquiry-Based Science Teaching (5E

Maodel)

Evaluate - Analyze data,
reflact, and damonstrate
learning.

v Clocuap s ropet with sty Sobiem, ragie,
stafstiesl sralyss, nd corciasern

Irivaci.al reflecion answer ng

* Whet chd o b bt berilonr s sl in
b bty T

+ Vil FestrTrrendelhors woukd you ghve i
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+ Short gui: Hutront syces, rencf impss
cumrertar

Elaborate- Deepen
investigation with a new
variable of hypothesis. (Open
Inquiry)

Engage- Introtuce the problem
of nuirient pollution and assess
baseline soi nutrient levels.

Explore- Apply varying
amounts of fertilizer and
simulate runoff

Explain- Test runoff water for
indicators of eutrophication.

Lesson design - Inquiry-Based Science Teaching (5E

Model)

5E Model

Dgen nquisy Leascn

©,
/

o

Engage- Introduce the problem
of nutrient pollution and assess
baseline soil nutment levals.

Explore- Apply varying
amounts of fertilizer and
simulate nnoff

Explain- Test runoff water for
indicators of eutrophication.

R Sk BARREN BAGRAGE OV il 3

Lesson design - Inquiry-Based Science Teaching (S5E

Model)

Evaluate - Analyze data,

reflect, and demonstrate

leaming.

= Gimep i report with dats tabies. graphe.
siatsical anatyss, ard conchmans.

Iyl rellection erswerng.

= Vbl ey b bt Fertlier ' v i
weaier sty

= \What recormmondatons. would you give i

L &Mwm ronall eegacts.
ot

Elaborate- Deepen
investigation with a new
variable or hypothesis. (Open
Inqusiry}

5E Model

Open gy Lasae
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of nutrient pollution and assess
baseline soil nutrient levels.

E ;
amounts of fertilizer and
simulate runofl

Explain- Test runoff water for
indicators of eutrophication.
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Fertilizer Lab Set Up page 1:

Guided Activities for Teoching and Outreach Resources

UF CPET FFL Principle 3- Fertilize Appropriately
High School Soil Testing- Lab Set Up and Guidance

Day 1- Initial Testing Overview:

Students will test soil samples for pH, Nitrogen, Phosphorus, Potassium, Iron, and Magnesium. This document details materials
prep to run tests using common soil test kits or other accessible materials. Commercially available soil or aguarium test kits will
generally work, and the lab can be adapted based on the availability of materials.

Materials Needed Per Group:
» 5Soil samples: Collect from garden, park or provide prepared samples. Suggestion: have students bring a
ziplock baggy of soil in on lab doy.
Gloves
Distilled Water
Plastic cups or test tubes to mix soil and water
Stirring rod or spoons for mixing soil slurry
Coffee filter to filter soil slurry (optional)
Test kit instructions and result interpretation information (will vary depending on kits/materials used)
Test kit- see materials and suggestions below. Can be modified based on available materials.

Lab Set Up:
Prepare Workstations
& Arrange soil samples in labeled containers or bags.
Distribute gloves, cups, stirring rods, and test kits to each station.
& Provide distilled water bottles for slurry preparation,
& Place color charts where all can see or distribute copies

Soil Sample Preparation

Srudents take approximately 1 teaspoon (5 grams) of soil sample,
Mix soil with 25 mi disgilled water in 3 cup 1o make a slurry,

Stir well and let settle for 5-10 minutes or filter through a coffee filter.

o i

General Testing Procedures & Alternatives Suggestions
pH Testing: Soil pH test strips or meter,
& Procedure; Dip strip in soil slurry liguid or insert pH meter probe. Compare test strip 1o standard color chart or recond
specific pH
& Alternative: Use red cabbage juice as a natural pH indicator (boil chopped cabbage in water, strain, then add sail slurry
liguid; cbserve color change)

MNitrogen Testing: Aquarium nitrate test kit
# Procedure: Use filtered =oil slurmy liguid; add reagents; wait for color development.
s Alternative: If no nitrate kit, disouss nitrogen imporiance and look for indirect signs [eg., plant health), or arrange a
lab demo with commercial soil test kits.

Phosphorus Testing: Aguarium phosphate test kit
® Procedure: Similar to nitrogen test, use soil extract with reagents and compare color.
& Alternative: Some garden kits provide phosphorus testing strips.
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Fertilizer Lab Set Up page 2:

Guided Activities for Teoching and Outreach Resources

Potassium Testing: Potassium test kit (may be difficult to find, but available in certain garden testing kits)
# Procedure: Test soil extract with reagents per kit instructions.
& Alternative: If no kit, discuss the role of potassium in plants and consider a qualitative obsenvation activity on soil
texture and fertility.

Iron Testing: Aquarium iron test kit
# Procedure: Use soil extract, add reagents, observe color change.
& Alternative: Discuss iron's role in plant health; no easy home test, but lab demo possible with commercial kits.

Magnesium Testing: Aguarium magnesium kit or certain specialty soil kits.
& Procedure: Test filtered soil extract following kit instructions.
o Alternative: Use a general hardness (GH) test kit (from aguarium kits) to estimate magnesium,/calcium content.

Day 2: Fertilizer Application

Review soil test results and assign treatment groups:
& Group A: Control (no ferdlizer)
& Group B: Moderate fertilizer {based on IFAS guidelines)
& Group C: Excess fertlizer (2x guideline)

Distribute fertilizer samples and measuring tools and have students apply fertilizer based on packaging instructions. Simulate
rainfall using watering cans or graduated droppers and collect runoff in a shallow dish or similar container labelled “pond” and
save pond water for testing the following day.

Day 3: Runoff Testing
For nitrates and phosphates: repeat procedure from day 1

Turbidity Testing: Visual Comparison Method

o Materials: glass test tubes (2), pond water sample, distilled water for comparison, white paper/poster board with a

black line or pattern, optional diagram to standardize results
= As an extension, have students prepare and standardize their own results or suggest an altermative procedure
to standardize these results.

* Procedure:
Add a standard volume of runoff water to the tube
Hold tube at eye level and look down through the water towards the black line/patiemn on the page
Compare the clarity of the water samples against distilled water and have students rank the sample from 0
[distilled water) to 10 (completely opagque)

L I b

Conductivity Testing: Using a digital EC or TDS Meter
& Materials: clear cups or clean test tubas (2), pond water sample, distillad water for comparison, calibrated EC or TDS
meter
& Procedure;
Test the control sample: pour distilled water into clean cup and test; record reading (should be close 1o 0)
Testing runoff sample: rinse meter with distilled water, insert into runaff sample and wait for reading to
stabilize and record conductivity- higher reading indicates more dissolved ions (fertlizers or salts)

O o
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High School: Fertilize Appropriately

Student Activity Sheets and Assighments

Included with this Activity

1.KWL Chart
2.Student Soil Testing
Worksheet

KWL Chart:

Guided Activities for Teaching and Dutreach Resources

UF CPET KWL Chart
Topic:
Know- What do you already Want to Learn- What Learned- What did you learn?
know about the topic? guestions do you have about

the topic? What interests you?
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Student Soil Testing Worksheet page 1:

Guided Activities for Teachimg ond OQutreoch Resowrces

UF CPET

Mame:

FFL Principle 3- Fertilize Appropriately

Date:

Day 1: Initial Data Collection

Soil Test

pH
Nitrogen
Phosphorus
Potassium
fron

Magnesium

Day 3: Runoff Testing

Farfilizor

P

Fi il
AP L e LE

Data Collection:

Soil Test

Conductivity

Observations
Circle your treatment:
oup B (recommended amount
Observations

High School Soil Testing- Data Collection Sheet

approximate levels)

approximate levels)

Interpretation (Positive/Negative or

Interpretation (Positive/Negative or
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Student Soil Testing Worksheet page 2:

Guided Actvities for Teaching and Ouireach Resources

Day 4: Experimental Design- Your Turn!

Why is this variable important to test for soil health?

List three variables you will need to comtrol in this experiment:

Materials Needed (BE SPECIFIC!)

Procedure ({Continue beyond boxes if needed)

Step  Procedure
1
2

3
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Student Soil Testing Worksheet page 3:

Guided Achwities for Teaching and Outreach Resouwrces

8
3

10

Data Collection- Describe how you will collect your data and prepare an appropriate data table.
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Florida-Friendly Landscaping™ Program

Principle 3:

Fertilize Appropriately (2)

High School

Published on August 13", 2025
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High School: Fertilize Appropriately

About This Activity
Z

Title: Fertilize Appropriately /
Subject, Grade, Level: // ///

High School Science

Abstract:

This high school lesson engages students in exploring the environmental impact of
fertilizer use through class discussions, guided readings, and a CER (Claim-Evidence-
Reasoning) writing activity. Aligned with Florida-Friendly Landscapingt Principle
#3, the lesson focuses on how excess fertilizer contributes to water pollution and
how best practices can minimize environmental harm. Over three class periods,
students analyze sources of pollution, differentiate between point and non-point
sources, compare fertilizer use in landscapes versus agriculture, and reflect on
prevention strategies. Students demonstrate their understanding through
interactive note-taking tools, a foldable summary activity, and a written CER
response based on guiding prompts. This lesson promotes critical thinking, evidence-
based reasoning, and environmental responsibility.

Learning objectives:

At the conclusion of this activity, participants will be able to:
e Understand the process of how excess fertilizer can cause water pollution
problems.

Author: Jeneane Maddaloni
Pasco High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscaping eosan 1 “



High School: Fertilize Appropriately

Learning standards:

S§C.912.L.17.10

Describe the roles of photosynthesis and cellular respiration in the cycling of
carbon among the biosphere, atmosphere, hydrosphere, and geosphere.

SC.912.L.17.11

Explain the role of microorganisms in the cycling of matter within ecosystems.

SC.912.L.17.16

Evaluate how the introduction of invasive species can disrupt ecosystems and
cause economic or environmental harm.

SC.912.P.10.2

Explain the law of conservation of energy and demonstrate how energy is
transferred within a system.

SC.912.N.11

Define a problem based on observations, ask questions, and make predictions.
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High School: Fertilize Appropriately

Timeframe:

This activity is designed to be done over 3 class
periods.

List of Materials

» Article: lawnlove.com/blog/why-be-
responsible-in-our-use-of-fertilizer/

e Colored paper for foldable

e CER Report directions supplied as
example. Notebook paper can be
used for reports.

Activity Set Up

Part 1: This plan should be done after a
brief introduction and textbook
reading/notetaking on water pollution.
Consider gathering content-specific

¥ film clips from YouTube and/or creating
a format for the notetaking handout
aligned with class expectations.

Part 2: Article can be modified for
various reading levels.
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High School: Fertilize Appropriately

Procedure and General Instructions
(for instructor)

Introduction

Part 1: Class Discussion of Topics

This includes 5 separate segments to the subject.

e Two or three Film Clips with notetaking.

e T-Chart for point and non-point sources of water
pollution.

e Brainstorming the question “How does applied fertilizer
enter our waterways?”

e Venn Diagram on differences between landscape and
agriculture fertilizer.

e Brainstorm the question “Why do we need to prevent
fertilizer caused pollution?”

Part 2: Article Reading and Notes

Students will read the article and create a 6 box foldable
from the article. They will use the headings from the article
for the topics of each box and fill in the main ideas in each
box. Near the end of the class, the teacher will review the
foldable and the class will discuss what they put in each box.

Part 3: CER Report (Claim — Evidence — Reasoning)

Students will pick from 3 questions/prompts. They will
make a claim, collect/list their evidence, and support their
claim by making reasoning paragraphs.
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High School: Fertilize Appropriately

Teacher-Facing Materials

Included with this Lesson

e PowerPoint

Included Slides:

Learning Objectives; Guiding Questions; and Standards

= To understand the process of how excess fertilizer can cause water pollution problems,

+ 0 What are the sources of water pollution?

« 0 How does excess fertilizer cause water pollution?

« i How do best practices prevent fertilizer pollution?

» SC.912.L.17.10 - Diagram and explain the biogeochemical cycles,

» 5C912.L.17.11 - Evaluate the costs and benefits of renewable and nonrenewable resources.
« SC.812.L.17.16 - Discuss the large scale environmental impacts resulting from human

activity.
« SC.912.P.10.2 - Explore the Law of Conservation of Energy.
a'lu JMADDALOMI - PHS
EER r Plan #3 Fertilize Appmpriately TR » SC912.N.1.1 - Define a problem based on a specific body of knowledge.
1 2
Intended Outcomes Schedule Layout
« LEARM... sources of water pollution: fertilizer applications and consequences; and « Part 1. Class Discussion of Topics

prevention of excess fertilizer application, . Film clips with note taking - pick two or three
« ALT... distinguish between point and non-point sources; explain water pollution from

= T-Chart with pollution sources = point and nonpoint sources
fertilizers: and explain some best management practices for fertilizer application.

« Brainstorm “How does applied fertilizer enter our waterways?”
+ ASSESSMENT... reviewing students’ notes; reviewing students” article foldable: and _ _ ) _
evaluating students’ CER (Claim-Evidence-Reasoninglreports. + Venn Diagram - uses of fertilizer: differences between landscape and agriculture uses

« Brainstorm “Why do we need to prevent fertilizer caused pollution?”
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- Part 2: Article Reading and Motes

« wwnw.lawnlove. com/blog/why-be-responsible-in-our-use-of-fertilizer/
- “Why do we have to be responsible in our use of fertilizer?"

- Students make a 6-box foldable using the headings from the article. They read each section
and pull out the main ideas to place in each box.

- Teacher led class discussion at end of class will help students fill in the gaps if they missed
the main ideas.

- Part 3: CER (Claim-Evidence-Reasoning) Report

- Handout example for student directions.

- Students will pick one of the questions/prompts to help them make a claim. Claim is one
sentence.

- Students will make a list of the Evidence that supports their claim. (5 pieces of evidence
minimum)

- Students will pick their top 3 pieces of evidence to do their reasoning. (3 paragraphs) They
will explain their evidence on how it supports their claim.
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High School: Fertilize Appropriately

Student Activity Sheets and Assighments

Included with this Activity
Ml 1.Note taking handout
7@l >.CER Handout

Note taking handout page 1:

Guided Activities for Teaching and Outreach Resources

CPET
FFL Principle 3- Fertilize Appropriately: Soil Nutrient Test

Student Worksheet- Sample sheet

Mame:

Date:

Film Notes:

1)

2)

3)



Note taking handout page 2:

Guided Activities for Teaching and QOutreach Resources

Pollution Sources

Point Source Mon-Point Source

Brainstorm:

1) How does applied fertilizer enter our waterways?

2) Fill in the venn diagram with similarities and differences between the use of
fertilizer on landscapes and agricultural use.
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Note taking handout page 3:

Guided Activities for Teaching and Outreach Resources

Landscapes/yards

T

3) Why do we need to manage fertilizer use?

Agriculture

’ﬁ
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CER Handout:

UF CPET FFL Principle 3- Fertilize Appropriately
Fertilize Appropriately CER Handout

MName:

Diate:

Step 1: Choose one of the following QUESTIONS:
Where does fertilizer fit in the sources of water pallution?

How does excess fertilizer cause water poliufion?
How do best proctices prevent fertilizer poliution?

Step 2: Make a CLAIM in response to the selected gquestion, using one of the provided
sentence starters:

w  The effect of on is
» The relotionship between and is
L] COUSES to
w f iz then
My Claim:

Step 3: Provide specific pieces of EVIDENCE to support your claim.
You can list your gathered evidence from the sources cowvered in the classroom and from your textbook.

You will need a3 minimum of five pieces of evidence- use examples!

U
O

O

O

O

Step 4: REASONING: Summarize and explain why the scientific evidence that you chose
supports your claim.

Pick 3 of vour evidence points to explain why 2ach supports your claim. |2 paragraphs- write on 3
separate shest of paper).
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Florida-Friendly Landscaping™ Program

Principle 4:
Mulch (1)

High School

Published on August 13", 2025

70


https://www.canva.com/design/DAGv9_qq9VI/RgKXn4xJUZpvkLs6182Kwg/view?utm_content=DAGv9_qq9VI&utm_campaign=designshare&utm_medium=link2&utm_source=uniquelinks&utlId=he297f5c4a8

High School: Mulch

About This Activity

Title: Mulch

Subject, Grade, Level: /
High School Science /
Abstract:

This high school lesson explores the environmental significance and practical
application of mulch through Florida-Friendly Landscaping Principle #4. Over 2-3
class sessions, students learn how mulch conserves water, supports biodiversity,
improves soil health, and integrates with broader sustainability efforts. Using a
combination of direct instruction, group discussions, mulch sample analysis, and
multimedia projects, students evaluate various types of mulch and their environmental
impacts. The culminating task involves creating a public service announcement to
educate others on proper mulching practices. The lesson emphasizes critical thinking,
real-world application, and connections to other FFL principles such as water efficiency
and stormwater runoff reduction.

