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BIOBULLIES

Dear Educator,
Welcome to BioBullies: An Invasive Species Curriculum Supplement for Pennsylvania Schools.
BioBullies is a unique and innovative 4th - 8th grade curriculum designed to teach students
in Pennsylvania about environmental problems associated with invasive species. Introduced
into habitats where they would not naturally occur, invasive species have no natural predators
and out-compete native species for food and other resources. Acting like BioBullies, invasive
species grow like cancer, take over natural habitats, and threaten our native biodiversity.
The most creative components of BioBullies are the five cartoon stories of invasion, each
masterfully illustrated to capture student interest and written to teach students about the
basic struggles we face combating specific invasive species. There are ten valuable lesson
plans, five for indoor use and five for outdoor use together with comprehensive background
resources and a series of invasive species flashcards designed to assist with identification of
invasive species in the field. This exciting curriculum contains some truly unique teaching
material, and I hope you enjoy using it!
I would like to thank the development team, advisory partners, and field testers for dedicating
their time to this project. Natural Biodiversity staff committed a large amount of time toward
overall project direction, management, and lesson plan development. Interpretive Insights
staff devoted considerable time to the creation of the five BioBullies cartoons, flashcards,
project editing and design. Finally, I would like to thank the PA Wild Resource Conservation
Program for providing the bulk of the financial resources that made this project possible.
Remember, when dealing with real BioBullies, prevention and early detection are critically
important just as they are with many human ailments. Utilize your students to help combat
invasive species during your work on the subject. Have them monitor school grounds for
suspicious plants and prompt them to help your school make wise native landscaping
decisions. You and your students can make a difference.
I wish you all creative and effective classrooms, full of experiential and outdoor learning as
you teach our young people about the importance of the environment that supports us all.
On behalf of all involved in creating this unique product, it is my hope that BioBullies will serve
you and your students well.
Best regards,

Best regards,
Kristin D. Sewak
Executive Director
Natural Biodiversity
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Introduction
What is BioBullies?
Today’s youth will be tomorrow’s leaders, so it is imperative that we educate them about our
environment, teach them respect for others and also respect for our planet. The goal of BioBullies: An
Invasive Species Curriculum Supplement for Pennsylvania Schools is to teach 4th – 8th graders about
invasive species while providing them with valuable opportunities for environmental and experiential
learning in an outdoor setting. Although BioBullies was specifically designed to help educators meet
Pennsylvania’s academic standards in Environment and Ecology, this comprehensive curriculum goes
much further; offering exciting and innovative environmental education teaching materials to engage
students of all backgrounds and abilities.
BioBullies focuses on connecting kids to their local environment. It teaches them about the complexity
and importance of our native and biologically diverse Pennsylvania ecosystems and about how
invasive species are threatening our life-sustaining natural biodiversity. These activity-based teaching
materials encourage students to think critically, to make connections, and to develop valuable
problem solving skills. In addition, just as invasive species bully and threaten Pennsylvania’s native
species, so students can sometimes bully their peers and cause serious damage which parallels the
negative impacts caused by invasive species. This supplement introduces an innovative and unique
anti-bullying analogy which can be incorporated into class discussions to assist not only with invasive
species education but also with bullying prevention.

Who Should Use This Supplement?
Because BioBullies was developed in accordance with state standards, it can be utilized by public and
private schools throughout the state of Pennsylvania. It can also be used in home-school settings
with groups of homeschoolers utilizing BioBullies together. Educators outside Pennsylvania may also
take the supplement and adapt it to their own state standards. This curriculum is not restricted to
traditional classroom education settings - environmental education organizations and programs can
benefit from the activities and resources found in this supplement as well. Elements of BioBullies
could be used within a variety of forums such as community activities or environmental lessons
for scout groups, week-long camps, after school programs, youth groups, environmental education
center programs, school clubs, and more.

What’s In This Supplement?
Curriculum components
5 Indoor Lessons
5 Outdoor Lessons
5 Invasive Species Cartoons
5 Invasive Species Flash Cards
Glossary of Terms
Academic Standards Matrix
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Curriculum/Cont’d.
BioBullies focuses on 4th – 8th grade levels. The components in this package can be used individually
as a complete set, or in any combination. A total of ten lesson plans include a wide variety of
indoor and outdoor activities and contain the following sections:
•
•
•
•
•
•
•
•
•
•
•
•
•

Topics Covered
Time Required
Academic Standards
Learner Objective
Materials Required
Introduction
Anticipatory Set
Direct Instruction
Guided Practice
Closure and Assessment
Independent Practice/Related Activities
Resources
Accommodations for Students with Different Abilities