NN

Learning objectives:

At the conclusion of this activity, participants will be able to:
¢ Understand the importance of mulch and the correct type of mulch to use in Florida
landscaping to conserve water and also attract native wildlife.
¢ Define mulch and explain its purpose in sustainable landscaping.
¢ Describe how mulching supports several of the 9 Florida-Friendly Landscapingm
principles.

Author: Vicki Craig

West Port High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

IFAS Extension

UNIVERSITY of FLORIDA

Center for Precollegiate UF
Education and Training

UNIVERSITY of FLORIDA

Florida-Friendly
Landscaping o V¢ * 9
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High School: Mulch

Learning standards:

SC.912.L.17.12

Discuss the political, social, and environmental consequences of sustainable
use of land.

SC.912.L.17.8

Recognize the consequences of the losses of biodiversity due to catastrophic
events, climate changes, human activity, and the introduction of invasive, non-
native species.

SC.912.L.17.10

Diagram and explain the biogeochemical cycles of an ecosystem, including
water, carbon, and nitrogen cycle (Go into detail about soil properties).

SC.912.L.17.17

Assess the effectiveness of innovative methods of protecting the environment.

SC.912.L.17.20

Predict the impact of individuals on environmental systems and examine how
human lifestyles affect sustainability.
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High School: Mulch

Timeframe:

This activity is designed to take approximately 2-3 days of class, 50-60
minutes each day

List of Materials

e Computers, internet

e IFAS websites, FFL websites

e Student handouts digital or paper

e | INK to Presentation

e Suggested Resources: What's Happening Around
Florida, ffl.ifas.ufl.edu

e Samples of pine straw, wood chips, shredded
leaves, pebbles/rocks and rubber (actual samples
or pictures)

e Mulching Worksheet

e PSA Rubric

Details:

Discussion & Reflection Questions:

e What are three key reasons we use mulch in landscaping?

e What happens if mulch is placed too thickly or piled around a
tree trunk?

e Which FFL principles do you think mulch also supports, and
how?

e Organic vs synthetic mulch: Which is a better choice and
why?

e How can using local yard waste as mulch help both the
landscaper and the environment?

. Suggestions for Differentiation:
\‘}L e ELL learners: teachers can pair them with a partner or use
== Google Translate to help with language. ELL students can
also make their own PSA in a different language using Canva.
e ESE or lower learners: Pair students with a buddy to help
them if necessary.
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High School: Mulch

Procedure and General Instructions
(for instructor)

Introduction

1.Introduction (5-10 min)

e Present the 9 FFL principles briefly: Right Plant/Place,
Water Efficiently, Fertilize Appropriately, Mulch, Attract
Wildlife, Manage Pests, Recycle Yard Waste, Reduce
Runoff, Protect Waterfront (ffl.ifas.ufl.edu), with an
emphasis on Principle 4: Mulch

2. Exploring Mulch Benefits (10 min)

e Group brainstorm: “How does mulch help plants and the
environment?”

e Discuss: moisture retention, evaporation reduction,
temperature moderation, weed suppression and soil
Improvement by decomposition

3. Mulching Technique (10 min)

e Types of mulch
e Mulching basics: spread 2-3 inches deep, keep 2 inches
clear around trunks (UE FFL), replenish as it breaks down
e Explain proper mulching with visuals or class samples.
o Benefits of mulch and common mistakes
o How mulching fits into other FFL principles
o Comparing some mulch types pros and cons
o Discuss pitfalls: over-mulching (“volcano mulches”),
water blockage if too thick (What's Happening Around
Florida)
https://blogs.ifas.ufl.edu/pascoco/2018/10/26/mulch- ™
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High School: Mulch

Procedure and General Instructions
(for instructor) cont.

4. Mulch Evaluation Discussion (20 min)

o Students Analysis: Students will work in small groups to
evaluate each mulch type- include real samples or
pictures as well as access to research sources to do
further research.

e Possible Activity 2: PSA on Benefits of Mulch

o Materials: Use Canva or some other app to create a 1-
2 minute video or infographic on FFL Mulch.
m Students can work in groups or individually
= Rubric Provided

5. Class Discussion (10 min)

e Groups share which mulch they picked and why.

e Link back to FFL principles- water efficiency (conserves
water), recycle yard waste (leaf litter as a mulch option),
stormwater/runoff reduction (slows runoff), fertilizer
(organic mulch adds nutrients)

e Bring in real-world impacts: better landscapes, less
maintenance, healthier waterways.

6. Wrap-Up & Questions (10 min)

Pose essential questions. Brief recap and resiliency
reflection: “Why is mulch critical in Florida’s climate?”
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High School: Mulch

Teacher-Facing Materials

Included with this Lesson

e PowerPoint

Included Slides:

The Power of Mulch: Creating

Sustainable Landscapes

Ehudents will disoover Fow pooper m

Lesson Overview:

Mulch Benefits

HLidasufl.eda

can iramionm a landscape

SACES s &

Grow Green,
Live Green

=EaEE e

= ' I u «F J
Mulch Activity Class Questions,PSA

Prowicie var

e a fultvic Lo scade. 3

Florida Standards: (Grades 9-12)

SC.g12.L17.13 Discuss the political, social, and environmental consequences of sustainabie use of land,

SC.912.L.17.8 Recogr
nLroductio

alive species.

SCez.L17.7 Assess the effectiveness of innovative methods of protecting the environment..

SC.g12.L17.30 Predict the impact of Indeviduats on environmental systems and examing how human ifestybes affect sustainability,

Day 1 Part 1: Lesson Introduction for Students

af the § Flarida-Friendly Landseaping™ Principles and explain what muleh is. the
e which oanes are best and worst yet,

Teacheds should sLart the lessan with a

ubch, Do

Lypees of mrailchi. and some bene
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Day 1 Part 2:
Group Brainstorming

Pose this question (o the class and allow time for small group
discussion (5-10

“How does mulch help plants and the
environment?"

Harve groups share out with the clarss befiore maving onto the cther
activities,

Teacher Explains:

How Mulch Supports Healthy Landscapes
= O 4

Moisture Conservation Weed Suppression Temperature Regulation

Mulch insulates soil, moderating tempes

Mulch acts as.a protective barrier that A 23 inch layer of muldh prevents sunight v
athons by keeping soil cooler in summer

reduces wales evaporation from sofl byupte  from reaching weed seeds, inhibiting thel

nation and growlth. This natural weed
rechuces the need for herbicides and buffer protects sensitive root systems and
time-corsuming manual weeding.

B ntly reduces imigation needs and
helps plants withstand drought conditions,

extends Growing seasons,

Proper Mulching Techniques

Correct Depih Proper Placement Malntenance
Apply 23N Keep muich 3- 3 inches away from tree Foafreaiy muich arvually or a5 reed
SppRCations. oo Shallow WOt proveds trurics and plant steme bo prevent ot SO L SCEUMLILILE ERCESsive yers.

»  Fluff oo

wadch pericdically

Mulching and Florida-Friendly Landscaping™
Principles Work Together

Water Efficiensy Vard Waste Resyeling Stormwaler

MUK S EvapORaLion by LHng yard waste &% flaken  Management

2 W ETigation ke R, [ e, £.) wncdl,
enermiphities. the Tecyce Yaid Teanes abaniption, and |

principle of “Water Eficienth™ by Wanbe™ principle. chosing the PoluLants, SUppOting the

Correrving water and reducing nuirient loop in your landscape. “Reduce Stormwater Runal ™

e by proitect

prin
quality.

"

Day 1 Part 3: Types of Mulch:

Organic Inorganic
Musdch frewm a Bwing scurce. Exampbes: Pine bark, pine st Mukh fom anonliving source. Example: gravel, ciushed rack,

rnenided) Eucatyptus and

(neadhes), Cypress nol reo
(not recommended).

Melaleuca Seashells, and iubber.

Floida-Friendly Landscaping Program does not recommend

inorganic mulches. Use inorg,

eh in wallowarys.

6

More Benefits of Mulching

Improved Soil Structure

Enhanced Acsthetios &
Sustainability

Ongaanic mulches
T b, e iChing 1

alfy breaic dovwn
sl with vital

CNpanic matiel. THe pocess rapich slevabes your lndhcape's sl

sigrificantly enhanoes appeal while defivering orucial
= Sod beatise and seEation

= Mcrobisl sctivity and beodiversity

Fubrient cyching and avalstany
Root development and ovesall
plant heaith

defines garcen spaces and
pattemys

EMectively preverts soll erosion
and Compact kon

iy by

- Promotes sl

reCyCling iocal of fanic matevia

Common Mulching Mistakes to
Avoid

& "Volcano” Mulching
Piling muich a

g,
il clar

5t tree Erunics creates moist conditions that promote
fract peate. and o
g e i

4 Excessive Depth

Mulbch kryess deeper than s, can biock. corygen and water from

e 00ts 1o PO Lpw

L]

ubber chipa can leach harmil toxins into the
ey 0N L reLan Mot a5 well 25
oo i mmated il Imngamic mulch i3 mat redommsnded.

Comparing Mulch Types: Sustainability & Benefits

Mulch Type Envirenmental Impact Langevity Bemefits

Pine Bark 5 e Sustinatie byproduct 13 FCARNE el o

AcicRlie 508 wNg
il kwing, plants.

I Sustanable plactalion-grown -2 years Repets imsects: atizactive
vesckih cokor
ard Warst e A ormgscat Exefient - choaes waste kaop -6 monkhs el rust et s; Bmpeves ol
st rapady
i Hubber/Synthetic Ml - recycles tiees bul 5 years Mok recommended due to
doesn’l decoampose tooins and high hest
I Cypress Pocr - gilten harvesbed from 1-3 yeads Mot recommended dise to
weetiands habitat destruction




Activity 1: Collaborative Discussion
Students will work In groups to evaluate each mulch type below for the following properties and then share out
with the class which mulch type they like the best and why.

Maotsture retention
Weed-blocking
& Decomposability

@

©

°

Visual appeal

®

Sustainability

Rubber muich

Pine necdle muleh Pine bark mulch

13

Activity 2: Mulching PSA (if want to use)

Students will create a1-2 minute video or an infographic using Camva aboul the impartance of including mulch in Florida Friendly Landscapes
and the types of miulch Lo Use. Take oné of bwio chiss periods Lo ceate it and thén present Lo the class. PSA Rubric LINK

Video PSA Option

Infographic Option

Students can create engaging video content to shase mulching
eenefits wilh Lhedr commammnity.

Students can design visually appealing infographics to comemunicate

15

rikching best practices.

Class Discussion and Wrap-up

Discussion ‘Wrap-up PSA Projects
After groups looked at the list of the Pose some reflect ion questions to the Harve students present ther PSA projects
beneficial properties of mulch and chose chass: e the class and score using the fubsic.

the one they lice best, have groups share
out with the class.

What e three key reasons we use
muich in landscaping?

Allgw students to give constructive
feedback on other student’s PSAs,

. Which FFL principles do you think
rkch also supports, and how

. Organic vs synthetic muleh: Which is 2
better chaioe and wiy?

17

Student Worksheet

Stuents wll answer questicns on their swn and diseuss in groups
and with the class.

Students will answer workshest questions LINK

Differentiation:

ELL Learners

Pl stucents with a partner ar use Googhe Translate to help with
language baniers. ELL students can also make their own PSAs ina
different language using Canwa, which could be great!

Thank You!

Thank you for joining us toleasn about the power of mulch in ceeabing sustainable

14

ESE and Gifted Learners

Pair stusdents with a buddy 1o ivelp them i necessary and scaffold
inforrmation as nesded. For gifted sudents, aisign them jobs as
group leader of wse them asa TA.

16

Larsticape. By g B P i

yeua'Te oot ributing 1o heall

Rememnber: proper mukthing s one of the most impactiul steps yow can take

borward sambairable laechacaping i Forida

oo et besnial pesousnces s suppert. visi fLitasufl edw or conbart your kocal

Esterribon cffice.

¥ Landicaging™
T e oy e and mone el comimunit e,
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High School: Mulch

Student Activity Sheets and Assighments

Included with this Activity

1.Mulch Questions Worksheet
2.Mulching PSA Rubric

Mulch Questions Worksheet page 1:

UF CPET FFL Principle 4- Mulch

MName: Date:

Part 1: Vocabulary & Key Concepts
Match the terms to their comect definitions. Write the letter next to éach number.

Terms:

A. Organic Mulch

B. Inorganic Mulch

C. Mulch Volcano

D. Florida-Friendly Landscaping

E. Soil Moisture

Definition Term

Landscaping approach that protects natural resources through a defined set of guiding principles

Material made from natural sources that dacomposes over tm

Non-bicdegradable ground cover such as rubber or stone

Excessive piling of mulch around a plant or tree base

The amount of water retained in the soil after watering or rain

Part 2: Mulch Comparison Activity
Work with your group to &@amine the mulch samples. Write your cbservations.

Mulch Type Maisture Retention Weed Suppression Breaks down over Sustainable Choice?
(High/Med/Low) (Good/FairfPoor) time? (Yes/No) (Yes/No/Depends)
Pine Bark
Shredded Leaves

Rubber Mulch



Mulch Questions Worksheet page 2:

Part 3: Short Answer
Answier in complete sentences.

1. List two benefits of using mulch in Florida-friendly landscaping.

2. Why is it important not to pile mulch against the base of a tree?

3. Which Florida-Friendly principles besides #4 (Mulch) are supported by mulching? Give two examples.
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UF CPET

Criteria

Content Accuracy

Connection to FFL
Principles

Visual Design &
Creativity

Call to Action
Public Purpose

Grammar &
Mechanics

Effort &
Completion

Mulching PSA Rubric:

High Schoel Mulching PSA/Infographic Rubric

Excellent
{4 pts)

Clearly explains mulch
and benefits with 3+
examples; uses proper
terminclogy and
aligns with FFL
principles_

Limks mulching to at
least 3 FFL principles
with explanations.

Visuzlly engzaging,
weell-organized, and
creative |ayout; strong
vizuzl appeal.

Strong message
EnCouraging
eco-friemdly mulch
choices; clear call to
action.

Mo spelling, grammar,
or formatting errors.

Exceeds expectations;
thorough and
thoughitful work
submitted on time.

FFL Principle 4- Mulch

Good
(3 pts)

Includes 2—3 mulch
benefits, mostly
accurats and clear

Conmects to 2 FFL
principles with some
explanation.

Visually clear with
SOMe creative
elements; sasy to
follow.

Includes a message
and attempt at 2 call
to action.

1-2 minor errors that
do not affect
understanding-

Complete and meet all
expectations.

LSatisfactory
(2 pts)

Includes atleast 1

method; may have
minor inacouracies.

Mentions 1 principle

with little explanation.

Basic wvisuals; some
organization issues.

Message is vagus or
lacks action st=p.

Seweral errors, but
meaning is masthy
clear.

Mostly complete;
SOMME 3ress
underdevelopad.

Meeds Improvement

(1pt)

Content is unclear,
minimal, or
inaccurate.

Mo clear connection to
FFL principles.

Lacks organization or
visual effort.

Mo clear message or
purposs.

Errors interfere with
clarity.

Incomplete or lacks
evident effort.
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Florida-Friendly Landscaping™ Program

Principle 4:
Mulch (2)

High School

Published on August 13", 2025
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High School: Mulch

About This Activity

Title: Mulch: The Unsung Hero of the _//”/

gl

Landscape
Subject, Grade, Level: /7 ////

High School Science
Abstract:

This high school lesson introduces students to the environmental importance of mulch
through a Claim-Evidence-Reasoning (CER) framework. Centered on Florida-Friendly
Landscaping Principle #4, students explore how mulch supports plant health and
ecosystem sustainability by conserving moisture, reducing weed growth, stabilizing soil
temperature, enhancing nutrient cycling, and preventing erosion. Through multimedia
engagement, guided reading from the FFL Handbook, hands-on experiments, and
collaborative discussions, students build a scientific argument for mulch's ecological
value. The lesson culminates in a written CER response and formative assessments,
fostering scientific reasoning and real-world environmental awareness aligned with state
science standards.

Learning objectives:

At the conclusion of this activity, participants will be able to:
e Formulate a scientific claim about the benefits of mulching.
¢ |dentify and evaluate evidence supporting the benefits of mulching.
e Construct a logical reasoning connecting evidence to the claim.
e Explain the environmental importance of mulching in a Florida-Friendly Landscape.
¢ Differentiate between various types of mulch and their appropriate uses.

Author: Dawn Parnell

Pensacola High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

IFAS Extension

UNIVERSITY of FLORIDA

Center for Precollegiate UF
Education and Training

UNIVERSITY of FLORIDA

Florida-Friendly
Landscaping oV * 9
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High School: Mulch

Learning standards:

SC.912.L.17.3

Describes how ecosystem components like soil and water management
influence plant health—aligned with moisture retention and nutrient cycling
facilitated by mulch.

S§C.912.L.17.10

Involves understanding biogeochemical cycles (water, carbon, nitrogen). The
decomposition of organic mulch and its role in nutrient cycling directly
supports this standard.

SC.912.L.17.11

Evaluates the ecological costs and benefits of resource use. Choosing
sustainably sourced mulch ties into renewable resource evaluation and
environmental consequences.

S§C.912.L.17.12

Discusses political, social, and environmental consequences of sustainable
land use. Proper mulching reduces fertilizer runoff, conserves water, and
supports sustainable landscaping practices.

SC.912.L.17.17

Assesses the effectiveness of innovative environmental practices.

SC.912.L.17.20

Predicts how individual practices impact environmental systems. Students
designing and applying mulch thoughtfully in landscapes helps them
understand their roles in sustainability and ecosystem health.
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High School: Mulch

Timeframe:

This activity is designed to take approximately 90 minutes of class
time.

List of Materials

e Whiteboard or projector

e Markers or pens

e Access to the internet/computers for video and research
(optional)

e Various mulch samples (pine bark, pine needles,
melaleuca, eucalyptus, leaves, wood chips — if available)

e Two small potted plants (e.g., marigolds, small herbs)

e Watering can

e Small bags of soll

e Rulers or measuring tape

e Handout: "Mulch CER Worksheet"

e Quiz handout

e Writing prompt handout

e QOptional: Spray bottles, thermometers (soil and air)

Differentiation Suggestions:

Support: Provide sentence starters for the CER
worksheet and writing prompt. Pair students
strategically for activities. Use visual aids heavily.
Challenge: Have students research the impact of
"mulch volcanoes" on tree health. Ask them to
design an experiment to test the effectiveness of
different mulch types on soil moisture retention
over time. Research specific invasive plants
(8C.912.L.17) that can be used as beneficial mulch
(e.g., Melaleuca).
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High School: Mulch

Procedure and General Instructions
(for instructor)

@ Introduction

1.Bellringer (5 minutes)

Question: "Look at the image on the board. What do you think is happening to the
soil around this plant? How might we protect it?

Instructions: Students should write down their initial thoughts in their notebooks.
We will revisit this at the end of class.

2. Introduction & Claim (15 minutes)

Engage with the "Mystery Material": "Today, we're going to talk about a simple
yet powerful practice in agriculture and landscaping that has huge benefits for our
plants and the environment. It's often overlooked, but it's like a superhero for your
soil. Before I tell you what it is, let's watch a short video that might give you some
clues."

Introductory Video: Show a short (2-3 minute) introductory video on mulching. A
good option might be a university extension video or a general gardening video
explaining what mulch is and its basic benefits. Mulching video

Unveiling the Claim: After the video, ask: "Based on what you saw, what do you
think is this 'superhero' material?" (Guide them to "mulch").

Claim for investigation: 'Applying an appropriate layer of mulch significantly
improves plant health and conserves environmental resources in a landscape.'

3. Evidence Collection (30 minutes)

Hands-On Activity: "Mulch Matters!" (see supplemental set up document)
Guided Reading/Discussion (using FFL Handbook snippet):
Refer to the "FFL Handbook for Home Landscapes" and have students read the
“mulch” section individually or in pairs
Lead a class discussion to extract additional evidence:

e "What does the handbook say about how mulch helps with water?"

e "What does it say about weeds?"

e "What are the other benefits?"

e "What are the 'Guidelines For Using Mulch' and why are they important?"
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High School: Mulch

Procedure and General Instructions
(for instructor) cont.

4. Reasoning Construction (20 minutes)

Introducing the CER Framework: Review or introduce the components of a CER
activity depending on student familiarity.
Claim (Already established): "Applying an appropriate layer of mulch
significantly improves plant health and conserves environmental resources in a
landscape."
Collaborative Reasoning: On the board, create a T-chart or a three-column table:
"Evidence" and "Reasoning."
e Ask groups to share one piece of evidence they collected and brainstorm the
reasoning- "Why did the mulch help the soil stay wetter?"
e Repeat this for several pieces of evidence
Emphasize the scientific principles involved:
e Water Conservation: Reduced evaporation, improved infiltration.
e Weed Control: Blocking sunlight, physical barrier.
e Temperature Moderation: Insulation.
e Soil Health: Decomposition adding organic matter, promoting beneficial soil
organisms.
e Erosion Prevention: Protecting soil from direct impact of rain and wind.

5. Elaboration (10 minutes)

Types of Mulch and Best Practices: Discuss different types of mulch (organic vs.
inorganic, pros and cons).
e "How does choosing the 'right' mulch connect to SC.912.L.17
(Interdependence)?" (e.g., using local, sustainable mulches like melaleuca
helps manage invasive species and supports the local ecosystem).



High School: Mulch

Teacher-Facing Materials

Included with this Lesson

e Activity set-up document

Activity set-up document:

UF CPET Principle 4- Mulch Matters! Activity Set-Up Guide

Dawn Pamell, Pensacola High School

Divide students into small groups (3-4 students per group). Provide each group with:

Setup:

Two small potted plants {or two small containers filled with soil).
One bag of soil (if using containers).

Various mulch samples {if available, otherwise describe them).
A watering can.

Rulers.

Optional: Thermometers.

Imstruct each group to prepare two identical setups:

Control Plant: A plant with bare soil.
Mulched Plant: An identical plant with a 2-3 inch layer of one of the provided
mulch samples (or a general "mulch” if samples aren't available). Ensure they
leave a small space around the stem.

Observation & Data Collection:

Water Retention: Have students water both plants with the exact same amount
of water (e.z., 100ml). Ask them to observe how quickly the water soaks in, if any
runs off, and to feel the soil moisture after 5-10 minutes. They should record
their observations.

Weed Suppression (Simulated): Ask students to imagine tiny "weed seeds” (e g,
small paper dots) scattered on both soil surfaces. Discuss which surface would
make it harder for these "seeds” to sprout and grow.

Temperature Regulation (Optional, if thermometers available): If possible, have
them measure the soil temperature of both pots at the start and then again after
15-20 minutes, especially if placed in a sunny spot. Compare the temperatures.
Erosion Control [Discussion): Discuss how a bare soil surface might react to
heavy rain compared to a mulched surface.

Group Discussion: Each group discusses their observations and identifies potential pieces of
evidence related to the claim.
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High School: Mulch

Student Activity Sheets and Assighnments

Included with this Activity
é/ e Mulch Student Handouts

Mulch Student Handouts:

UF CPET FF Principle 4- Mulch Matters! CER Worksheet

Mame:

Date:

Our Claim: Applying an appropriate layer of mulch significantly improves plant health and conserves
environmental resources in a landscape.

Instructions:

1. Dwring the "Mulch Matters!™ activity and class discussion, record your observations and key facts
under the "Evidence” column.

2. For each piece of evidence, explain how it supports our claim in the "Reasoning” column. Think
about the scientific principles at play.

Evidence (What did you observe or learn?) Reasoning (How does this evidence support
the claim? Why does it happen?)

89



Florida-Friendly Landscaping™ Program

Principle 5:
Attract Wildlife

High School

Published on August 7', 2025
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High School: Attract Wildlife

About This Activity
Title: Attracting Wildlife: Landscape //

Architects /M
Subject, Grade, Level: // //
High School Biology or Environmental Science /

Abstract:

This high school-level lesson plan engages students in ecological design through the lens of Florida-
Friendly Landscapingt (FFL) Principle 5: Attracting Wildlife. Over 2-3 hours, students explore the
complex relationships between Florida-Friendly plants, wildlife, and sustainable landscaping
practices, learning how thoughtful design can support local ecosystems —even in urban and
developed areas. Through hands-on activities, students identify Florida-Friendly and Non-Florida-
Friendly plant species, research the habitat needs of Florida’s wildlife, and use the FFL Plant Guide
app to select appropriate plants for a site-specific landscaping plan. They create detailed designs that
incorporate Florida-Friendly plants to attract beneficial wildlife and culminate their learning by
producing persuasive outreach materials (e.g., posters, videos, or infographics) aimed at educating
their community on the ecological importance of Florida-Friendly Landscapingt. The lesson aligns
with biology and environmental science standards and encourages students to connect science
learning with real-world action, advocacy, and community impact.

Learning objectives:

At the conclusion of this activity, participants will be able to:

« Learn how to design a natural area in a way that attracts and provides a habitat for
Florida fauna and why it is important to mindfully design landscaping to support wildlife
and being able to succinctly and effectively inform community members of the
importance of developing Florida-Friendly Landscapingmw.

Author: Alex Horvath and Morgan Nielsen
UF Center for Precollegiate Education and Training

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly
Landscaping™ Program.

UF

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ “
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High School: Attract Wildlife

Learning standards:

SC.912.L.17.6

Compare and contrast the relationships among organisms, including
predation, parasitism, competition, commensalism, and mutualism

SC.912.L.17.8

Recognize the consequences of the losses of biodiversity due to catastrophic
events, climate changes, human activity, and the introduction of invasive,
non-native species

SC.912.L.17.20

Predict the impact of individuals on environmental systems and examine how
human lifestyles affect sustainability

SC.912.N.1.1

Define a problem based on a specific scientific body of knowledge; pose
investigable questions; conduct systematic observations; consult reference
materials; plan investigations; use tools to gather, analyze, interpret, and
communicate data; generate and justify explanations; and evaluate
explanations of others
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High School: Attract Wildlife

Timeframe:

This activity is designed to take approximately 2 to 3 hours of class
time.

List of Materials

e FFL Handbook. Available for free online through UF «p
IFAS

e List of native/Florida-Friendly plants- specific to the
certain area and in any of the listed formats
depending on classroom needs.

e FFL Plants Mobile App (if technology is available)

e Poster board

e Coloring and art supplies or laptops/iPads capable of
preparing digital images

e Art/digital media tools

e Power Point

Activity Set-Up:

“1 asene o Prepare lecture material that is grade/class-level

appropriate and focuses on the specific location for FFL
“attracting wildlife” principle.

e Choose and prepare cards/slideshow of landscaping plants
common to the area, with a good mix of native/Florida-
Friendly plants represented.

e Choose and prepare cards/slideshow of Florida wildlife
that may rely on landscaping plants for survival.

o Download FFL Plant Guide app to any necessary devices (if
applicable)

e Collect and prepare supplies for any poster making or
presentations.

« Optional Extension: Partner with a local group (e.g.,
extension office, garden club, municipal sustainability
team) to display the best student posters in a public space.
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High School: Attract Wildlife

Procedure and General Instructions
(for instructor)

@ Introduction

1.Introductory Lesson based on FFL Principle 5 (20min)

e Review the role of plants in an ecosystem, trophic levels and biotic and abiotic factors. Give a
brief overview of the concept of urban ecology and the importance of meaningful design even in
man-made landscaping ecosystems

2. Students identify common landscaping plants (20min)

e Have students work together to identify (from a series of pictures) which common landscaping
plants are Florida-Friendly or Non-Florida-Friendly. This could be done as either a “card game”
type activity where each group receives a deck of cards with each of the plants or as a gamified
PowerPoint or online quiz game where teams can earn points or a prize for correct answers.

3. Matching Plants to Animals (20min)

e Have students consider what types of plants that may attract local species. Depending on
grade level, provide a list of native animal species that may rely on local plant growth. Remind
students of “right plant right place”. Depending on technology availability, introduce the FFL
plants mobile app and show students how many native/Florida-Friendly are available to them
and how the app will assist them with their project.

4. Design Your Landscape (1 hour)

e Show students examples of a gardening/landscaping plan and challenge them to design a
landscaping area of their own from scratch. Students will need to prepare full renderings of
their plan (either sketched and colored or a digital mock-up with image) and include at least
four specific, Florida-Friendly species with descriptions of the wildlife that they attract and
what makes those species an appropriate choice for that location.

5. Create Informative Material for Your Landscape (30min)

e Students will design a persuasive poster, infographic, brochure or short video that uses scientific
explanations to explain the importance of mindful landscaping to attract native wildlife. This item
should be designed for the community to see and should propose specific suggestions for that
particular community

6. Gallery Walk or Presentations

e Students will display and present their landscaping plans and outreach items and provide
feedback. If possible, consider inviting a local environment group or staff for real-world

feedback.
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High School: Attract Wildlife

Student Activity Sheets and Assighments

Included with this Activity

74l ¢ Power Point

»

Included Slides:

Lesson Overview

In this lesson you will:

FFL Module 5: Attracting Wildlife

» Explore the role of plants in ecosystems

Attracti ng Wildlife - Review trophic levels and biotic/abiotic factors
= Explore the principles of urban ecology and thoughtful
landscaping
Becoml R?CIF‘a'Pedcstga pe * |dentify native and non-native plants

* Design your own wildlife-friendly garden

* Create community outreach activities

, _

The Role of Plants in an Ecosystem

BIOTIC ABIOTIC
Endrgy ryramid - ®
g Sy Urban Ecology & Mindful Design
'} —r Q“h-" o urtary cormeraes ]

) {}:ﬂ, -

Funges  Bactera P

* Photosynihesis

e 2 ¥
+ Hahitat and Shelter v-mm’ .E ‘b
+ Generate oxygen ‘

Provide vital habitats for local Improwve air and water

Urban ecology studies how humans and wildlife interact in cities and developed areas. Even
in man-made lBndscapes, '.3'50U3h'.'f|.'| design can create vibrant ecosystems thar

Enhance biodiversity and
wildlife il

quality resilience
+ Protect water quality and prevent erosion s ,t\ A ;‘_ gr
s Agsthetics! _.\b" _X

gy
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Why Mative Plants Matter:

© Support local wildlife
?CCICS

© Heguire less water &
MAAINTENANoE

@ Preserve local ecosystem
balance

Leather fem
ACroatchum
arpeifiaium

Mon-MNative Impact:
A May become invasive

species
A Herupt local foad

webs

A& Often require more

FEEQUFCES

Plant Selection: Attracting Local Wildlife

Tying in "Right Plant, Right Place" Principle

Think about which plants atract different wildlife species in your

Iocal area
For Butterflies & Pollinaters
w Mative millwreed for monarchs

Flowering plants like salvia and
coneflower

W For Birds

W Berry-producing shrubs like beautyberry

#& Trees for nesting and sheker

@ For Amphiblans & Repriles
= Moisture-loving plants for pond edges

& Ground cover for sheler and hunting

For Small Mammals

Mative nut and seed producers

¥ Dense shrubs for cover and protection

Consider which name Species are Most appropriare for your specific climare

and soil conditions

__

7

Uze i FFL Plants mobile Spp 1o

€, Discover native plants for your
region

O Get planting tips and care
instructions

& Explore which plants amract which
waildlife

#1 Flan your landscape project
easily

N

Introducing the FFL Plants Mobile

Browser Link:

hittps /il ifas ufl adu/appsiplants
[h [@ =~ o]

o= o A S .

Chogse plants that thrive in your kocal condition: i plant, right place helps ensure:

@ Healthy growth with minimal intervention LiGver maintenance requirements

& Less water and ferdlizer needed Maxirdim benefit for local wildlife

# Fewer pest problems and diseases Better Wng-term plant survival

Consiger these TActors when Choosing plants:

Light: Full sun, partial shade. or full Water: Droughs-tolerant or Soil: Fandy. clay. or loamy
wade P TUneoving preferences

i}

Designing Your Own
Wildlife-Friendly Landscape

Project Challenge: Create a landscape plan that supports local wildlife while applying the
principles wa've arned. Your design will demonstrate how thoughtful plant choices can
create fy NETIONING &L05YSTRME,

Project Design Considerations

Requirements * Thinik abous usage and sesthecics of the ares
»Create a full rendering of your landscaps
[Foriched or dipsal]

* Think MS3ut SeEEsnal CRERGES Bnd plan

Ikt B AT FOUT IDRSINE At BLIAT ST

aTracTs

* Dascrie which wildiife sach plant

+ Explain why e plANCS ane apsopriate for yeur
loadion

* Consiger diTerent wikdife neecs (food, sheler, rasting)



= J Include and

-4 label at LEAST
four native
species in
appropriate
places

?@ooooeo

"

)
4

Community Outreach Project

Craft a persuasive piece to explain the importance of mindful landscaping
practices for attracting native wildlife.