The lessons also include a connection to Anti-Bullying in schools through the inset Bye Bye Bullies.
Each of the ten lessons can be adapted to any of the targeted grade levels, but were developed
to address academic standards in one to three consecutive grade levels which are stated in the
beginning of the lesson plan. Many of the lesson plans encourage classes to utilize local resources
and professionals, thus enhancing lesson plan material and connecting content with real-world
projects and career opportunities. Resources provided through county, state or federal agencies,
as well as Natural Biodiversity and other area non-profit organizations enhance these materials
and assist teachers with learner objectives.
BioBullies contains five invasive species cartoon stories and flash cards which creatively
communicate the key problems associated with these specific invasive species: Didymo or Rock
Snot (Didymosphenia geminata), Emerald Ash Borer (Agrilus planipennis), Japanese Knotweed
(Fallopia japonica), West Nile Virus (Flavivirus), and Zebra Mussel (Dreissena polymorpha).
Designed to be fun and engaging, these innovative stories reinforce the topics and concepts
learned in the lesson plans. In addition, a comprehensive resource section assists educators in
teaching students about invasive species and related environmental and ecological topics. Lastly,
the appendices contain two elements, a glossary of terms, and an academic standards matrix.
The glossary references key words and terms found in the lesson plans. The matrix of academic
standards is a reference guide for educators and allows them to see at a glance how specific
academic subject areas and standards align with specific lessons.
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Tips for Outdoor Learning
The following suggestions and guidelines are included for educators who are not experienced in
teaching outdoors. Following these suggestions will help make your outdoor activities fun, safe
and successful:
Preparing activities
Begin by preparing the outdoor activity much as you would an indoor lesson. Review the lesson
plan, prepare direct instruction content, gather materials, and consider activity time. Visit the
activity site prior to taking your class outside to ensure the site is safe and will meet the needs
of your planned activity. Speak with personnel or ground crew to learn whether regular chemical
application is applied to the site. If it is, you should consider a new location. You may need to
notify your principal about your plans to take your class outside for an experiential activity.
Before going outside, prepare your class by reviewing where you will be going and the activity
you will be conducting as a class. Establish teams if necessary for the activity. Encourage students
to wear long pants and closed shoes on days you will be going outside. Sometimes this might
even require the instructor to send parents a note regarding proper dress for the field season or
day. Safety and impact concerns can easily be addressed by establishing rules and boundaries for
outdoor learning before leaving the indoor classroom.
Outdoor Instruction and Engaging Students
Use the outside environment and hands-on learning to engage students. Encourage inquiry and
discovery. Have fun and allow serendipity to assist with lessons, concepts and activities. Remember
that the lesson may not go exactly as you imagined, but that’s okay. While outside, reiterate
respect for yourself, your classmates, your teacher, and the environment. This instruction can
reinforce anti-bullying concepts as well. While outside, remind students to respect wildlife. Do
not kill, over harvest, or disturb anything you don’t have to, and leave only footprints behind.
Addressing Safety
Be aware of allergies, medications and special needs. Do not eat any wild berries or items found.
Make sure students are aware of what poison ivy looks like and instruct them not to touch any
plants unless told to do so. Proper clothing, like closed shoes, long pants, and garden gloves can
reduce injury as well as exposure to harmful plants or insects. Finally, have students wash their
hands when you return to school.
Closing Remarks
We would like to thank you for teaching our youth about how invasive species threaten the
Commonwealth of Pennsylvania’s precious natural biodiversity. It’s our hope that these teaching
materials not only meet but exceed your educational needs and expectations, and that you and
your students enjoy learning in the great outdoors.

These materials are part of the publication BioBullies: An Invasive
Species Curriculum Supplement for Pennsylvania Schools.
©2011 Natural Biodiversity. All Rights Reserved.
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BIOBULLIES: An Invasive Species Curriculum
Supplement for Pennsylvania Schools
INDOOR LESSON PLANS
1. Aliens in My Watershed (7)
The objective is to understand watersheds, topography, mapping, stormwater runoff
and the spread of invasive species at the watershed scale.
2. Case of the Missing Songbirds (6, 7)
Students will learn about the ecological impacts of invasive species and work as
detectives to solve the Case of the Missing Songbirds. This lesson and activity will
engage students in problem solving, team building and developing environmental and
social solutions to songbird decline.
3. Design an Alien (5)
Students will learn about the difference between non-native and invasive species.
They will learn the characteristics that allow non-native species to thrive in a new
environment and apply these concepts by designing their own alien (invasive) species.
4. Invasive Species Skit (5)
Students write and perform in a skit about invasive species. Through this experience
they will explore the connections between humans, habitat, and invasive species and
will gain an understanding of Pennsylvania’s forest ecosystems.
5. Invasive Species Quiz Show (4 - 8)
Students will research the concepts of invasive species, native species, the food web,
endangered species, extinction and biodiversity. They will also test their knowledge
through an interactive quiz show.
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OUTDOOR LESSON PLANS
1. Dodge the Invaders (4)
Students learn the effects that invasive species have on native ecosystems and are
assigned roles to represent parts of a food web. All but a few students will represent
native species; the others will represent invasive species. A game of tag will be played
to imitate the interaction between invasive species and native species. Concepts will
be reinforced through discussion following the game.
2. Invasive Species BioBlitz (4
6)
(6,-7)
Through a series of observations and investigations, students will learn about how the
presence of invasive plant species has diminished the biodiversity of an area. They
will be able to explain biodiversity, know what an invasive species is and recognize/
describe the impacts of invasive plants on biodiversity.
3. Invasive Species Field Journal (7)
Students will become familiar with observing patterns in nature through nature
journaling. They will then apply their observation skills to assess the impacts of invasive
species on school grounds or in a local park or natural area.
4. Invasive Species on the Go (4 - 6)
Students will learn about trophic levels, food chains, food webs, and plant reproduction.
They will also discuss the difference between fruits and vegetables. In addition, this
lesson covers seed characteristics and seed dispersal, as well as plant reproduction.
Students will then relate this information to the ability of invasive species to thrive in
new environments.
5. Pest Patrol (6 - 8)
This lesson covers ecological levels of organization, habitats, native vs. invasive species,
civic leadership and local government. In addition, concepts and examples of Best
Management Practices (BMP) and Integrated Pest Management (IPM) are presented.
All concepts culminate in a service learning project creating an IPM for school grounds
or a public space in the community. Supplemental activities include organizing a mock
Town Hall Meeting and writing letters to community leaders.
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ALIENS IN MY WATERSHED
Lesson Topics:

Topography
Watersheds and
Invasive Species

Learner Objective:
Through this exercise students will learn about watershed concepts, about their own
watershed, mapping, invasive species and watershed protection.

Grade Level:

Materials Required:

Time Required:

Topographic maps of your watershed, colored pencils (blue, green and red), string,
reference materials for invasive species, and internet access.