Choose your format: Your project should include:

» Poster or Infographic + Scientific explanation of wildlife

* Brochure or Pamphlet benefits

« Short Video (1-2 + Community-specific
minutes) suggestions
= Specific plant recommendations

Project Focus:
Design your outreach material to be persuasive, visually appealing, and informative for your local community.
Think about what would motivate residents to adopt Florida-Friendly Landscaping practices!

‘
W

-
[

Wl

|

Gallery Walk & Presentations

Present your landscape plan and outreach plece o your class and, if possibie, local
environmental experts.

g Display your wildlife-friendly landscape designs @ Receive expert feedback from

in the classroom environmental professionals

& Take twrns presenting your design @ Discuss how 1o implement these designs
choices and wildlife benefits in your community

®y FProvide constructive feedback to your peers’ & Celebrate your learning and contributions
designs o local ecology

R ] ! £

Landscape Presentation Community Recognition
Design Dutreach

= g
w ‘
L)
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Florida-Friendly Landscaping™ Program

Principle 6:
Manage Yard Pests

Responsibly (1)

High School

Published on August 14" 2025
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High School: Manage Yard Pests

About This Activity ///

Title: OUTBREAK! Pest Management Principle /7///

Subject, Grade, Level:
High School Science

Abstract:

In this interactive high school lesson, students respond to a simulated vector-
borne disease outbreak tied to human environmental impacts. Through a mix
of lecture, discussion, and group collaboration, they explore how activities
such as pollution, poor landscaping, and runoff contribute to the spread of
pests like mosquitoes and the public health risks they pose. Using Florida-
Friendly Landscapingt Principle #6 (Manage Yard Pests) and real-world
research, students design and present actionable pest management plans
tailored to their local communities. The lesson emphasizes environmental
stewardship, sustainable pest control, and the connection between landscape
decisions and disease prevention, with assessment based on participation and
the effectiveness of student-developed solutions.

Learning objectives:

At the conclusion of this activity, participants will know:
« How anthropogenic development impacts abundance and dispersal of
disease vectors
« How proper pest management can reduce the spread of diseases through
vectors in human populations and protect public health

Authors: Alex Horvath and Morgan Nielsen
CPET, University of Florida

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ ‘
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High School: Manage Yard Pests

Learning standards:

SC.912.L.17.1

Discuss the characteristics of populations, such as number of individuals, age
structure, density, and pattern of distribution.

SC.912.L.17.4

Describe changes in ecosystems resulting from seasonal variations, climate
change and succession.

HE.912.CEH.2.4

Evaluate how environment and community health are interrelated.

HE.912.CEH.3.3

Formulate alternatives to community health-related issues or problems.
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High School: Manage Yard Pests

Timeframe:
This activity is designed to take about 2 hours of class time.

«p
List of Materials

e PowerPoint

e FFL principle #6 slides (Available online for free)

e At lease 1 computer per group or writing
supplies.

Activity Set-Up (start before day of activity):

Talk about following articles with class:

e https://www.cdc.gov/climate-health/php/effects/vectors.html

e Krol, L., Gorsich, E.E., Hunting, E.R. et al. Eutrophication governs
predator-prey interactions and temperature effects in Aedes aegypti
populations. Parasites Vectors 12,179 (2019).
https://doi.org/10.1186/s13071-019-3431-x

Institute of Medicine (US) Forum on Microbial Threats. Vector-Borne

Diseases: Understanding the Environmental, Human Health, and
Ecological Connections: Workshop Summary. Washington (DC):
National Academies Press (US); 2008. 1, Vector-Borne Disease
Emergence and Resurgence. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK52945/

Life cycle of mosquitoes

How runoff occurs and what it is

Eutrophication of Fresh and Saltwater Ecosystems

Then teach about Pest management with the help of FFL resources
and principles, and discuss some ways to manage pest populations

and distribution.
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High School: Manage Yard Pests

Procedure and General Instructions
(for instructor)

Introduction

1.(30 minutes)

e |ecture on disease vectors, public health, and
anthropogenic impact

2. (20 minutes)

e Connecting back to FFL principles for Pest
management and talking a little more specifically
about what that means for Florida communities.

3. (15 minutes)

e Break class into groups of ~4 and introduce the
“Outbreak” Scenario/ rules

4. (45 minutes)

e Students will work together to come up with their
plans (could also be an at-home activity), and then
they will present their pest management plan to the
class

5. (15 minutes)

e Students will ask presenters questions
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High School: Manage Yard Pests

Teacher-Facing Materials

Included with this Activity

e Qutbreak PowerPoint

Included Slides:

Not all
viruses
start

with people

This slide deck can be quickly modiied
to be used in the cassroom but edit as
you see needed to il your class or
intended use.

1
Disease Vectors
(West Nile Virus Example)
3

Viruses

Disease vectors and Public health

Mosquito-Carried Diseases
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How do we impact disease vectors?

+ Climate Change: As global lamperatures increase, areas with higher tamparature
increases and precipitation are becoming better ecosystems for insect populations.
+ Urban sprawl: As populations increase and cifies and suburbs expand, it increases the
proportion of paople that are more likaly 1o come into contact with insacts.
+ Suburban areas also aften pricritize visual appeal iough “waber features” 1o increase the value of
the property. These waler features and those pecple place around their own properties are perfect
breeding grounds for many insects thal use water as part of their lifecycle

Taa Dargen Weid Ko e
, L ]
!
- b | '
e
- - _ ; :

Used this as a good source of information. Can be used more
for better examples and detailed information.
ifas.ufled b

Source for Florida disease map
https://epi.ufl.edu/2024/05/01/floridas-| itoes-can-make-you-
sick-heres-how-to-protect-yourself/

Overview of Qutbreak Activity

* Organize students into groups thal make the most sense for your class. | recommend 3-4 students per
Group.

* Students will have access fo paper, pensipencils, and or compuiers 1o wiile down their management
strategies. These ideas should be bulleled for easier reference later on

* Students may and ars encowraged fo use internet for help managing this outbreak, but should not use Al

50 ihey think more entically about how they could manage pests,

At the end each group will list out their management stralegies. They should also justifyiwalk through their

PEAS0NING.

* The instrucior will take one or two of their bulleled ideas and put them on a board or write: them down. At
the end the instructor vill go through and ehoose the ~10 bulleted points thal are not loo overlapping and
follow a reasonable management plan,

* Instructor will finally walk through some real management stralegies acress Florida. Also, lalk about pros
and cons of @ach plan within these stralegies.

Talk about FFL Principle 6

= Talk about how even though disease vectors are a threat. These vectors still serve an
important ecological role and are not really “bad bugs”™. Discuss management strategies for
how to curb outbreaks and not damage insect populations.

= This can be done either before the activity but was placed after to show how some of their
management strategies may actually impact other wildife. Also shows how good
management strategies can still benefit local ecosystems, while protecting public health.

Discuss the 2 papers linked in the GatorPlan
(Can read and or discuss Key points/summary)

+ Krol, L., Gorsich, E.E., Hunting, E.R. ef al. Eutrophication governs predator-prey
interactions and temperature effects in Aedes segypli populations. Parasiles Vectors 12,
179 (2019). hitps {/doi.orgM0 1186/513071-019-3431-x

* Institute of Medicine (US) Forum on Microbial Threats. Vector-Bome Diseases:
Understanding the Environmental, Human Health, and Ecological Connections: Werkshop
Summary. Washington (DC): National Academies Press (US), 2008. 1, Vector-Borne
Disease Emergence and Resurgence, Available from:
https- v nchi nim nib govibooks/NBKS 29451

Read Scenario out

+ What startad as a few weird, isolated cases across 2-3 years in the Miami-Dade (Lse your local
communiy) county area. Suddenly became a small epidemic within a month. Cwver 3000 Patients
went to haspitals within a couple of weeks with a high-grade fever of 101F, small raised bumps all
over their 2kin, red eyes, and swollen lymph nodes. The pustules were of major concem due to the
probability of secondary infections. Some medications seem to reduce fever and headache, but the
pustules won't reduce with medications, Local officials are obviously concerned about this spreading
digease and due o the risk 1o public health. Local officials have reached out to local high schools,
universities, and government aid to help resohve the crisis. Your team's goal is to take your
knowledge of your local community, pest management, anthropogenic impacts, and all other
connecting ideas to come up with an immediately actionable pian to start curbing cases. Good
Luckill

Disease vector management resources/examples

« Talks about mosquitoes and how to limit exposure
» hlips-iedis ifasufl edwipublicationIN 1045
+ Disease Surveillance strategy

= hitos e

+ Dengue/Chikungunya Vecter Management Plan in Urban Environments
= hitps-thwww floridahealth gov/diseases-and-conditipngimosquito-bome-diseases! documenisiquide
pook-dengue-chikungunya-vector-management-plan.pal
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Florida-Friendly Landscaping™ Program

Principle 6:

Manage Yard Pests
Responsibly (2)

High School

Published on August 14" 2025
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About This Activity /7 ////

Title: OUTBREAK! Pest Management Principle

Subject, Grade, Level:
High School Science

Abstract:

This high school lesson, based on Florida-Friendly Landscapingt Principle #6: Manage
Yard Pests Responsibly, introduces students to Integrated Pest Management (IPM) as a
sustainable alternative to broad-spectrum insecticides. Through hands-on activities,
students learn to identify common Florida pests and beneficial insects, explore natural
pest control strategies, and apply IPM methods using real plant samples. Students
analyze how overuse of chemical insecticides affects biodiversity, ecosystem health,
and long-term sustainability. The lesson includes a potential PSA (public service
announcement) project, where students advocate for responsible pest management. By
connecting to additional FFL principles such as Right Plant, Right Place and Attract
Wildlife, students gain a holistic understanding of sustainable landscaping and are
encouraged to take action in their communities to promote environmentally responsible
gardening practices.

Learning objectives:

At the conclusion of this activity, participants will be able to:
o Explain the principles of Integrated Pest Management (IPM) and natural
pest control methods.

Authors: Vicki Craig

West Port High School
Edited by Morgan Nielsen, CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly
Landscaping™ Program.

UF

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ “
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High School: Manage Yard Pests

Learning standards:

SC.912.L.17.8

Recognize the consequences of the losses of biodiversity due to catastrophic
events, climate changes, human activity, and the introduction of invasive, non-
native species.

S§C.912.L.17.17

Assess the effectiveness of innovative methods of protecting the environment.

SC.912.L.17.18

Describe how human population size and resource use relate to environmental
quality.

SC.912.L.17.20

Predict the impact of individuals on environmental systems and examine how
human lifestyles affect sustainability.

107



High School: Manage Yard Pests

Timeframe:

This activity is designed to take about 1- 2 days of class.

List of Materials

e Presentation Slides

e Computers and internet

e« Worksheet: Natural Pest Management
« PSA Rubric

e Presentation Slides

Important Note:

Differentiation:

e ELL learners: teachers can pair them
with a partner or use Google Translate
to help with language. ELL students
can also make theirown PSA in a
different language using Canva.

o ESE or lower learners: Pair students
with a buddy to help them if

necessary.
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High School: Manage Yard Pests

Procedure and General Instructions
(for instructor)

@ Introduction

1.Introduction (10 min)

e Review the 9 FFL principles, emphasizing #6: Manage Yard Pests
Responsibly (ffl.ifas.ufl.edu, ffl.ifas.ufl.edu).

e Introduce pestinsect species and beneficial insect species with photos and
issues they cause in Florida.

e Discuss why reliance on broad-spectrum insecticides is harmful (resistance,
killing beneficials, environmental contamination).

2. Exploring Natural Pest Management (15 min)

 Present IPM steps: monitor/scout, identify, use cultural,
mechanical/biological methods, and chemical only as last resort
(ffl.ifas.ufl.edu)

e Explain techniques: planting pest-resistant varieties, hand removal,
promoting natural/beneficial insects (ladybugs, lacewings, birds),
horticultural soaps/oils, spot treatment only.

3. Activity: IPM in Practice (25 min)

e Materials: plant specimens (with or without pest damage), hand lenses,
simple insect ID guides, various low toxicity management options.

e Steps:

1.Scout plants: identify signs (e.g., aphids, caterpillars).

2.Choose treatment: options—manual removal, prune off infested parts,
encourage predators.

o Record: write the method chosen and justify it based on IPM hierarchy
3.Reflect: which FFL principles are supported?
Possible Activity 2: PSA on Pest Management

e Materials: Use Canva or some other app to create a 1-2 minute video or
infographic on FFL Pest Management.

e Students can work in groups or individually

e Use the Rubric to score
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High School: Manage Yard Pests

Procedure and General Instructions
(for instructor) cont.

4. Discussion & Comparison (15 min)

e Groups share strategies, actions taken, and rationale.
e Connect strategies to at least three other FFL principles:
o #1 Right Plant, Right Place: choose pest-resistant/suitable plants.
o #5 Attract Wildlife: provide habitat for beneficial predators.
o #7 Recycle Yard Waste: use pruned material correctly to prevent
pests/disease.
o #2 Water Efficiently: avoid overwatering that stresses plants
e Compare cost/environment impact: low-toxicity options vs insecticide
(safer for family and environment).

5. Wrap-Up & Questions (10 min)

e Pose key questions (see worksheet).
e Reinforce how natural pest management supports sustainability and
biodiversity.
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High School: Manage Yard Pests

Teacher-Facing Materials

Included with this Activity

e Pest Management Worksheet
answer key:

Pest Management Worksheet
answer key:

Answer Key

Part A

1. b)
2 )

3. b}, c), d)

Part B

4. Pest-resistant plants reduce vulnerability — fewer pesis establish and chemical freatment may not be
Necessary.

2. Beneficial insects (e.qg.. ladybugs, birds) prey on pesis, reducing infestation without chemicals.

6. Broad insecticides can Kill non-target organisms, harm beneficialz, cause pesi resistance, and pollute
environments

Part C
7. Step 1: Scout and inspect damage. Step 2: Gently hose off aphids or hand-remove.

&. Principle #1 Right Piant. choosing resilient shrubs. Franciple £5 Affract Wildlife: encouraging predators with
flowering plants or sheller. Frinciple #2 Waler Efficiently. avoiding overwatering that weakens plants.
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High School: Manage Yard Pests

Student Activity Sheets and Assighments

Included with this Activity

1.PowerPoint
2.Pest Management Worksheet
3.Pest Management Rubric

Included Slides:

Victoria (vickd] Crasg
Wasr Pt HE, Oesls, FL

Integrated Pest Management
(IPM): Protecting Florida
Landscapes
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Harmful Insects in Florida

4
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Aphids Mealybug Whitefly
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Principles of Integrated Pest Management

Beneficial Insects in Florida
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Why IPM Matters in Florida
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Natural Pest Control: Biological Methods
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Natural Pest Control: Organic and Safe Products
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Benefits of Natural Control & IPM in Florida

Water Protection Pollinator Presarvation
Feduces chemical runaff into Protects bees, butterfies, and
Flarida’s extensive network of cther pollinatars essential for
springs, lakes, rivers, and the flowering plants and food
wulnerable Everglades production. Fledida is home to

ecosystem. Helps maintain water  ower 300 native bee species and

quality fod Fumans and wikiife. 180 Butledfly species.

n

Health Benefits Ecosystem Balance
Minimizes exposure to patentially  Mairtains natural predator-prey
harmul chemicals for people, relatiorships that keep pest
pets, and wildiife. Creates safer populations in check long-term.
ouldoor spaces for childnen and Croates mone resiient, seif-
sensitive individuals. reguiating landscapes.

Advocating for Natural Pest Control

Differentiation:

Take Action Today

S1art implame nting M printiples in your own landscape
+ Chooss native Florida plants that naturally resist pests

Craase habitat for Deneficisl MEects with iverss plantings
Sharg susCossTul Natural conrol Mathods with neghbors

Community Impact

By adopting naturai pest controd methods, you help protect Fiorida®s
wnique ecosystems, support bicdiversity, and preserve beneficial
Insect populations for future generations. Visit il Has ufl edu for
mang Florida-specific IPM resouwces.

ELL learmners

Pair studerts with a pastnar of uso Google Transkat to halp with
language barriers. ELL studonds can also maks thair own PSAS in a
different language wsing Carva, which could be great.

13

Thank You!

ESE and Gifted learners:

Pair students with a buddy to help them if necessary. Scaffold
infarmation as needed. For gifted Shudents, assign them jobs as
group leader or use them as a TA_

By adopting these sustainable Integrated Pest Management (IPM) and natural pest control methods for Flarida
landscapes, we can collectively protect our unique ecosystems, support biodiversity, and preserve the beauty and

health of Florida for future generatiens.

14 For moee information, please vish #Lifas 1l edu
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Pest Management Worksheet page 1:

FFL Principle 6- Managing Yard Pests
Natural Pest Management Worksheet (High School)

Mame: Date:

Multiple Choice

1. What does IPM stand for:
a) Insecticide Pest Mechanizm

b) Integrated Pest Management
c) Immediate Pest Mifigation
d) Inorganic Pest Method

2. What is the first step in IPM?
a) pray inseciicide

b) Plant resistant varieties
¢} Scoutfmonifor plants

d) Releaze biclogical agents

3. Which is a natural pest control method? (choose all that apply):
a) Broad-spectrum insecticide

b) Hand-picking pests
c) Using sticky traps
d) Using horticultural soap

Short Response

4. Explain why planiing pest-resistant plants helps manage pestz naturally.

3. Describe one benefit of atiracting beneficial inzects into a landscape.
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Pest Management Worksheet page 2:

6. Give one reason why broad-spectrum inseclicides should be used only as a last resori.

Case Scenarios
Scenario: Wour omamental shrub has aphids on itz underside leaves.

7. List two natural treatment steps youw would fake (in order).

&. Explain which other FFL principles these steps support (name and describe).
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Pest Management Rubric:

FFL Principle 6- Managing Yard Pests
Natural Pest Management PSA Rubric (High School)

Criteria Excellent (4 pts) Good (3 pts) Satisfactory (2 Needs
pts) Improvement (1
pt)
Content Accuracy | Clearly explains Includes 2-3 pest Includes at least 1 Content is unclear,
natural pest control | control methods, method; may have | minimal, or
with 3+ examples; | mosily accurate minor inaccuracies. | inaccurate.

Uses proper
terminology and
aligns with FFL
principles.

and clear.

Connection to FFL
Principles

Links natural pest
control to at least 3
FFL principles
with explanations.

Connects to 2 FFL
principles with
some explanation.

Mentions 1
principle with little
explanation.

Mo clear connection
to FFL principles.

Visual Design &

Visually engaging,

Visually clear with

Basic visuals; some

Lacks organization

Creativity well-organized, and | some creative organization issues. | or visual effort.
creative layout; elements; easy to
strong visual follow.
appeal.

Call to Action / Sirong message Includes a Message is vague | No clear message

Public Purpose

encouraging
eco-friendly pest
control choices;
clear call to action.

message and
attempt at a call to
action.

or lacks action
steps.

OF puUrpose.

Grammar & No spelling, 1-2 minor errors Several errors, but | Errors interfere with
Mechanics grammar, or that do not affect meaning is mostly | clarity.
formatting errors. understanding. clear.
Effort & Exceeds Complete and Mostly complete; Incomplete or lacks
Completion expectations; meets all some areas evident effort.
thorough and expectations. underdeveloped.

thoughtful work
submitted on time.
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Florida-Friendly Landscaping™ Program

Principle 6:

Manage Yard Pests
Responsibly (3)

High School

Published on July 31", 2025
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High School: Pest Detectives

-

g
Title: Pest Detectives —

Subject, Grade, Level: /7 ////

High School Environmental Science

About This Activity /

Abstract:

This activity introduces high school students to Integrated Pest Management as a
scientific, environmentally responsible approach to managing landscape pests. Aligned
with Florida science standards, the lesson engages students in diagnosing plant
damage, identifying common Florida pests, and developing treatment plans based on
the least toxic, most effective methods. Through video, discussion, hands-on
investigation, and group collaboration, students learn to evaluate the reliability of
information sources, apply critical thinking, and understand IPM’s role in protecting
biodiversity and water quality.

Learning objectives:

At the conclusion of this activity, participants will be able to:
1.ldentify common Florida landscape pests and diagnose plant damage using
observation and research.
2.Explain the principles of Integrated Pest Management and distinguish between
chemical and non-chemical control strategies.
3.Develop and justify a pest treatment plan using the least toxic, most
environmentally responsible method available.

Author: Dawn Parnell

Pensacola High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly
Landscaping™ Program.

UF

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssosaau ¥
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High School: Pest Detectives

Learning standards:

SC.912.N.1.1

Define a problem in a scientific field; pose investigable questions; conduct
systematic observations; consult reference materials; plan and carry out
investigations; gather, analyze, and interpret data; generate and justify
explanations; communicate findings; and evaluate others’ explanations

SC.912.N.1.4

Identify sources of information and assess their reliability according to the strict
standards of scientific investigation

SC.912.L.17.4

Describe changes in ecosystems resulting from seasonal variations, climate
change, and ecological succession

SC.912.L.17.8

Recognize the consequences of losses of biodiversity due to catastrophic events,
climate change, human activity, and introduction of invasive, non-native species
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High School: Pest Detectives

Timeframe:

This activity is designed to take approximately 90 minutes
of class time.

List of Materials

e Whiteboard or projector

e Markers or pens

e Access to computers/internet for video and research

e Handout: IPM Strategy Worksheet

e Handout: Common Florida Landscape Pests & Diseases

e Various plant samples (some healthy, some with visible
pest damage like aphids, leaf miners, fungal spots -
collect locally or use images/simulated samples)

e Magnifying glasses (optional, for closer inspection)

e Gloves (optional, for handling samples)

e Quiz handout

e Writing prompt handout (Optional)

e Small spray bottles with water for simulating
“treatment”

Important Note:

Details on activity set up are
included in the supplemental
materials, as well as the
activity worksheet and a ten-
question multiple choice quiz.
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High School: Pest Detectives

Procedure and General Instructions
(for instructor)

e Bellringer (5 minutes): Show an example of a damaged plant. “What is your
first instinct of what happened? How would you try to fix it?” Encourage
them to think about both immediate actions and long-term solutions.

e Engagement & Introduction (15 minutes):

o Share Bellringer Responses: Ask a few students to share their
reactions. Guide the discussion towards common “quick fixes” (like
spraying chemicals) and the potential downsides.

o Introduce the Challenge: “Today, we’re going to explore a more
environmentally responsible way to deal with those pesky plant
problems called Integrated Pest Management.”

o Introductory Video: Show a short (3-5 minute) introductory video on
Integrated Pest Management (IPM). Focus on videos that explain the
concept, its benefits, and the tiered approach.

o Unpack the Video: After the video, ask: "What were some key ideas or
strategies mentioned in the video? How is this different from just
spraying a pesticide?"

e Exploration & Explanation (30 minutes):

o Defining IPM & Its Pillars: Introduce IPM formally, referring to FFL
Handbook, page 44, discussing the three main pillars and connecting to
other FFL principles

o Detecting Pest Problems (Monitoring & Identification): "You can't
solve a problem if you don't know what it is." Refer to FFL handbook page
46

= Importance of regular monitoring and correct identification of pests-
mention county extension offices as resources for identification

o Treating Pest Problems (Action & Least Toxic First): "Chemicals are a
last resort, not a first line of defense." Review non-chemical methods,
less toxic pesticides and chemical pesticides as a last resort- consider
targeting specific organisms and water quality
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High School: Pest Detectives

Procedure and General Instructions
(Continued)

¢ Hands-On Activity: "Pest Detective" (20 minutes)- details on
supplemental document.
o Group Share: Bring the class together. Have each group share their
findings for one plant sample, explaining their diagnosis and proposed
IPM strategies. Facilitate discussion and provide feedback.

e Elaboration (10 minutes)
o Connecting IPM to Environmental Science Standards:
= SC.912.L.17 (Interdependence):

e "How does IPM protect biodiversity in our landscapes?”
(Protecting beneficial insects, reducing harm to non-target
organisms like birds and pollinators).

e "How does reducing pesticide use impact water quality and
habitat destruction?" (Preventing runoff of harmful chemicals
into waterways, protecting aquatic life).

e "Why is it important to tolerate some 'bad guys' in an
ecosystem?" (Maintaining food sources for beneficials,
understanding natural population dynamics).

= SC.912.N.1 (Practice of Science):

e "How does IPM exemplify scientific inquiry?" (Observation,
identification, hypothesis testing through different treatment
methods, data collection on effectiveness).

e "Why is reliable information (like from the Extension office)
crucial in pest management?" (Avoiding misdiagnosis, ensuring
effective and safe solutions).

e "How does IPM encourage critical thinking and problem-solving
over a 'one-size-fits-all' approach?"
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High School: Pest Detectives

Teacher-Facing Materials

Included with this Activity

e Activity Details and Set Up
e Student Quiz Answer Key

Activity Details and Set Up

UF CPET FFL Principle 6- Managing Yard Pests
Pest Detectives Activity Details

Setup:
Divide students into small groups (3-4 students). Provide each group with:
o 1-2 plant samples (or high-quality images) showing different types of pest damage
(e.g., aphids, leaf spots, chewed leaves, webbing).
Magnifying glasses.
Handout: "Common Florida Landscape Pests & Diseases”™ (simplified guide).
Their "IPM Strategy Worksheet."

Investigation:
¢ [Instruct groups to examine each plant sample carefully.
& Using the guide provided, they should try to:
o Identify the potential pest or disease.
o Describe the type of damage observed.
o Brainstorm possible "Avoiding” strategies that could have prevented this
problem.
o Propose "Detecting” methods for early identification.
Suggest "Treating” strategies, starting with the least toxic options.
o Encourage discussion within groups, simulating a real-world problem-

o

solving scenario.
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High School: Pest Detectives

Student Quiz (Answer Key)

Answer Key and Justifications

1. C.To reduce pest populations to an acceptable level while minimizing risks to people and the
environment.
o Justification: IPM is about sustainable control, not eradication, and prioritizes environmental
and human safety.
2. C. Choosing plants that are well-suited to the local climate and soil conditions.
o Justification: Healthy, well-adapted plants are naturally more resistant to pests and diseases,
making "Right Plant, Right Place" a key preventative strategy.
3. B. It ensures that the correct, most effective, and least harmful treatment is applied.
o Justification: Different pests and diseases require different approaches; accurate identification
prevents ineffective or harmful treatments.
4. C. Harm to non-target organisms, including beneficial insects and pollinators.
o Justification: Broad-spectrum pesticides kill indiscriminately, negatively impacting the
biodiversity and ecological balance of an area.
9. C.Only as a last resort, after other methods have failed and the problem persists.
o Justification: IPM follows a tiered approach, reserving chemical interventions for situations
where less toxic methods have proven insufficient.
6. C.Lladybug
o Justification: Ladybugs are well-known predators of common garden pests like aphids, making
them beneficial insects.
7. C. Avoiding Pest Problems
o Justification: Ensuring plant health through proper cultural practices is a preventative measure
that reduces their susceptibility to pests.
8. B. Removing the affected leaves or spraying with a strong jet of water.
o Justification: These are examples of least-toxic, physical control methods that should be tried
before resorting to chemical solutions.
9. B. Ecosystem interdependence
o Justification: This statement emphasizes that different species in an ecosystem are connected
and rely on each other, even predators and their prey, to maintain balance.
10. C. Principle #1: Right Plant, Right Place
o Justification: Placing the right plant in the right place ensures it thrives, making it naturally

more resistant to pests and reducing the need for interventions.
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High School: Pest Detectives

Student Activity Sheets and Assighments

Included with this Activity

1.Pest Damage Sample Images

2.IMP Strategy Worksheets
= 3.Multiple Choice Quiz

Sample Pest Damage Images (can substitute for
local examples)
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High School: Pest Detectives

Sample Pest Damage Images (can substitute for
local examples)
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High School: Pest Detectives

Sample Pest Damage Images (can substitute
for local examples)
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High School: Pest Detectives

Student IPM Strategies Worksheet (Page 1)

UFICPET FFL Principle 6- Managing Yard Pests
IPM Strategies Worksheet

MName:

Date:

Plant Sample & Problem:

Part 1: Observation & Identification

1. Describe the symptoms or damage you observe on the plant:

2. Based on your observations and the "Commeon Florida Landscape Pests & Diseases" guide, what is your

hypothesis for the pest or disease causing this problem?

Part 2- Integrated Pest Management (IPM) Strategies: For the identified problem, propose
strategies.

Avoiding Pest Problems (Prevention):

e What cultural practices (e.g., watering, fertilizing, plant selection) could have prevented this problem or

would make the plant more resistant?

® Are there any beneficial organisms that could be encouraged to help prevent this pest?
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High School: Pest Detectives

Student IPM Strategies Worksheet (Page 2)

Detecting Pest Problems (Monitoring & ldentification):

¢ How would you regularly monitor for this pest to catch it early?

e What specific signs would you look for?

Treating Pest Problems (Action - Least Toxic First):

® List at least two less toxic treatment methods you would try first for this specific pest.
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High School: Pest Detectives

Student Quiz (Page 1)

UF CPET FFL Principle 6- Managing Yard Pests
Quiz: IPM & Responsible Yard Pest Control

Mame:

Date:

1) What is the primary goal of Integrated Pest Management (IPM)?
a) To eliminate all pests from an ecosystem.
b) To rely solely on chemical pesticides for pest control.
c) To reduce pest populations to an acceptable level while minimizing risks to
people and the environment
d) To encourage the growth of invasive pest species.

2) Which of the following is considered a preventative strategy in IPM?
a) Applying a broad-spectrum pesticide at the first sign of a pest.
b) Regularly monitoring plants for pest damage.
c) Choosing plants that are well-suited to the local climate and soil conditions.
d) Hand-picking pests off plants once a severe infestation occurs.

3) Why is correct pest identification crucial in IPM?
a) It allows for the most expensive pesticide to be chosen.
b) It ensures that the correct, most effective, and least harmful treatment is
applied.
c) It helps to attract more beneficial insects.
d) Itis only necessary for agricultural settings, not home gardens.

4) An environmental consequence of widespread, non-targeted pesticide use is:
a) Increased biodiversity in the treated area.
b) Enhanced soil fertility.
¢) Harm to non-target organisms, including beneficial insects and pollinators.
d) Reduced water evaporation from the soil.

5) According to IPM principles, when should chemical pesticides typically be used?
a) As the first line of defense for any pest problem.
b) Routinely, on a fixed schedule, regardless of pest presence.
¢) Only as a last resort, after other methods have failed and the problem persists.
d) To attract more pests for biological control.
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High School: Pest Detectives

6)

7)

8)

9)

Student Quiz (Page 2)

Which of these organisms is considered a beneficial insect in a garden ecosystem?

a) Aphid
b) Whitefly
c) Ladybug
d) Slug

A plant that is stressed due to improper watering or nutrient deficiencies is often more
susceptible to pest problems. This statement supports which IPM principle?

a) Treating Pest Problems
b) Detecting Pest Problems
¢) Avoiding Pest Problems
d) Chemical Control

If you observe a few aphids on your rose bush, an initial least toxic IPM treatment might

involve:

a) Immediately spraying with a strong chemical insecticide.

b) Removing the affected leaves or spraying with a strong jet of water.
¢) Waiting for the aphids to disappear on their own.

d) Introducing a new, non-native predator to the garden.

The concept that "in order to have the 'good guys,' such as ladybugs, there must be some
'bad guys,' or pests, for them to feed on" highlights which ecological principle?

A. Competitive exclusion

B. Ecosystem interdependence

C. Genetic mutation

D. Photosynthesis

10) Which Florida-Friendly Landscaping™ principle is most directly related to avoiding pest

problems by ensuring plants are healthy and resilient?

a) Principle #2: Water Efficiently

b) Principle #4: Mulch

¢) Principle #1: Right Plant, Right Place
d) Principle #7: Recycle Yard Waste
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Florida-Friendly Landscaping™ Program

Principle 7:
Recycle Yard Waste (1)

High School

Published on August 7', 2025
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High School: Recycle Yard Waste

About This Activity
Z

Title: Recycle Yard Waste Breaking It Down: —
The Science of Compost // //
Subject, Grade, Level: / //
High School Science

Abstract:

This high school lesson plan explores Florida-Friendly Landscapingt (FFL) Principle 7: Recycle
Yard Waste through an engaging, hands-on study of composting. Over a 4-day instructional
sequence (~250 minutes plus weekly monitoring), students investigate the biological science
behind decomposition, nutrient cycles, and the ecological role of composting. The unit begins with
video-based discussions and interactive activities that introduce compostable materials,
decomposer organisms, and the environmental benefits of recycling organic waste. Students then
construct their own "compost in a bottle" systems to observe decomposition over time, integrating
real-world scientific observation and journaling practices. The lesson culminates in a student-
designed outreach project, such as a presentation or informational pamphlet, to communicate
composting's value to the broader community. Aligned with Florida’s high school science standards,
this lesson fosters environmental literacy, critical thinking, and responsible action — empowering
students to apply sustainable practices both at home and in their communities.