7th

2-3 class periods

Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
2. Mathematics
2.1.M7.A.2.2
2.3.7.B
2.3.7.A
2.3.7.C
2.3.M7.B.2.2.1
2.5.7.A
4. Environment and Ecology
4.2.7.A
Humans and the Environment
4.5.7.B
Geography
7.1.7.A
7.4.7.B
Introduction:
Invasive species reproduce rapidly and are good at dispersing or spreading their seeds or
young. Many invasive species are able to colonize watersheds rapidly, using waterways
as a means to expand their populations. Students will use topographic maps to define
their local watershed. They will then research their own watersheds and use the
information gathered to determine the likely path of an invasive species as it colonizes
the watershed from a hypothetical point of introduction. For basic information on
invasive species 101, see the Center for Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section
on why people should care about invasive species.
Anticipatory Set:
Begin with the definition of a watershed: An area of land where all the water that falls
or exists under it drains to the same place. If you’re standing on land right now, you’re
standing in a watershed. Watersheds come in all shapes and sizes and cross county,
state, and national boundaries. According to the U.S. Environmental Protection Agency,
there are 2,110 watersheds in the continental U.S. Initiate a discussion about how
topography determines the way water flows. The topography of our area determines
the watershed in which we are located.
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Anticipatory Set/Cont’d.
Introduce a topographic map of your area. Maps can be downloaded by visiting the websites listed in
the resources section of this lesson plan. Give students a copy of the topographic map. Explain that
topographic maps are made by taking elevation measurements at multiple places on the ground and then
connecting the measurement points of equal elevation on paper. By outlining elevation measurements
on paper, a graphic representation of surface features called topography is created. Topographic lines
can show both natural and human-made features. Explain that topographic lines never cross each other
and always close to form a loop. Tell students to trace their fingers along the topographic lines on a map
to reinforce these concepts and to help them visually understand spatial differences between lower and
higher elevations. Also, discuss the important concepts and key components that are always present on a
map such as Title, Author, Date, Legend or Key, North Arrow or Compass Point, Scale, and Labels (for cities
and elevations, etc.).
Help students make simple maps of their own watershed using the printed topographic maps. As a class,
identify the location of your city, your school property or important landmarks and prompt students to
label these places on their map. Next, instruct students to trace the waterways in blue so that they can
easily be seen. These are areas of lowest elevation where water drains. With a green colored pencil or
marker, trace and connect the highest elevations on the map in the form of lines (ridgelines) or small
circles (mountain peaks); use perpendicular lines when connecting ridges and peaks (see worksheet for
example). The result is an outline of the watershed which clearly delineates the drainage area.
Direct Instruction:
Ask the class if they have ever heard of an invasive species. Invasive species are defined as organisms
that are non-native to the ecosystem under consideration and whose introduction causes or is likely to
cause harm to humans or to the environment. Species considered native to North America are those that
were present prior to the arrival of European colonists. The environment in Pennsylvania is threatened by
invasive organisms of all types. For instance, the rusty crayfish (Orconectes rusticus) is a common invader
of Pennsylvania streams, along with zebra mussels (Dreissena polymorpha) and quagga mussels (Dreissena
bugensis). Invasive plants such as purple loosestrife (Lythrum salicaria), Japanese knotweed (Fallopia
japonica) and Eurasian water-milfoil (Myriophyllum spicatum) are also dispersed through Pennsylvania
waterways. Even a diatom (single-celled algae) called Rock Snot or Didymo (Didymosphenia geminata), is
causing a disruption in some of our streams. These and other aquatic and terrestrial invasive species are
listed with USDA National Invasive Species Information Center:
www.invasivespeciesinfo.gov
Invasive species are harmful in their new environments because they lack natural enemies; having left
them all behind in their native lands. Without predators and disease to limit the size of their populations,
invasive species spread rapidly and are able to crowd out native species. This phenomenon diminishes
the quality of habitat for wildlife because organisms such as insects, birds, mammals, and plants have
evolved very special relationships between one another. Biodiversity, the variety of all life in any given
ecosystem on Earth, is diminished when invasive species distrupt the natural balance between organisms.
While learning about invasive species, introduce important concepts of ecology and invasive species
impacts within a watershed. For example, biological dispersal is the movement of an organism, offspring
or seed away from an existing population or away from the parent organism. This usually happens to
improve an offspring’s ability to find food, water, shelter and space, thus increasing its ability to survive
and reproduce. Because plants have limited mobility, they use dispersal vectors or dispersal pathways
to transport seeds. Dispersal vectors are important methods of transporting seeds and can be biotic
(when seeds are carried on the fur of an animal, the pant leg of a person, or through animal scat after
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Direct Instruction/Cont’d.
consumption) or abiotic (when seeds float down a stream or are carried by the wind). Human impacts
also affect dispersal. Logging for lumber or firewood, urban development, transportation corridors such as
highways, and the global transportation of goods are all means of human dispersal (many invasive species
come in on freight from Asia).
Early Detection and Rapid Response (EDRR) is important for invasive species management. Through
collaboration between government, public and private organizations, environmental monitoring assists
with detecting the arrival or existence of invasive species (early detection). Once detected, environmental
monitors report the problem to local and state agencies which then develop a method of rapid response
to try to reduce or eliminate the impacts the invasive species might have on the area.
Guided Practice:
1. Tell the class that they are going to simulate the introduction and dispersion of an invasive species
through a watershed. Depending on the size of your class, select three to five invasive species capable of
dispersing through waterways, either from the species mentioned above or others you select.
2. Break students into groups and give each group an invasive species to research. Have each student
use the internet and library resource materials to learn about their invasive species and its dispersal vectors
through a waterway or watershed. Some resources can be found in the Guided Practice Resources section
of this lesson plan. Invasive species research could be aided by providing a list of terms for students to
define or a list of questions to answer.
3.

Groups meet to share and discuss the information they have gathered.

4. Distribute a worksheet to each student and use the topographic maps distributed earlier to conduct
the lesson plan activity. Have each student select a point on the map to introduce their species. Students
will work in their invasive species teams to problem solve, but each worksheet will be different because
each student’s point of introduction should be different. Using a red pencil or marker, students should
draw the path the species will take throughout the major streams on their watershed map, taking into
account the topography of the watershed.
5. Once they’ve mapped the path of invasion, students should calculate the approximate rate and time
it will take for the species to travel from the point of introduction to the farthest point in the watershed
using the equation D = RT, when D = distance, R = rate, and T = time. This information is tracked on the
worksheet.
6. After they’ve completed their maps, students should be instructed to write two paragraphs: one
paragraph should chronicle the introduction of the invasive species and how Early Detection and Rapid
Response (EDRR) methods allowed the community to avoid impacts from the invasive species introduction;
the second paragraph should chronicle the introduction and spread of the invasive species, and its impacts
as it went undetected. The following two paragraphs provide an example:
Rusty crayfish (Orconectes rusticus) are deposited into Stonycreek River at a popular fishing
spot by a father and son when they dump their bait bucket into the river. On the way back to
their car, the son notices a sign that informs people not to dump bait buckets into the water
and to wash boots before traveling from one water source to another to stop the spread of
invasive species. The son shows his father the sign and they decide to contact the PA Fish
and Boat Commission. The PA Fish and Boat Commission sends out a monitoring team which
detects the crayfish and develops a management plan to try and stop it from spreading. As a
result, after one year, only a small section of the Stonycreek River is impacted.
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Guided Practice/Cont’d.
Rusty crayfish (Orconectes rusticus) are deposited into the Stonycreek River at a popular fishing
spot by a father and son when they unknowingly dump their bait bucket into the river. The
father and son do not see any information about the dangers of dumping their bait. The crayfish
travel downstream at a rate of 2 miles every 6 months and upstream at a rate of 2 miles per
year. The crayfish reach the farthest point of the watershed in 10 years and are discovered in
15 years, when a biologist notices a sharp decline in macro-invertebrate populations in the
watershed.
Closure and Assessment:
After students have completed the species introduction exercise and filled out Part 1 of the worksheet, use
the remaining portion of the worksheet for assessment. In Part 2, students will graph movement of the
invasive species through their watershed and Part 3 asks prompting discussion questions to complete the
worksheet, activity and assessment.
Independent Practice and Related Activities
Lesson extension: Students might use their new knowledge to develop a prevention plan for invasive
species within their own watershed. Prevention information can be found by visiting the Pennsylvania Fish
and Boat Commission website and reviewing their information on Pennsylvania Aquatic Invasive Species:
http://www.fish.state.pa.us/
as well as their Learning Center for educators and students.
Resources:
Map Resources
USGS information about topographic maps and a link to a national map can be found at:
http://topomaps.usgs.gov/
Utilize Microsoft Research Maps by typing in your school address or town to obtain a topographic map to
use for this activity.
http://msrmaps.com/default.aspx
Guided Practice Resources
News Articles:
Frederick News Post: Invasion of the Rusty Crayfish
By Karen Gardner
For The Frederick News Post, Originally published October 18, 2007
http://www.fredericknewspost.com
At the top of the site, Search: INVASION OF THE RUSTY CRAYFISH, and select Archives. Select the first link.
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Guided Practice Resources/Cont’d.
New York Times: Invasive Fish Species Are Proving a Shock to the Ecosystem
By Tom Vaughn and Deborah Weisberg
For The New York Times, Published: October 7, 2006
http://www.nytimes.com/
At the top of the site, Search : Invasive Fish Species Are Proving a Shock to the Ecosystem, select the first
link.
New York Times: Fly Fishers Serving as Transports for Noxious Little Invaders
By Felicity Barringer
For The New York Times, Published: August 15, 2010
http://www.nytimes.com/
At the top of the site, Search: Fly Fishers Serving as Transports for Noxious Little Invaders, select the first
link.
Internet Resources
US Department of Agriculture Invasive Species Information Center:
http://www.invasivespeciesinfo.gov/aquatics/main.shtml
Early Detection and Rapid Response resources:
http://www.invasivespeciesinfo.gov/toolkit/detection.shtml
National Park Service, Plant Conservation Alliance: Weeds Gone Wild Fact Sheets:
http://www.nps.gov
On the right hand side of the site, Search: Least Wanted Alien Plant Invaders and select the first link.
Pennsylvania Invasive Species Council:
http://www.invasivespeciescouncil.com/
Pennsylvania Fish and Boat Commission: Aquatic Invasive Species:
http://www.fish.state.pa.us/
On the top right hand side of the site, Search: Aquatic Invasive Species, select the first link.
National Invasive Species Information Center:
http://www.invasivespeciesinfo.gov/index.shtml
Penn State University: Pennsylvania Sea Grant:
http://seagrant.psu.edu/seagindex.htm
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Guided Practice Resources/Cont’d.
PA Department of Conservation and Natural Resources (DCNR) - Invasive Plants:
http://www.dcnr.state.pa.us
On the bottom left hand side of the site, Search: Invasive plants in Pennsylvania, select the first link.
Aquatic Invasive Species of Pennsylvania:
http://www.pserie.psu.edu/seagrant/ais/watershed/watershed.htm
References:
US Environmental Protection Agency Office of Water website
What is a Watershed?
November 17, 2009
http://water.epa.gov/type/watersheds/whatis.cfm
US Forest Service Invasive Species Program
Early Detection and Rapid Response
March 24, 2006
http://www.fs.fed.us/invasivespecies/earlydetection.shtml
Accommodations for Guided Practice for Students with Different Abilities
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):

•

http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education curriculum
focused on experiential outdoor activities for people of all abilities

•

http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/Schoolyard-Habitats/
Create.aspx

Learning/Cognitive:
•

For mathematics and graphing (D = RT, when D = distance, R = rate, and T = time), work the problem
out physically instead of on paper.

•

Use a piece of string to measure the distance along the river and stretch the string out on the table
next to a ruler. Then use a stop watch and place a pencil every inch (or other determined distance)
along the string over a given time on the stop watch (e.g. every 15 seconds) to demonstrate the
concept of distance, rate and time.

•

Build a small clay model with mountains, a valley, and a few streams leading to a river. Fill a cup with
water and a few drops of blue food coloring. Add beads or small objects to the cup. Slowly pour water
down the mountain stream to visually show how water moves through the watershed and disperses
the “seeds” (beads) as it travels.
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Learning Cognitive/Cont’d.
Hearing:
•

For group participation, instruct students to face the student with hearing disability when talking.

•

For mathematics and graphing (D = RT, when D = distance, R = rate, and T = time), work the
problem out physically as suggested in the Cognitive Accommodations. Work in front of students
so they can see each step.

•

Use a clay model as suggested in the Cognitive Accommodations.

Visual:
•

Enlarge text resources and provide large images of invasive species for students with low vision.

•

For mathematics and graphing (D = RT, when D = distance, R = rate, and T = time), work the
problem out physically as suggested in the Cognitive Accommodations. Place materials in front of
the students for accessibility and use a ruler with raised markings. Talk your students through each
step of the problem as they carry out the calculation.

•

Use a clay model as suggested in the Cognitive Accommodations.

Motor:
•

If students struggle with precision drawing, help them draw the path the invasive species takes
through the watershed.

•

For mathematics and graphing (D = RT, when D= distance, R = rate, and T = time), work the
problem out physically as suggested in the Cognitive Accommodations. Have students participate
in ways that they are most capable, or talk them through the problem and give them extra time.

•

Use a clay model as suggested in the Cognitive Accommodations.