Learning objectives:

At the conclusion of this activity, participants will be able to:
1.Explain the process of composting and its benefits to the environment (Focusing on FFL
Principle 7: Recycling)
2.Create their own model of a composting system and observe changes over time in that
system.

Author: Denise Trzcinski
Haines City Senior High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ “
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High School: Recycle Yard Waste

Learning standards:

Use a food web to identify and distinguish producers, consumers, and
SC.912.L.17.9 decomposers. Explain the pathway of energy transfer through trophic levels
and the reduction of available energy at successive trophic levels.

Diagram and explain the biogeochemical cycles of an ecosystem, including

SC.912.L.17.10 .
water, carbon, and nitrogen cycle.
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High School: Recycle Yard Waste

Timeframe:

This activity is designed to take approximately 250
minutes of class time, plus time for weekly monitoring.

List of Materials

e Computer and monitor to show educational videos
e Compost Contents 3-column graphic organizer: Brown, Green, and
Non-Compostable Material

e Compost Critters Information Sheet and Worksheet (1 per student)
https://www.cvswmd.org/uploads/6/1/2/6/6126179/do_the_rot_thing_
cvswmdl.pdf

e Compost

e Toothpicks

e Newspaper

e Pencils d —

e Compost bottle activity sheet ?

e Science journal or weekly observation sheet d _—

e Scissors —
e Permanent markers —

e Sticky tape

e 1- 2 liter bottle per student or group

e Materials to make compost e.g. leaves, flowers, fruit and
vegetable peelings, tea bags, grass cuttings, soil, newspaper, and
light card

e Presentation or Pamphlet instruction sheet

e Paper

e Colored pencils

e Markers

e Computers
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High School: Recycle Yard Waste

Procedure and General Instructions
(for instructor)

@ Introduction

DAY 1:

1.Intro to Composting- 10 minutes

“Composting Made Easy” video from PBS (4 mins 25 seconds)

Hand-out “Compost Contents” graphic organizer and ask students to take note of
examples in the video to fill out their chart.

Ask follow-up probing questions using think-pair-share. (Video and questions for this
activity were sourced from “Composting Made Easy”, Year Round Gardening, PBS Media,
via link Composting Made Easy | Year-Round Gardening | PBS LearningMedia)

Follow-up questions to consider: What is composting? What kinds of materials can and
can’t be composted? Which strategy of composting do you think is most important and
why? How does composting help the environment?

2. Decomposers- 10 minutes

Nova “Decomposers” Video (3 minutes and 4 seconds)

Ask follow-up probing questions. (Video and questions for this activity were sourced
from “Decomposers”, NOVA, PBS Media, via link NOVA | Decomposers | PBS
LearningMedia)

» Follow-up questions to consider: What do decomposers recycle? What kind of

organisms are decomposers?

3. “Compost Critters” Activity- 25 minutes

(Students should be split into groups of four for this activity). Each student will receive
and read the compost critters information sheet. Once students take time to review the
information sheet, the teacher will ask the probing question: Why are decomposers
important to our environment? Use a digital randomizer to select student and have
student share out their thoughts.

Hand out the Compost Critters Worksheet (one per student) and other activity material
(compost, toothpicks, newspaper) to each group. Have students complete the activity as
stated in the activity instructions (taking about 8 minutes to explore compost). Each
group will take 30 seconds to report their findings to the classroom

Compost Critters Activity was sourced from CVSWMD Organics
do_the_rot_thing_cvswmdl.pdf courtesy of the Alameda County Waste Management
Authority & Source Reduction and Recycling Board
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High School: Recycle Yard Waste

Procedure and General Instructions
(for instructor) cont.

DAY 2:

4. Compost in a Bottle Activity- 50 minutes

« Students will create their own compost in a bottle using the instructions provided, as well
as their knowledge from the previous day.

o **Please note that the diagram indicates the choice to use a compost booster. This is not
necessary or recommended, please omit this step™*

o When the compost bottle is completed, students will have 5 minutes to answer the quick
write prompt: What observations can you make about your compost bottle in its initial
stage?

» Bottles will be monitored and students can make observations weekly and journal them
for bellwork on a set day each week. Observations can be put in science notebooks or an
observation sheet created for the activity

o Compost a Bottle Activity was sourced from Compost_in_a_Bottle_Activity.pdf Courtesy
of West Lothian Council, UK

DAY 3 and 4:
5. Compost Presentation or Pamphlet- 150 minutes

» Students will plan and organize how to communicate their knowledge of composting to
others. Students will work together in groups, use community resources, develop
materials, write, and present their work.

o Compost Presentation or Pamphlet was sourced from CVSWMD Organics
do_the_rot_thing_cvswmdl.pdf
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High School: Recycle Yard Waste

Teacher-Facing Materials

Included with this Activity

e Power Point

Included Slides:

Breaking It Down: The
Science of Compost

A high school level lesson exploring the science of
composting through hands-on activities and collaborative
learning. Students will discover the importance of
decomposition, create thelr own composting systems, and
communicate their knowledge to others.

Presented by Denise Trecinski

Learning Objectives &
Guiding Questions

Leaming Objectives

= Explain the process of
composting and its
environmental benefits

= Create and monitor a
model compaosting
System

= Understand the robe of
decomposers in the
composting process and
the food web,

Guiding Questions

+ 'What is composting?

+ What materials can and
can't be composied?

«  How does composting
heelp the enviromment?

+ What strategies create
effective composting
sysiems?

Program Overview

Program Type
Activity/informal Lab

Duration
250 mimstes, plus weekly
mondtoring

Focuses on Florida-Friendly Landscaping Principle 7: Recycling

Intended Outcomes

LEARN

+ What composting fs and s
benefits

+ Raole of decomposers in the
process

+ How to create effective
composting systems

ACT

Create their own effective
composting system and explain
its beme o varions

stakehodders

SC9121.179: Use a food web
to identify and distinguich
producers, consumers, and
decomposers. Explain the
pathway of energy transfer
through trophic levels and the
reduction of available energy
at each successive trophic

bevel

ASSESSMENT

+ Composting bottle system
creation and observation log

+  Explanation of
environmental benefits
(Summative Project)
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Day 1: Understanding Composting Basics

"Composting Made Easy” Video (10
min)

Students complete "Compost Contents” graphic
organizer identifying brown, green, and
non-compostable materials

Follow-up with think-pair-share discussion on
compasting benefits and strategies

"Compost Critters” Activity (25 min)
Groups of four explore actual compost samples
to identify organisms

Discussion on wity decompasers are important
o our ervironment

MNova "Decomposers” Video (10 min)
Explore what decom
organisms are considered decomposers
Random student selection for discussion
participation

recycle and what

What Goes in the Compost?

Green Materials

= Fruitjvepetable scraps
»  Coffee grounds

+ Teabags

= Grass clippings

»  Plani irimmings

Brown Materials
+ Dy leaves

Mon-Compostable
+ Meatjdalry products
+ Dilsand fats

+  Pet wasie

. Discased plants

Day 2: Compost in a Bottle

Activity Overview

= S0-minute hands-on activity

= Students create personal
compost sysbems in 1-2 liter
botiles

+ Initial observations recorded

Materials Needed

+ Activity instruction sheets

+ 12 liter bottles

+  Scissors, markers, Lape

+ Compost materiaks (Jeaves,
Truitregetable peelings, tea

via quick write
= Weekly monitoring
throughout the term

Days 3-4: C

ost Presentation or

Pamphlet

Activity Setup & Preparation

Day 1 Prep

Print graphic organizers, queue videos,
prepare randomizer

Gather compest samples, toothpicks,
newspaper for "Compost Critters”

Days 3-4 Prep
Print instruction sheets for final projects
Prepare art supplies and ensure computer

Day 2 Prep

Print activity sheets and observation logs
Collect bottles, scissors, markers, tape, and
compost materials

Proje STV IEW

AT T nkCate Ehetr oramposting, knowhedge through group propss.
(¥50 mirstes stal)

Opuions InChade presertations, pamphiers, videos, of podCasts (eachey
Adacretion)

- Resesrch nsing comsmunity nescaroes

- VNTIREn Snd o] OO

Materials Needed

- Instruction sheets

+  Paper, coloend pencills, marken

- Competers for pessarch and digital costion
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High School: Recycle Yard Waste

Student Activity Sheets and Assighments

Included with this Activity

1.Compost Contents Graphic Organizer

é/’ 2.Compost Critters Activity Booklet

3.Compost Pamphlet Presentation Student Instructions

Compost Contents Graphic Organizer

UF CPET FFL Principle 7- Recycle Yard Waste

Breaking It Down: The Science of Compost
|

Name:
Date:
Period #:
COMPOST CONTENTS
Green Materials: Brown Materials: Non-Compostable

Materials:
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Compost Critters Activity Booklet

ACTIVITY

Basic
Composting
Grades 2-12

Objective
Students will:

# gxplore active
coinpost, and

* jdentify various
decomposer animals
in their piles.

Time
20 minutes

® Loak in the back of this boolkler
for how this activity applies to the
Vermont Framework of Standards
arid Learning Opporiaities

Page 1

Compost Critters

Malterials Needed

= ompos

¢ Toothpicks

& Mewspaper

* Compaost Critter Worksheets
(p. 15)

¢ One Compost Critter
Information Sheet (pp. 16-17)

= [Pencils

Hnﬁlr.grunnd
Informalion

There are many different animals
that help break down organic
materials into the rich soil helper
we Kknow as Compost. A Compost
pile and worm bin have an entire
network of different bugs. Bacteria
do most of the work, even though
they are invisible to the naked eye
Other animals large enough to
see, such as beetles, worms, centi-
pedes, millipedes, and sow bugs,
are also imporiant decomposers.
Without decomposer animals

all life would stop because new
plants would not have the neces-
sary nutrients needed 1o grow,
Decomposers turn our garbage
inmto plant food.

Management Skills
Students will sort through
compost in groups of four, Each
student will have his/her own
worksheet. This is an exploratory
activity, For some kids, it will

be the first time they will have
explored compost.

.14.

Procedure

1. Read the Compost Critter Infor-
mation Sheet before the activity
begins. This will give you a good
idea about the different roles bugs
play in the ecosystem of a worm
bin or compost pile.

2. Ask children why they think
decomposers are important, Ask
them what kind of bugs they have

seen in soil.

3. Tell them these bugs eat dead
things, turn them into soil, and
therefore help new life begin. They
play a vital rele in the life cycle by
breaking down organic materials

4, Hand oart worksheets and
pencils w each student.

5. Divide kids into groups of four

6. Have a representative from each
group get a pile of compost and

a toothpick for each person in
their group.

7. Mention that the compost they
are touching used o be grass,
fruit, leaves, veggie scraps, et

&. Ask them 1o identify the bugs
by referring to their worksheets.

9, Collect the compost after eight
MUINLEES 00 543,

10, The teacher or student may
read from the Information Sheet
about the different bugs found

by the students.

11, Summarize by restating
the role and importance
of decomposers.
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Compost Critters Activity Booklet
Page 2

COMPOST CRITTERS WORKSHEET

Circle Me If You Can Find Me

D

springfail

haeleria

Mame: Date
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Compost Critters Activity Booklet
Page 3

Compost Critters Information Sheet

Pill Bug or Roly Poly

I am an isopod, which means

I have ten pairs of legs that look
very similar to each other. 1 eat
old leaves and vepgie scraps. | am
about ¥ inch long and | roll up
in a ball if I am disturbed. Some
peaple think that | look like

White Worm Sow Buog

I look like a frayed piece of thread. 1 have 10 pairs of legs. That makes
I am a skinny, white worm. | am me an isopod like my cousin the
1o 1 inch long. 1 am related to Roly Poly, 1 eat vegetation and old
an earthworm. [ like to eat rotting  leaves. My Y¥-inch-long body is
food after the other bugs pet to . owval and flat with flattened plates,
You might think of me as one  but [ can't roll up into a ball like
who likes (o Roly Poly. | am related to crayfish

a little arma- finish off and lobsters. 1 breathe with gills
dillo. l am a the job. 50 | must live
grayish, dark in adamp,
color, moist
Bacleria place.
We are so tiny that you cant even | am a dark,
Cenlipede see us. We are everywhere. | am grayish color.

I mowe L]ui-rklg,.' on my many legs
I have 15-137 segments with a
pair of legs on each. | am a herce
hunter. | love o
eat earthworms.

I use my pair of
poison claws

1o help keep my
prey from getting
away, | am about
1 to 2 inches long.
I am wsually reddish brown.

colorless, | can eat almost any-
thing. Some of
us live together
in groups and
others don't,

Earthworm
I am a long, thin, sofi-bodied
animal. My body is made up of
little segments. | do not have legs
; or eyes. | sense liht and 1 breathe
Maold through my skin. | eat bacieria,
I am a fungus. | am related fungi, and other decayving
ta mushrooms. Most of us live materials. | like
on old foeod. You might see me dark, maoist
on old food in your home or vour  places.
worm hin

Ant

I am an insect with & legs. 1 help

to decompose by breaking materi-
als into smaller
particles,

[ create tunnels,

andd move soil

into clumps. Some
people would rather not
have me around their homes.
I am black. brown, or red.

.lﬁ.

Frail Fly

I am a very small
flv. People don't
like me, but |
don't bite, sting,
of make buzzing
sounds. | don't harm earthworms
either. Sometimes vou will see me
around a worm bin if a person
forgot to bury their food. 1 like

1o lay my eggs where it's maoist
and warm,
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Compost Critters Activity Booklet

Page 4

Compost Critters Information Sheet

Shug,

I have muscular discs on my
underside that are adapued lor
creeping and crawling, 1 lay egg
masses that look like jello, | eat
living material but will make an
appearance from time o
time in your OIS
pile to ; eat fresh
J{ garbage

2 and garden
trimmings,

i .u.lf:!!-"mll

e

Mite

I am tiny. It would take 25 of us
to cover an inch-long line. My
body is round and fa so its hard

1o see my 8 legs, | eal plant materi-

als such as mold and soft tissues
of leaves. Some of us
eat the manure

of other organismes.

I am usually white
or brown.

Millipede
| have so
many legs
vioul wiould have
a hard time counting them.
Ky name means “thousand legs,”
but | don't have that many. [ am
very shy and 1 roll up into a ball
to avoid danger. | am a vegetar-
ian and eat soft, moist, decaving
plants. | am dark-red in color
and am 1 to 3 inches long,

Springlail

I am a tiny insect less than Ye
inch long. | eat molds and decay-
ing materials. | have a little spring
that helps me jump high into the
air. 1 am

white in

coxlor,

Collembola

I am a close relative of
the springtail but [ can’t
jump. | am tiny, and less
than 6 of an inch long.
I eat molds and decay-
ing matter. | am white
in color.

Beetle

I am an insect with shiny, black,
tough wings and am about ¥ inch
long, | am a predator and eat slugs,
snails, and soft insects such

as caterpillars. 1 live
beneath stones,
boards, and other
moist places.

.li'.

Smail
Like my friend, the slug, Tam

a mollusk and creep around on my
muscular belly. 1 carry on my back
a spirally curved shell. [ also have
a broad retractable foot and

a distinctive head. Like slugs,

I prefer 1o eat living material, but |
will also show up in your compeost
pile or worm box from

time 1o time
for lunch.

Spider

I am related 1o mites and have

& nifty legs. 1 am one of the least
appreciated animals in

the garden and

compost. [ feed on

other insects and

work hard to help

control pests that

will hurt a garden

Worm Cosnon

You can find me in a worm bin

or compost pile. Before | have

hatched, I am clear and vellowish

and the shape of a lemon, and

/& inch long, After | have haiched

[ turn pea green. Two or

maore baby worms are
hatched at once
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Compost Pamphlet Presentation Student

Instructions Page 1

STUDENTS TEACHING COMPOSTING

PROJECT A: Compost Presentation

Deseription

Compost demonstrations and
wiorkshops can be given at school
fairs, community events, farmers’
markets, school assemblies, or in
other classrooms. Students can
target specific populations they
want 1o address. Examples might
be parents, teachers, administra-
tors, gardeners, children’s groups,
or neighborhood organizations

Procedure

1. In groups or individually write
down the information von think
is necessary 1o teach someone

to compost.

2. Creaie a master list of the infor
mation needed 1o be covered.

Divide this information into cate-
gories o help organize the presen-
tation. A suggested format is;

What is Compast;

Wihy Coemposi;

How ta Compast;
Troubleshooting; and
Chiiestions amd Answers,

3. Discuss what teaching format
yvou will use. Will you have a work-
shop or a demonstration? Will it
be participatory or lecture style?
How much time will vou have?
What will the setting be like? Will
it be outdoors or indoors? Who
will be your andience? How many
peaple will there be? What kind

of background information do

vou think participants might bring
with them? What types of materi-
als and visual aids will vou use,
1.2, drawings, demonstrations,
tools, materials, eic.?