Bye Bye Bullies - Bullying Defined
Bullying is exposing another person to either emotional or
physical harm, or verbally threatening another person with
the purpose of controlling the other person’s thoughts and/
or actions. Bullying can make young people feel lonely,
unhappy, frightened, ashamed or worthless. Effective
defenses against bullying are improving self-esteem, bravery,
walking away, telling someone about being bullied, and
seeking support through friends and adults.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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NAME

ALIENS IN MY WATERSHED Worksheet

Choose the invasive species to be introduced to your watershed.
Common name of invasive species:

Scientific name of invasive species:

Part 1:
1. Use internet or resource materials
to learn about your invasive species
dispersal vectors through waterways.
2. Mark the point of introduction on your
map.
3. Using the map and a red color pencil,
trace the dispersal path of the invasive
species through the watershed. Use
concepts of stream order and concentrate
only on major streams. Use your
knowledge of topography and how water
moves across the landscape. Remember, water does not flow up hill, so it is unlikely that your invasive
species will move that way, at least not very quickly.
4. Decide upon a rate at which the species should be allowed to travel. It is not necessary for the rate to be
accurate, but attempt to develop a reasonable estimate. Invertebrates will move more rapidly than aquatic
plants, and terrestrial plants should disperse at a slower rate still. Rate =
5. Once you’ve mapped the path of invasion calculate your distance. Stream length can be estimated by
tracing a string along the stream bed and using the scale marker on the map to determine distance.
Distance =
6. Knowing the rate and the distance, calculate the approximate time it will take for the species to travel from
the point of introduction to the farthest point in the watershed. Show your work below, using the following
equation:
D = RT, when D= distance, R = rate and T = time.
7. Use your rate of dispersal and the equation D=RT, where D = distance, R = rate and T = time, to calculate
the time it will take your organism to reach the farthest point downstream within the watershed in one:
week / month / year. Show your calculations.
Week:					

Month:					

Year:
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Part 2:
Graph the movement of the invasive species through their watershed by labeling Invaded Area for the
x axis and Months for the y axis. Plot your points to show the progress of the invasion over time. The
Invaded Area can be calculated by estimating the width and length of the each major stream. The
formula: A= LW, when A = area, L = length and W = width, can then be applied.
Show your calculations below.
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Part 3:

Discussion Questions:
Is the graph of invasion over time linear? Why or why not?

Do you think this would be the case with actual data collected following the introduction of an invasive
species?

What are some factors that could affect the movement of invasive species through a watershed?

Can you think of anything that could impede the movement of an aquatic or terrestrial species?

What could be done to prevent the introduction and spread of the invasive species?
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NAME

ALIENS IN MY WATERSHED
STUDENT

Pre and Post Quiz

1)

What is a watershed? Explain how water enters, moves through, and
leaves a watershed.

2)

Describe what makes a species invasive.

3)

Name three of the seven basic pieces of information that maps contain.

4)

Name a biotic, an abiotic and a human dispersal vector for invasive
species.
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ALIENS IN MY WATERSHED
INSTRUCTOR ANSWERS
for Pre and Post Quiz
1.

What is a watershed? Explain how water enters, moves through, and leaves a
watershed.
A: A watershed is the area of land where all of the water that falls on it, or exists
under it, drains to the same place.

2.

Describe what makes a species invasive.
A: Invasive species are defined as organisms that are non-native to the
ecosystem under consideration whose introduction causes or is likely to cause
harm to humans or the environment.

3.

Name three of the seven basic pieces of information that maps contain?
A: Answers should include three of the following:
•
Title
•
Author
•
Date
•
North Arrow / Compass
•
Scale
•
Legend or Key
•
Labels

4.

Name a biotic, an abiotic and a human dispersal vector for invasive species.
A: Biotic dispersal vectors can be bird feet, animal fur, eating and then excreting
seeds, etc. Abiotic dispersal examples can be wind or water. Human dispersal can
be pant legs, cars, transporting natural resources (such as firewood/lumber) or
products (freight from China), etc.
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CASE OF THE MISSING SONGBIRDS
Lesson Topics:

Invasive Species
Songbird Decline

Grade Levels:

Learner Objectives:
Students will learn about the ecological impacts of invasive species as they work as
detectives to solve the Case of the Missing Songbirds.

6th - 7th

Materials Required:

Time Required:

Notepaper and pen or pencil, the resources included in this lesson plan, and several
laminated copies of the Pleasant Acres image for groups.

2 class periods

Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing, Speaking and Listening
1.1.6.C
1.1.7.B
1.2.7.D
1.2.7.E
1.3.R6.A.2
4. Environment and Ecology
4.1.7.D
4.1.7.E
4.5.6.D
4.5.7.A
4.5.7.B
Introduction:
All species, including humans, have basic needs within their habitat: water, food,
shelter and space. A species that is brought into an ecosystem where it does not
naturally occur is called an introduced species. When this introduced species causes
harm to the new ecosystem it then becomes known as an invasive species. Upon
arrival in a new ecosystem, invasive species try to fill niches that are already occupied
by native species. Given that there are limited resources in any environment, the
introduction of new species means that native species will have more competition for
those same resources. If an invasive species does well in its new environment due to
lack of predators, the population of native species will begin to decline due to new and
intense competition.
Non-native species are introduced into new environments both intentionally and
unintentionally. Some were originally introduced for a specific purpose with unintentional results, while others have been accidentally transported or released into
their new environment. Accidental import is becoming more prevalent now that people
are having more and more contact with other ecosystems in the global community.
Information about how non-native species can be introduced can be found at the
following Environmental Protection Agency website:
http://water.epa.gov/type/oceb/habitat/pathways.cfm
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Introduction/Cont’d
For basic information on invasive species 101, see the Center for Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section on why I should
care about invasives.
This lesson utilizes a mystery scenario to help teach students about the complexities of invasive species
and many of the other issues impacting wildlife. In addition to developing critical thinking and reasoning
skills, this lesson will lead students toward solutions to help wildlife in decline. By solving the Case of
the Missing Songbirds, students will not only learn about the impacts that humans are having on the
environment and biodiversity at a local level, but also about these impacts on a global scale.
Anticipatory Set:
Tell the class they are going to become teams of detectives in order to solve the Case of the Missing
Songbirds. Inform them that they will be given a background file and must use the clues provided to find
out what is happening to the songbirds in their neighborhood.
Direct Instruction:
You are part of a team of investigators called in to determine why songbirds are declining in your
neighborhood.
Background:
Pleasant Acres is a new subdivision in a suburban area of Pennsylvania. Over the past decade, much of
what was once forest, prairie and farmland has been converted into houses and yards. Many roads have
been built, and there is even a new mall with a movie theatre!
One summer morning, Mary Ann Zambotti made a shocking discovery while sitting in her kitchen in the
outskirts of the Pleasant Acres neighborhood: the patch of woods outside her window was silent. Where
had all the birds gone? She realized she hadn’t heard a peep for months or even years. Why hadn’t she
noticed before? Mary Ann phoned her neighbor Mrs. Willox, and Mrs Willox agreed. There had not been
many birds in Pleasant Acres for some time. But where had they all gone? After speaking with several
people in town, Mary Ann Zambotti organized a community meeting at the local fire hall and almost
everyone in town was present. Everyone agreed that they hadn’t seen many birds for a long time. Patty
Stolkovich noted that her bird feeder had been sparsely attended by birds this year. She noted some
starlings at the feeder, but not many other species. Mr. McCleary said that a few weeks ago his cat, Oscar,
had brought home a little yellow song bird that he later identified as a goldfinch “Unfortunately, I got him
too late and the bird was already dead,” he said.
Mrs. Miller said that she’d found a dead bird in her yard last week. Dr. Clara Schmitt, a professor from the
local university, asked Mrs. Miller if she’d noticed many mosquitoes in her neighborhood this year. Mrs.
Miller replied that she hadn’t seen ANY mosquitoes this year. In fact, she could sit on her porch all night if
she wanted to and not worry about being bitten. Someone added that it was a good thing that the wetland
out on Conner Road was filled in as it might have something to do with the decrease in mosquitoes.
Aaron Jacobs, the owner of Jacobs Landscaping Services noticed there weren’t as many insects as usual
in areas where he’d been installing his trees and plants. Mr. Chang asked what kind of plants Mr. Jacobs
had been using in his landscaping projects. Mr. Jacobs replied that he mostly used non-native, ornamental
varieties because those were what people requested.
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Background/Cont’d
Addie Johnson said she used to see many songbirds in her yard, but had only seen a few birds since the
office complex went in where there used to be woodlots and farmland two summers ago.
Mrs. Levine, who lives near the county park, said that while she doesn’t see as many songbirds in her yard
as she used to, she still sees quite a few during the summer months.
Mr. Rodriguez said that he’d been seeing more songbirds in his yard recently since he’d planted more
native trees and shrubs like serviceberry, raspberry, and silky dogwood. It was great to see some of the
birds return!
Millie Berger, a forester, noted that much of the forested area in the large county park was overgrown with
invasive shrubs and vines, and herbs, like Japanese barberry, Asiatic bittersweet and mile-a-minute vine.
Miss Berger wondered if that didn’t have something to do with the decline in songbirds. She noted that
many of the native plants and insects that songbirds depend on had been displaced by invasive species
such as these.
Someone else mentioned he’d spotted a few cowbirds recently and wondered if these invasive birds
weren’t also contributing to the decline of the songbirds in Pleasant Acres. Cowbirds are brood parasites
and lay their eggs in the nests of other birds. Then these other birds raise the cowbirds as their own at the
expense of their own young.
Much discussion followed, but no one could figure out just what was going on in Pleasant Acres. Can your
team help to solve the Case of the Missing Songbirds?
Guided Practice:
Have the students read the included articles to understand background issues leading to songbird
1.
decline. As a class, review the background narrative from the Pleasant Acres Community Meeting (above).

Divide students into teams of 4 or 5 investigators. Have each investigative team come up with
2.
a name and provide each team with 1 laminated image of Pleasant Acres and a worksheet to fill out.
Teams should be given enough time to thoroughly discuss the situation in Pleasant Acres and should
begin by creating a chart or list of clues that Pleasant Acres’ residents gave when discussing the decline
of songbirds in their area. Utilizing background research, the Pleasant Acres Image, and the Pleasant
Acres Community Meeting information, the team should agree upon a probable reason for the decline of
songbird populations. Teams should work together to fill in the worksheet and organize their knowledge
and clues. Choose one person to record team answers on the worksheet.
3.
After each group has reached a conclusion, a spokesperson for each investigative team should
provide their conclusion along with their reasoning to the class. You may need to guide the groups toward
the correct conclusion: habitat loss and non-native plants in the neighborhood are making a bad situation
worse for the songbirds. The issue with songbirds is quite complex and students may need some help
sorting it out.
Closure and Assessment:
What can the people of Pleasant Acres do to help songbird populations in their area? Have the investigative
teams brainstorm a list of ideas on how to provide a safe habitat for songbirds. This could include planting
a native garden, putting a bell on Mr. Morgan’s cat, or creating greenways to connect the fragmented
wildlife habitat in Pleasant Acres.
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Now knowing about the loss of important native plant species and about the impacts of habitat
fragmentation, what recommendations would you make to Pleasant Acres planners and developers to
improve the design of their city? How do you think invasive species fit into the complexities of songbird
decline? Have students research integrated pest management practices for invasive species to determine
the best course of action for dealing with invasive plants in the Pleasant Acres County Park.
Independent Practice and Related Activities:
Students could write an article for the “Pleasant Acres Gazette” and include their findings in this mystery.
They might also apply these concepts to the real world and start a letter-writing campaign to local garden
clubs or nurseries, urging them to carry/use more native plants to benefit local songbirds. The class could
also create a bird habitat area on school grounds.
Extension:
Students could adopt one of Pennsylvania’s threatened or endangered birds. Activities could involve
research, posters presentations or habitat creation (e.g. the importance of planting native plants to attract
insects for birds). Endangered birds and mammals of Pennsylvania can be viewed at the PA DCNR website:
http://www.dcnr.state.pa.us/wrcp/bandm.aspx
Resources:
Direct Instruction Resources
US Global Change Research Information Office
Consequences; Case of the Missing Songbirds
By Scott K. Robinson
For US Global Change Research Information Office
Published: November 1, 1997; Volume 3

http://www.gcrio.org
At the top right hand side of the site, Search: Case of the Missing Songbirds, select the first link.
US Forest Service; Treesearch
Impacts of Invasive Plants on Songbirds: Using Song Structure as an Indicator of Habitat Quality
By Yvette Ortega
For US Global Change Research Information Office
Published: Research Study, 2007
http://www.treesearch.fs.fed.us/pubs/27693
Select “View and Print this Publication” under the Description.
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National Wildlife Federation
Individual gardeners can ‘change the world’ by making native plants available to local wildlife.
By Richard Louv
For National Wildlife Federation
Published: March, 19 2010
http://www.nwf.org/
At the top right hand side of the site, Search: Backyard Revolution, select the first link.
Cornell Lab of Ornithology
All About Birds: The best way to attract more songbirds to your property
By Stephen W. Kress
For Cornell Lab of Ornithology
Published: Research Study, 2007
http://www.birds.cornell.edu/AllAboutBirds/attracting/landscaping/songbirds
Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):

•

http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education
curriculum focused on experiential outdoor activities for people of all abilities:
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive
•

Provide enlarged text and alternative materials as supplemental or substituted resources on
songbird decline for students with learning or cognitive disabilities.