4. Prepare an outline for the
presentation.

3. Assign the tasks of researching,
developing needed materials,
and presenting portions of the
presentation in practice sessions
1o individuals or small groups,

6. Practice and rehearse the
presentation. paying attention

o timing. Give each other feed-
back, refine, and make NECessary
changes,

7. After the presentation, do

an evaluation. Write or discuss
what wag successiul, what was not,
howw you felt, and what you would
change il vou did the presentation

again.

For Younger Students
Students can present their worm
box at Back-to-School night,

to another classroom, or in the
cafeteria at lunch. Students could
alsn perform a song or skin and
communicate why or how 1o
compost al a school talent show

Sowrce: Composting Across the Currfonlim,
Klarin Coundy Deparrmenr of Solid Wiasne
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Compost Pamphlet Presentation Student
Instructions Page 2

STUDENTS TEACHING COMPOSTING

PROJECT B: Compost Pamphlet

oy L srpanized? How long will it bet machine. Translate the pamphlet
Degeription organizec: gwitilLher ‘ © B A
Wri ol Laini b What drawings will be included! into other languages spoken
ritten material explaining why ; ; ; : :
' P B Wiy What type size will vou use? in vou community.

and how w compost can be devel-
oped and distributed throughout 5. Assign individuals or small

. R et he .

the community and at compost groups the task of researching, Dthl r [l]l-ﬂﬁ

workshops and demonstrations. writing, or illustrating portions L. Draw pictures of the nutrient
Developing pamphlets and other of the pamphlet cycle with a compaost slogan such
written material is an exercise in 6. Compile all the information as “Rot is Hot" or “Don’t Throw

combining writing and graphics It Away.”
to convey information. If students
have access to a computer, they
can practice deskiop publishing;
if not, they can cut and paste

and illustrations, and edit into
a rough drafw 2. Write lenters explaining why
or how 10 compost and send them

7. Get feedback, refine, proofread, ' .
in a friend or relative

and edit again until you have
a final draft. 2. Produce a children's book

Proeedure &. Produce the pamphlets using *‘"”fl"'”""” why and how
1. As individuals or in small a computer, typewriter, or copy |0 ©OMPOst

groups, brainstorm and write
down the information you feel is
NECesSary 10 Comypsost !‘-Lll!'d'i'."i-.‘ifll"}'.

... 50 THEN T SEZ,

"HAY! WHAT ARE You

WIN' ROTTING PWARY
N A DUMP

LIKE THAT..?"

2. Gather examples

of other pamphlets
and informational
materials to get ideas
about different formarts
and styles,

3. Decide what
information will
be included in
the pamphlet.

4. Decide on the
format and sivle
of the pamphlet.
How will it be

- 43 - 147



Florida-Friendly Landscaping™ Program

Principle 7:
Recycle Yard Waste (2)

High School

Published on August 14" 2025
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High School: Recycle Yard Waste

About This Activity

Title: Recycle Yard Waste

Subject, Grade, Level: /7

High School Science

QM

Abstract:

This hands-on outreach lesson introduces high school students to Florida-Friendly
Landscapingt Principle #7: Recycle Yard Waste through a multi-day investigation of
composting. Students explore how different types of organic waste decompose under
compost-like conditions, collect and analyze data over time, and evaluate composting as a
sustainable strategy to reduce landfill use and improve soil health. Aligned with high school
science standards (SC.912.L.17.11, SC.912.N.1.1, SC.912.E.6.6), students apply the scientific
method to design and carry out a decomposition experiment, connect composting to
environmental issues, and present their findings. The lesson fosters critical thinking,
environmental stewardship, and encourages students to apply composting practices at
home, school, or in their communities.

Learning objectives:

At the conclusion of this activity, participants will be able to:
1.Investigate how different types of yard waste decompose under composting
conditions.
2.Collect data on material breakdown over time.
3.Evaluate composting as a method to recycle yard waste and improve soil health.
4.Connect composting to other Florida-Friendly Landscapingt principles.

Author: Jennifer Troy

Newberry High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssosaau ¥
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High School: Recycle Yard Waste

Learning standards:

SC.912.L.17.11

Evaluate how human activities impact the environment and natural
resources.

SC.912.N.1.1

Define a problem based on scientific principles and develop solutions
through design.

SC.912.E.6.6

Analyze how technology and human activity impact Earth's systems.
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High School: Recycle Yard Waste

Timeframe:

This activity is designed to take approximately two 50-minutes
class periods, plus time for data collection

List of Materials

o 2-3clear plastic containers (e.g., recycled salad boxes
or jars with lids and holes)

e A mix of yard waste samples (grass clippings, dry
leaves, small twigs, food scraps, coffee grounds, etc.)

e Soil or compost starter

e Spray bottle (moisture control)

e Gloves & safety goggles

. /
e Data sheet for observations d —
—_—
g —
s
g —

e Labels for containers
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High School: Recycle Yard Waste

Procedure and General Instructions
(for instructor)

@ Introduction

DAY 1 (50 minutes):

e 5 min- Bell Work: Students read a quick summary about Florida
Friendly Landscape Principle #7: encourages composting yard waste
to reduce landfill use and enrich soil.

e 5 min- Introduction: Explain that students will test how different
materials decompose in compost-like conditions.

e Discuss key compost factors:

o Green materials (nitrogen-rich like grass clippings, food scraps)

o Brown materials (carbon-rich like dry leaves, newspaper)

o Moisture, oxygen, and temperature

e 25 min- Lab Setup: Groups will be asked to come up with a question
and hypothesis.

o Examples: How might sunlight or moisture levels influence
decomposition? What Florida conditions (e.g., heat, humidity)
speed up composting?

e Each group will be given a data sheet to track decomposition and
then complete the following:

o Add equal amounts of soil to each container.

o Chooses two or three types of organic materials to test

o Labels the containers, adds moisture, and loosely closes lids

e 15 min- Initial Observations & Variables: Students record initial
observations: color, texture, smell, and moisture level.

o Example observations: Which materials seem more likely to
decompose quickly? Is the setup more “green” or “brown”? What
effect might that have?

e 5 min- Exit Ticket: Which material do you predict will break down
the fastest? Why?
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High School: Recycle Yard Waste

Procedure and General Instructions

(for instructor) cont.

DAY 2-12

e 10 min- Data Collection: Write down any observations in lab

notebook, take photos, or weigh material

DAY 13

e 30 min- Analyze data and create graphics that students can use

to explain their results to the class. (tables, graphs, slideshows,

etc)

DAY 14 (50 minutes):

5 min- Bell work: What do you think happens to organic waste
like leaves and food scraps if they’re thrown away instead of
composted? What impact might this have on landfills or the
environment?
25 min: Groups report data
15 min: Discussion
o Connect to Florida-Friendly Landscaping™:
o How does composting reduce the need for synthetic
fertilizers?
o How could composting support Principle #4: Mulch or #2:
Water Efficiently?
5 min- Exit Ticket: How does composting help reduce pollution
or protect Florida water resources?
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Florida-Friendly Landscaping™ Program

Principle 8:

Reduce Stormwater Runoff (1)

High School

Published on August 19" 2025
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High School: Reduce Stormwater Runoff

About This Activity

Title: Reduce Stormwater Runoff _////

Stormwater SOS (Students On Solution) /M
Subject, Grade, Level: // //
High School Science /
Abstract:

This high school lesson plan, aligned with FFL Principle 8: Reduce Stormwater Runoff, uses
a project-based learning (PBL) model to engage students in real-world environmental
problem-solving. Over two class sessions, students explore how stormwater ponds
function, assess their ecological and social benefits, and analyze equity issues in
stormwater infrastructure. Using field observations and research, students collaborate to
redesign a local pond with low-impact, community-focused improvements. Aligned with
Florida science standards SC.912.L.17.8 and SC.912.L.17.20, the lesson emphasizes
environmental literacy, engineering solutions, and civic action. Assessments include
observation checklists, redesign presentations, and personal reflections, encouraging
students to apply their learning and advocate for sustainable, equitable water
management in their communities.

Learning objectives:

At the conclusion of this activity, participants will be able to:
¢ Understand how stormwater ponds function in Florida.
e Analyze “secondary benefits” such as habitat support, access, and aesthetics.
e Evaluate a local pond using simplified criteria.
e Propose improvements using low-impact design concepts (e.g., vegetation, access
paths).

Author: Sanil Nadar

P.K. Yonge Developmental School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ “
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High School: Reduce Stormwater Runoff

Learning standards:

Recognize the consequences of the loss of biodiversity due to catastrophic
SC.912.L.17.8 events, climate changes, human activity, and the introduction of invasive, non-
native species.

Predict the impact of individuals on environmental systems and examine how

SC.912.L.17.20
human lifestyles affect sustainability.
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High School: Reduce Stormwater Runoff

Timeframe:

This activity is designed to take approximately 2 days,
50 minutes of class time for each day.

List of Materials

e Source article: Fitch, E.R., Tyrna, A. & Lusk,
M.G. A comparative study of the secondary
benefits of stormwater ponds in
economically distinct neighborhoods of
Tampa, Florida USA. Discov Water 4, 83

(2024). https://doi.org/10.1007/s43832- F —

024-00144-3 &/ —
e Article summary :
* Review worksheet &/\

e Pond observation checklist i

e Exit ticket sheet

e Observation checklist (completed on Day 1)

e Redesign planning sheet or blank paper (for
sketching pond redesign)

e Colored pencils, markers, or highlighters (for
labeling features in sketches)

e Ruler or straightedge (optional, for neat
sketch layout)

e Stormwater Pond Design Criteria Handout
(optional guide with example features)
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High School: Reduce Stormwater Runoff

Procedure and General Instructions

(for instructor)

@ Introduction

1.Day 1- Introduction

Show a short video or images of stormwater runoff or flooding in

Florida.
Discuss: “Where does stormwater go and why does it matter?”

Introduce simplified findings from the Tampa study (vegetation,

trash control, access, aesthetics).

Small group discussion on what makes a pond effective or
problematic.

Students visit a school pond or review photos/maps.
Complete Stormwater Pond Observation Checklist (plants,
trash, erosion, safety, features).

One insight + one concern they observed.

2. Day 2:

In teams, students sketch a redesigned pond:

Include at least 2 ecological features (e.g., buffer plants,
erosion control).

Include 1 social/community improvement (e.g., bench, sign,
path).

Annotate features with labels and reasoning based on the
research.

Each group gives a 1-minute pitch: “Here’s what we observed
and how our redesign solves it.”- peers give feedback with
sticky notes

Individual written reflection: What did you learn about
stormwater management? What is one action we could take to
improve our school/community pond?
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High School: Reduce Stormwater Runoff

Student Activity Sheets and Assighments

Included with this Activity

Al * Storm Water
A Observation List

Storm Water Observation List page 1:

Article Summary

Stormwater ponds are crucial infrastructures designed to manage urban runoff
and mitigate storm-event flooding. Beyond their primary function of flood control, they
also offer various secondary ecological and social advantages, such as filtering
pollutants, providing wildlife habitats, enhancing recreational value, and offering access
to green spaces. If proper management is not enforced or utilized upon the stormwater
ponds construction, the pond can be a health risk and less beneficial than a
well-managed pond.

Key features of healthy stormwater ponds:

= Deepwater Zone: The lowest zone that maintains a permanent pool of water
year-round, allowing for natural stormwater treatment and partial pollutant removal
between rain events.

= Littoral Zone: The shallower area, generally less than 1.5 meters (b ft.)
deep, encompassing the entire shoreline. This zone receives adequate sunlight to
support wetland plants and can be submerged or dry depending on the season.

= Buffer Zone: Extends landward from the high-water level, serving as the
perimeter between the littoral zone and the surrounding landscape. It is crucial for
protecting the shoreline by filtering nutrients and sediment from upland activities.

Poorly managed stormwater ponds:

» Narrow or Non-existent Buffer Zones: These zones, which should ideally be 3
to 10 feet wide, are crucial for filtering nutrients and sediment from upland
activities and protecting the shoreline. Poorly managed ponds may have narrow
buffer zones, like those observed in Riverview, which averaged only 51% of the
highest achievable score.

# Low Plant Density and Diversity: Both the buffer and littoral zones often consist
of mowed turfgrass or lack a diverse variety of native vegetation. This leads to
minimal protection against erosion, inefficient filtering of sediments, and poor
assimilation of excess nutrients. This was a common issue in both East Tampa
(29% and 43% for density and diversity, respectively) and Riverview (35% and
46% for density and diversity, respectively).

+ Poor Bank Stability: Signs of erosion on the banks are indicative of poor

management, often linked to narrow buffer zones and a lack of resilient native

vegetation. Riverview ponds showed lower bank stability, scoring only 60% of the

highest possible score. 159



Storm Water Observation List

page 2 & 3:

HIGH WATER LINE

BUFFER ZONE

LITTORAL Z0NE

DEEF WATER ZOME

rvin r pon

1) While observing the pond, write down the aspects of the pond that were well

planned and managed, what are some of the poorly managed and negative parts
of this pond?

Positive Negative General Observations
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Florida-Friendly Landscaping™ Program

Principle 8:

Reduce Stormwater Runoff (2)

High School

Published on August 19" 2025
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High School: Reduce Stormwater Runoff

About This Activity

Title: Reduce Stormwater Runoff .//’/

i

Stormwater Aquifer Activity / /
Subject, Grade, Level: // //
High School Science /

Abstract:

This three-day high school lesson plan, aligned with FFL Principle 8: Reduce
Stormwater Runoff, introduces students to the connection between stormwater and
Florida’s aquifer system. Through videos, diagram labeling, article analysis, and group
planning, students learn key concepts such as stormwater, groundwater, and aquifer
structure. They explore how stormwater pollution impacts groundwater quality and
develop actionable plans to protect Florida’s aquifer. Aligned with state science
standards (SC.912.L.17.19, SC.912.N.1.1, SC.912.L.17.11, SC.912.L.17.16), the lesson
emphasizes environmental systems, resource management, and scientific inquiry.
Students demonstrate understanding through notes, diagrams, foldables, and
presentations, applying their knowledge to propose realistic solutions for reducing
water pollution and protecting groundwater resources.

Learning objectives:

At the conclusion of this activity, participants will be able to:
¢ Understand how we protect our aquifer and other water bodies from stormwaters.

Author: Jeneane Maddaloni

Pasco High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and
the Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssosaau ¥
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High School: Reduce Stormwater Runoff

Learning standards:

SC.912.L.17.19

Describe how different natural resources are used to make products and how
their availability can influence human activity.

SC.912.N.1.1

Define a problem based on a specific body of knowledge and do the following:
pose questions about the natural world, conduct systematic observations,
examine books and other sources of information to see what is already known,
review what is known in light of empirical evidence, plan investigations, use
tools to gather, analyze, and interpret data, pose answers, explanations, or
descriptions of events, generate explanations that explicate or describe natural
phenomena (inferences), use appropriate evidence and reasoning to justify
these explanations to others, and communicate results of scientific
investigations.

SC.912.L.17.11

Evaluate the costs and benefits of renewable and nonrenewable resources,
such as water, energy, fossil fuels, wildlife, and forests.

SC.912.L.17.16

Discuss the large-scale environmental impacts resulting from human activity,
including waste spills, oil spills, runoff, greenhouse gases, ozone depletion,
and habitat destruction.
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High School: Reduce Stormwater Runoff

Timeframe:

This activity is designed to take approximately 3 class
periods.

List of Materials

Activity Set-Up:

—

Notebook paper or a teacher prepared

handout

Article: edis.ifas.ufl.edu/publication/FR440

“Water Quality in the Floridian Aquifer

Region”

Colored paper for the foldable
Aquifer Plan Handout

Part 1 Teacher directions: Teacher will need to set up
which You-Tube film clips they want to use. Three or four
would be good. This is an introduction on aquifers and
needs to have the Florida aquifer discussed too. The map
needs to be altered for the students to use; word bank also
needs to be created.

Part 2 Teacher directions: Teachers can modify the article
to reading level or length. Remember to cite the article’s
source on your modified copies. The discussion part is very
important to making sure every student took out what was
important to the article. Questions are welcomed.

Part 3 Teacher directions: Plan directions are included on
supplementary handout. Groups can be shoulder-partners,
groups of three or other configurations. Option to prepare
a rubric and give to students to set expectations.
Recommended presentations be 3-5 minutes, but can be
extended based on class time and expectations of detail.
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High School: Reduce Stormwater Runoff

Procedure and General Instructions
(for instructor)

Introduction

1.Part 1: Introduction to Aquifers and Completion of
Diagram

e Use three or four Film Clips with note taking.
Review each film before moving to the next film.

e Students will label an aquifer with all of the
processes/parts of an aquifer

2. Part 2: Article Reading and Notetaking
e Students will read the article and create an 8 box
foldable. They will use the headings from the
article for the topics of each box and fill in the main
ideas. Near the end of the class, the teacher will
review the foldable and the class will discuss what
they put in each box.

3. Part 3: Create Plans to Reduce Water Pollution into
Florida Aquifer

e Using handout, students will work in a small group
or with a partner to create a plan. The plan should
have explanations as to why parts are included.
Students will present their plans to the class.



High School: Reduce Stormwater Runoff

Student Activity Sheets and Assighments

Included with this Activity

e Stormwater Aquifer Plan
74 Worksheet

J

UF CPET  FFL Principle 8- Reduce Stormwater Runoff

MName:

Group Members:

Date:

Stormwater Aquifer Plan Worksheet

Scenarios- please circle your scenariol

1L
2. You are a farmer/rancher with 100 acres.
3.

4. You are a plant manager at a school.

You are a homeowner in a residential area.

You are a landscaper with 50 customers.

Answer the following guestions as a group. Reminder: Your group will be presenting your

answers to the class!

What are your potential waterway issues, particularly those that will go to the Florida
Aquifer? [list at least 3)

‘What are some solutions? Please brainstormn multiple solutions.

How do yvour solutions help protect our aguifer?

Pick one solution and explain the pathway to the Florida Aquifer.
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Florida-Friendly Landscaping™ Program

Principle 9:
Protect the Waterfront (1)

High School
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High School: Protect the Waterfront

About This Activity
Title: Protect the Waterfront //

i
Subject, Grade, Level: / //
High School Science //
Abstract:

This interactive high school lab explores Florida-Friendly Landscapingt Principle 9: Protect the
Waterfront by engaging students in a hands-on erosion simulation. Through inquiry-based learning and
real-world applications, students investigate how slope and various ground covers (bare soil, grass, mulch,
rocks) affect soil erosion and runoff. By simulating rainfall over mini-landscapes and analyzing resulting
water clarity and sediment loss, students collect, compare, and interpret data to evaluate the
environmental impact of different landscaping strategies. Aligned with state science standards, the lesson
emphasizes the relationship between human land-use practices and waterfront ecosystem health.
Students apply their findings to propose erosion-reducing landscape designs that support sustainability
and water quality, fostering critical thinking and environmental stewardship.

Learning objectives:

At the conclusion of this activity, participants will be able to:

1.Analyze how different landscaping methods and slope angles influence soil erosion and runoff, and
apply Florida-Friendly Landscapingtv principles to design strategies that protect waterfront
ecosystems.

2.ldentify the causes and effects of soil erosion near waterfronts.

3.Describe how slope angle affects the rate of erosion and runoff.

4.Compare how different ground covers (bare soil, grass, mulch, rocks) impact erosion control.

5.Analyze experimental data to evaluate the effectiveness of various landscaping materials in
preventing erosion.

6.Apply Florida-Friendly Landscapingt™ principles to design a strategy that protects waterfronts from
erosion.

Author: Kristen Brown

Williston Middle High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and the
Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly

Landscaping™ Program.

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ “
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High School: Protect the Waterfront

Learning standards:

SC.912.E.6.6

Analyze past, present, and potential future consequences to the environment
resulting from various energy production technologies.

SC.912.L.17.11

Evaluate the costs and benefits of renewable and nonrenewable resources,
such as water, energy, fossil fuels, and food.

SC.912.L.17.2

Predict the impact of individuals on environmental systems and examine how
human lifestyles affect sustainability.

SC.912.L.17.18

Describe how human population size and resource use affect environmental
systems.

SC.912.N.1.6

Describe how scientific inferences are drawn from scientific observations and
provide examples from the content being studied.
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High School: Protect the Waterfront

Timeframe:

This activity is designed to take approximately 1 to 2 hours of
class time (1-2 class periods).

List of Materials

e Aluminum baking pans or plastic trays
e sand or bare soil

e grass sod or turf samples

e mulch or coconut coir »
e rocks/gravel

e books or blocks (to create slopes)

e protractor (to measure slope angle)

e Spray bottles or cups of water

 colored dye (food coloring)

e Data collection sheets

e rulers

e paper towels (for cleanup)

e Paper or way to collect conclusions

Important Note:

The activity will take place in the science classroom or an
outdoor covered area where tables are available. Students
will work in groups of three to four to encourage
collaboration and discussion. Before class begins, trays will
be prepared with soil or sand and different ground cover
options, or students can help set these up at the start of the
lesson. Blocks or books will be arranged to create various
slope angles for each group’s trays. Water bottles with dyed
water will either be prepared in advance or students will be
provided with food coloring to add themselves. The entire
activity is expected to take about 50 to 60 minutes. Students
will be reminded to handle water carefully to avoid spills, and
paper towels will be available for cleanup.

Extension/Introduction:
Have a IFAS Environmental Science representative come in
to talk.
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High School: Protect the Waterfront

Procedure and General Instructions
(for instructor)

Introduction

1.Set Up Your Mini-Landscapes:

e Fill each tray with soil or sand to create different “landscapes.”
Prepare variations with different ground covers: bare soil, grass
sod, mulch, and rocks. Adjust the trays to different slopes using
books or blocks.

2. Simulate Rainfall, Waves, or Wind:
e Slowly pour a measured amount of water (using spray bottles
or cups) over each landscape to simulate rainfall and runoff.
Add a few drops of colored dye to the water to visualize runoff
flow and sediment.

3. Observe and Record:

e Watch how the water flows over each landscape and note any
erosion (soil washed away) and water clarity in the runoff.
Record the amount of soil lost (estimate), runoff speed, and
turbidity for each setup on your data sheet. Measure amount of
erosion.

4. Compare Results:
e Discuss with your group how slope and ground cover affected
erosion and runoff. Identify which ground covers best prevent
soil loss and why.

5. Draw Conclusions & Apply:
e Use your observations to explain how landscaping choices
protect waterfronts from erosion.
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High School: Protect the Waterfront

Student Activity Sheets and Assighments

Learning Objectives

Included with this Activity

1.Power Point
2.Erosion Simulation Worksheet

Included Slides:

Erosion Simulation:
Protecting Our Watersheds

A hands-on explorabion of how landscaping choices impact scd erosion
and waber quality in Florida's waterfront acosystems:

Identify Erosion Factors
Recognize the causes and effects of sod erosion near

waterfronts and Bow (Pbey impact loecal scosysiems

Analyze Slope Impact
Describe and measune how siope angle affects the rate

of erodion and waler rusoll

Compare Ground

ECmaie how dferant materials (bare soil, grass,
mulch, rocks) perfarm in prevening erosion

Design Solutions
Apply Florida-Friendly Landscaping principles to create
effective erosion conlrol sirategies

Understanding Erosion & Its Impact

Tiorata's malirbont siamyaierrs sy parioiarty vulserable B srowos demags des 19

Experiment Setup

Malenads Vou'l Need

= g gy ey (o e
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Conducting the Experiment

Set Up Landscapes
Fill brays with S0il amd Spply different ground covers
(bare soil, grass, mulch, rocks). Use books to create

vanous siope angles

Observe & Record

Document ercsion panems, nnofl Specd, water claity,
and sod displacement for eath landscape selup.

Your Final Challenge

Aadirrant Oprora
Compin B2 a0 BAEEIng Sxara ML

D 4 bty e b

14 gt ey g) = g B

Wk 3 S s Sy P B e e et B & L] e s o

o ek il Sermarainsie your urdersianding o how lendicace Gt thoces o

i P e ki bl

Simulate Rainfall
Uss 3pray Domies wilth colored waler 1o create consislent
“rainfall” on each tray, The dye helps visualize water

menEment

Analyze Results

Compare data across different siopes and ground
©overs bo delermine which combinations est prevent
erosion.

What to Look For & Measure

Ky Dbsareatons:
Sl L Csbernnte armminend o diglaced sl
Funofl Soeed Tima tow Guickly maisr mowes
Wnker Turtmilly Nt clarityukinsdearia of nuoll
it Fatesss. Eusirmasl w85l b 0 s

T oot Wt MM £ ST 30 FACH mate o S BN Ry MU where
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Florida-Friendly Landscaping Principles

Right Plant, Right Place

Select planis adapled Lo Florida's cimate and specific
sife conditions that require minimal waler, ferflizer and
paskcides

Buffer Zones
Creale planted areas between lawns and walsrways fo
frap and filler polulants belore they reach waler bodies

Mulch Matters

Apply 2.3 inches of mulch bo relsin moisture, prevent
eroskon, and reduce weeds while improving 5ol
siructure

Manage Yard Waste
Recycle yard waste through compasting or proper
d@sposal b prevent nuirent unoll inlo walenvays

Apply these principles when designing your erosion condrol strategy in the final assessment
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Erosion Simulation Worksheet page 1:

UF CPET FFL Principle 9- Protect the Waterfront
Erosion Simulation Worksheet
Mames:
Date:
Class/Period:
Guiding Questions

What causes soil erosion, and why is it harmful to water ecosystems?
How does slope angle affect erosion and runoff?

Which ground cowvers are most effective at protecting waterfronts?

Materials (Per Group)

4 trays/pans Paper Towels

Sand or Sail Grass Sod, Mulch, Rocks/\Graven
Books/Blocks (to creats slops) Spray bottle or cup of water
Ruler and Protractor Optional [foed coloring)
Procedure

1. Set Up Landscapes: Prepare 4 trays with soil. Leave one tray with bare soil, and cover
the others with grass, mulch, or rocks.

2. Adjust Slopes: Prop up trays at different angles (flat, 15°, 30°). Measure with a
protractor.

3. Simulate Rain: Slowly pour or spray the same amount of colored water over each tray to
simulate rainfall.

4. Observe and Record: Watch for erosion and collect runoff {if possible). Note how fast
water moves, how much soil is displaced, and how clear the runoff is.

2. Clean Up: Carefully dispose of materials and clean your space.
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Erosion Simulation Worksheet page 2

Data Table
Tray | Ground Slope Soil Loss Water Clarity Runoff Speed
# Cowver Angle (Low-Med-High) | (Clear-Cloudy-Muddy) [Fast-Slow)
1 Bare Soil
2 Grass
3 Mulch
4 Riocks

Analysis Questions
1. Which ground cowver resulted in the most erosion? The least?

How did slope affect the amount of erosion and runoff?

Why is erozion a problem for water guality and aguatic life

What Florida-Friendly Landscaping practices could help prevent this erosion?

Based om what you observed, how would you design a landscape to protect a Florida
waterfront property?

Conclusion / Real-World Application

Write a short paragraph explaining how your experiment helps people make better |andscaping choices

to protect Florida"s waterways.
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Florida-Friendly Landscaping™ Program

Principle 9:
Protect the Waterfront (2)

High School

Published on August 8™, 2025
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High School: Protect the Waterfront

About This Activity
Title: Protect the Waterfront- .,//’/

gl
Waterfront Health Check /

"/
Subject, Grade, Level: //

High School Science
Abstract:

This high school outreach lab, Waterfront Health Check, designed by Hazel Mucherera from Edgewater
High School, engages students in evaluating and protecting waterfront ecosystems through the lens of
Florida-Friendly Landscapingt (FFL) Principle #9: Protect the Waterfront. Over two class sessions (100
minutes total), students explore the ecological functions of shoreline environments, assess human
impacts such as runoff and eutrophication, and apply sustainable landscaping strategies. Activities
include a runoff simulation, visual analysis of shoreline health, and a hands-on design challenge to
rehabilitate a degraded waterfront site. The program culminates in student-developed case studies
linking lifestyle choices to water conservation. Formative and summative assessments measure
understanding and encourage personal action toward environmental stewardship.

Learning objectives:

At the conclusion of this activity, participants will be able to:

« Explain the ecological importance of waterfront ecosystems in maintaining environmental balance.

» Analyze the role of vegetative buffers in reducing nutrient run off and preventing eutrophication.

¢ Predict the consequences of common landscaping practices on freshwater ecosystems.

e Apply Florida-Friendly Landscapingt (FFL) Principle #9 to recommend sustainable shoreline
strategies.

o Develop a case study demonstrating how lifestyle changes reduce water pollution in waterfront
ecosystems

Author: Hazel Mucherera

Edgewater High School
Edited by Morgan Nielsen, UF CPET

This curriculum was created during the 2025 University of Florida Center for Precollegiate Education and Training
(CPET) Environmental Science Summer Program, funded in part by the U.S. Environmental Protection Agency and the
Bingham Environmental Education Foundation and developed in collaboration with the UF/IFAS Florida-Friendly
Landscaping™ Program.

UF

Center for Precollegiate U‘F ‘ IFAS Extension

Education and Training UNIVERSITY of FLORIDA
UNIVERSITY of FLORIDA

Florida-Friendly
Landscapingssossan ¢ “
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High School: Protect the Waterfront

Learning standards:

Explain how human activities can impact
the environment and the importance of
sustainable practices in conserving natural
resources.

SC.912.L.17.20
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High School: Protect the Waterfront

Timeframe:

This activity is designed to take approximately 100 minutes of class
time, plus time for case study development.

List of Materials

e FFL Handbook extract on Principle #9 Slide show Photos of
waterfronts

* Trays ap

e Soil

e QGrass

e Mulch

e Spray bottles

e Food dye

e Worksheet: Visual analysis checklist

e Redesign sketch sheet

e Exit ticket prompts

e Case study template

Important Note:

Activity Set-Up:
e Set up runoff trays before class.
e Prep slide deck and FFL principle #9
excerpt.
e Print all student materials: worksheet (1
per student) and case study guide (1 per
student).

Logistics: Invite a guest from UF/IFAS
Extension (optional) to give a real-world
perspective on FFL applications.
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High School: Protect the Waterfront

Procedure and General Instructions
(for instructor)

Introduction

DAY 1
1.INTRODUCTION (10 minutes):

e Deliver a mini lesson on Florida Friendly Landscaping
(FFL) Principle #9

e Define key concepts: buffer zone, runoff, pollutants
and eutrophication

e Show images of healthy versus degraded water

bodies

2. GUIDED DISCUSSION (5 minutes):
e “How do landscaping choices near water impact

ecosystems?”

3. ACTIVITY: Runoff simulation (20 minutes):
e Run two simulations- tray with grass/mulch (healthy
buffer) and a tray with bare soil (poor buffer)

4. APPLICATION (15 minutes):
e Discuss with your group how slope and ground cover
affected erosion and runoff. Identify which ground
covers best prevent soil loss and why.
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High School: Protect the Waterfront

Procedure and General Instructions
(for instructor) cont.

DAY 2

5. Bellwork- Review Day 1 Activities (10 minutes)

6. Fix the waterfront design challenge (35 minutes):

e Have student pairs re-design a degraded waterfront
scene using notes from FFL Handbook extract on
Principle #9. Each pair creates a labeled diagram or
sketch of their design showing improvements with
short justifications

7. Exit Ticket /Reflection (5 minutes):
e Personal action reflection; connection to home/school

8. HOMEWORK/ASSIGNMENT (7 days):
e Case study development
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High School: Protect the Waterfront

Student Activity Sheets and Assighnments

Included with this Activity

1.Power Point
2.Case Study Worksheet

Included Slides:

: T '_:—jp:-" “"_. = :'-'-.‘-u—.'_

Observing W'Eiter-‘-Fanté =

Healthy or Degraded?
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Healthy or Degraded?

Healthy or Degraded?

Healthy or Degraded?
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Case Study Worksheet:

UF CPET FFL Principle 9- Protect the Waterfront
Waterfront Health Check Case Study

Mamme:

Date:

S5C.5121 17 20: Predict the impoct af individuals on environmental systems and exomine how human
lifestyiles affect sustaimability

Case S5tudy Development Task
Title: Lifestyles That Heal the Water

Goal: Investigate a real-world example of how individuals or communities reduced
water pollution through behavioral or landscaping changes.

Student Directions:
1. Choose a location in Florida near a lake, river, or coastal area.
Identify the environmental issue [e.g., algal blooms, fertilizer runoff, erosion).
Describe the actions taken (e.g., rain gardens, fertilizer bans, native buffers).
Explain the environmental results {e.g., dearer water, return of aguatic life).
Reflect on how this could apply locally.
Fill out the following chart and prepare a 2-3 minute video or narrated slideshow with

the information.

i

Chosen location
Environmental Issue

Actions Taken

Environmental Results

Reflection & Local Applications
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