•

For the Background section of the lesson plan, make a character flashcard for each
community member with an image on the front and their comments on the back. Laminate
for durability and repeated use.

•

In team problem-solving groups, have team members sit in circles and go around the circle
having each student contribute one reason for songbird decline based on the background
information and comments of people in the neighborhood so as to encourage participation
by every student.
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Hearing
•

For the Background section of the lesson plan, have classmates read the different community
members’ concerns regarding songbirds.

•

In team problem-solving groups, have team members sit in circles and go around the circle
having each student contribute one reason for songbird decline based on the background
information and comments of people in the neighborhood to encourage student
participation.

•

Provide enlarged text, Braille and alternative materials as supplemental or substituted
resources on songbird decline for students with vision impairments.

•

For the Background section of the lesson plan, make a character flashcard for each
community member with an image on the front and their comments on the back. Laminate
for durability and repeated use.

•

In team problem-solving groups, have team members sit in circles and go around the circle
having each student contribute one reason for songbird decline based on the background
information and comments of people in the neighborhood so as to encourage student
participation.

•

A map of Pleasant Acres can be made into a tactile model with grass, monopoly houses
and sand for roads to provide participants who are blind or who have severe vision
impairments with an opportunity to better understand the layout of the Pleasant Acres
housing development.

Visual

Motor
•

In team problem-solving groups, have team members sit in circles and go around the circle
having each student contribute one reason for songbird decline based on the background
information and comments of people in the neighborhood so as to encourage participation
by every student.
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Bye Bye Bullies - Have a Positive Impact
Our actions affect others. In the Case of the Missing
Songbirds, students learned how a combination of human
and environmental factors had a negative impact on
songbirds. Essentially, humans have bullied the songbirds
away from their original homes and ranges. The things we
do and say inside the classroom, on the playground, at home
and on the internet should have a positive impact on others,
not a negative impact. Remember: If you can’t say anything
nice, don’t say anything at all.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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CASE OF THE MISSING SONGBIRDS
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2. In the rectangles, write why you do or do not think
that the factor in the oval contributed to the loss of
songbirds in Pleasant Acres. Pick the top 3 factors that
you think contributed to songbird decline, and draw an
arrow to connect these to the square on the right.

CASE of the MISSING SONGBIRDS Worksheet

NAME
1. Based on your investigation,
write 5 possible factors that
may have contributed to the
decline of songbirds in Pleasant
Acres in the ovals below.

3. Based on your research,
write your recommendations
for how to address the factor
causing songbird decline at
Pleasant Acres.
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CASE OF THE MISSING SONGBIRDS
STUDENT

Pre and Post Quiz
1)

Explain how invasive species can cause an ecosystem to become
unhealthy.

2)

Name the four services provided by habitats.

3)

Name one way invasive species can be intentionally introduced to an
area, and one way invasive species can be unintentionally introduced
to an area.

4)

Name three disturbances to an ecosystem (human or natural) which can 		
cause native species to decline, such as the decline in native songbirds.

BIOBULLIES — INDOOR LESSON PLAN

CASE OF THE MISSING SONGBIRDS
INSTRUCTOR ANSWERS
for Pre and Post Quiz
1)

Explain how invasive species can cause an ecosystem to become unhealthy.

A: Invasive species often lack predators and prey on native species. They also
out-compete native species for resources, spread rapidly and lead to reduced
biodiversity.
2)

Name the four services provided by native habitats.
•
•
•
•

3)

Food
Water
Shelter
Space to live and raise young

Name one way invasive species can be intentionally introduced to an area,
and one way invasive species can be unintentionally introduced to an area.
A few examples of Intentionally Introduced:
•
Someone from another country brings in a plant or animal to remind
them of home
•
The government brings in a non-native species to perform a specific
service and the non-native species then becomes invasive
•
The nursery industry sells an exotic plant because it’s pretty and it
then spreads out of control
A few examples of Unintentionally Introduced:
•
Hitches a ride on the bottom of a boat or the tires of a truck
•
Boots worn in an area with invasive species carry seeds or roots to
uninfected areas
•
Invasive species are brought in with products imported from a
foreign country

4)

Name three disturbances to an ecosystem (human or natural) which can
cause native species decline, such as the decline in native songbirds.
Human Disturbances
•
Habitat loss from human development
•
Habitat fragmentation from agriculture or urban sprawl
•
Excess removal or over-hunting of a key native species
•
Introduction of  invasive species
Natural Disturbances
•
Tornado
•
Fire
•
Hurricane
•
Extreme or prolonged heat or cold; effects of Global Warming
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DESIGN AN ALIEN
Lesson Topics:

Learner Objective:

Grade Levels:
5th

Students will learn about the difference between non-native and invasive species.
All non-native species have the potential to be invasive; students will learn the
characteristics that allow non-native species to survive and thrive in a new environment
and apply these concepts by designing their own alien (non-native, invasive) species.

Time Required:

Materials Required:

Invasive Nature of
Exotic Organisms

1-2 class periods

Drawing paper, colored pencils and crayons, magazines or construction paper. You
may also have students gather natural materials to glue onto their invader.
Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing, Speaking and Listening
1.2.5.B
1.2.5.C
1.2.5.D
1.2.5.E
1.4.5.B
1.6.5.A
3. Science and Technology
3.1.5.C1
3.1.5.C2
4. Environment and Ecology
4.4.5.BIO.B.4.2.2
4.4.5.BIO.B.4.2.4
9. Arts and Humanities
9.1.5.B
Introduction:
Native species are organisms that have become adapted to an area over a very long
period of time, forming complex relationships within the local ecosystem. Many
native species develop symbiotic relationships with each other. Symbiosis is a positive
relationship between two different kinds of organisms where each organism benefits
the other. These species can be plants, animals, insects or even bacteria, and symbiosis
can happen on land (terrestrial) or in the water (aquatic). A species that is brought
by humans into an ecosystem where it does not naturally occur is called an exotic or
non-native species. If the non-native species causes harm to the new ecosystem it is
known as an invasive species.
Upon arrival in a new ecosystem, invasive species try to fill niches that are already
occupied by native species. Given that there are limited resources in any environment,
the introduction of new species means that native species will have more competition
for these same resources. If an invasive species does well in its new environment
due to lack of predators, the population of native species will begin to decline due to
new and intense competition. Native species have natural controls in the ecosystems
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Introduction/Cont’d.
where they belong, whereas non-native species lack natural controls such as predation, competition or
disease in their new habitats. It is the absence of these natural controls that allow non-native species to
become invasive when introduced into new habitats. Non-native species (also called exotic species) are
introduced into new environments both intentionally and unintentionally. Some non-natives are introduced
for a specific purpose and have unpredicted results. Others are transported or released unintentionally.
Accidental import is likely as a result of globalization.
Begin by reviewing the following web resources on invasive species and share this information with your
class:
•

Natural Biodiversity’s Disastrous Dozen, a list of the 12 most of invasive plant species in
Pennsylvania:

•

http://www.naturalbiodiversity.org/biobullies/index.shtml

•

DCNR Invasive Species Information Center website:

•

http://www.invasivespeciesinfo.gov/unitedstates/pa.shtml

•

PA Fish and Boat Commission aquatic invasive species list:

•

http://www.fish.state.pa.us/ais.htm

•

Invasive Species Council website:

•

http://www.invasivespeciescouncil.com/Profiles_Mammals.aspx.

Discuss the impacts that these species have on the habitat to which they have been introduced. For basic
information on invasive species 101, see the Center for Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos and a section on why I should
care about invasives.
Direct Instruction:
Begin by going over the definitions of native, non-native and invasive species. Explain that since our
country was first colonized by Europeans in the 1500s, several thousand foreign plant and animal species
have become established in the U.S., as have hundreds of animal and plant disease agents, or pathogens.
Only about 15% of these non-native species are troublesome enough to be considered invasive. In fact,
some non-native species provide useful products we use every day. Examples include the cotton bush
(South Africa and South America) used to make textiles, and food crops such as broccoli (Mediterranean),
potatoes (South America) and Kiwi (China). Although certain non-native plants do benefit us, it is important
to note that native species typically need less resources such as water, fertilizer and herbicides to thrive –
and that they also provide valuable habitat for native wildlife and a healthier environment for us all.
Many introduced species are not able to survive without assistance from humans, and of the species that
are able to establish and reproduce on their own, only a fraction are competitive enough to take over
native habitat. The species that are most invasive and harmful to native ecosystems have a number of
characteristics that allow them to be very successful in occupying habitat in any environment. Discuss the
following invasive species characteristics:
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General Invasive Plant Characteristics
http://alic.arid.arizona.edu/invasive/sub3/p2.shtml:
•

Rapid growth and a short life cycle: go from seed to producing seed very rapidly – sometimes
within a few weeks!

•

Deep root system with early, rapid root growth (especially compared to native species)

•

Prolific flowering

•

Ability to grow in a wide range of habitats

•

Produce a high number of seeds

•

Long seed dormancy and staggered germination

•

Efficient methods of seed dispersal

•

Ability to reproduce sexually (by seed) or asexually (vegetative reproduction) by sending out aboveground or below-ground runners (stolons and rhizomes), or by growing new plants from cuttings

•

If reproducing sexually, able to make use of insects, birds, bats or other pollinators found in the
new environment

•
•

Timing of the invasive plant’s growth and reproduction often does not coincide with the growth
habits of native plants; thus providing advantageous resource availability for the invasive plant

•

Provide shade, which can be a great detriment to native plants

•

Benefit from allelopathy, which is the release of chemicals into the surrounding soil that prohibit
the growth of native plants

•

Resistant to grazing or unattractive to grazers that might naturally manage plant population

Unfortunately, many imported ornamental plants have these characteristics. In light of the potential for
other imported plants to become invasive, officials need to be careful when deciding which plants to allow
into the country. Furthermore, nursery growers, farmers and homeowners need to learn which exotic
plants have the potential to be destructive, even if they look pretty or are high yielding in the landscape.
General Characteristics of Invasive Animals/Insects
The following is taken from:
http://alic.arid.arizona.edu/invasive/sub5/index.shtml
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Invasive animals can be divided into two major groups: vertebrates (those animals with backbones
like deer, wolves and fish) and invertebrates (those animals without backbones, like snails, spiders and
butterflies). In addition, animal invaders can be divided into those invading terrestrial habitats and those
invading aquatic and marine habitats. In general, invasive animals have these characteristics in common
as do other invasive organisms:
•
•
•
•

Reproduce at high rates
Are highly competitive for resources
Are able to grow and flourish in diverse habitats (habitat generalists)
Are able to reproduce at a young age

An excellent way to explain and discuss the impact that invasive species have on native habitats is to review
the dramatic effects that they can have on islands. Observations of past animal invasions throughout the
world have revealed that small, isolated habitats, for example Hawaii, seem to be more susceptible to
animal invasion than larger landmasses like the continental United States. Invading animals have been very
instrumental in altering native habitats and contributing to the extinction of native species by predation
on native species and by the introduction of pathogens into native habitats. Alteration of habitats by
animals can facilitate the invasion of other non-indigenous species; for example, the rooting of feral pigs
in Pennsylvania has caused disruption of native vegetation and allowed invasive weeds to become well
established.
E.O. Wilson first introduced the Theory of Island Biogeography, explaining that isolated habitats such as
islands have developed species richness over time and within specific climactic conditions. When a new
species is introduced, it can have drastic affects on native species as island resources are limited, and
migration may be impossible for most species. A good example of how invasive species have destroyed
delicate island ecology is on the islands of New Zealand. New Zealand originally had no native mammal
predators and so the introduction of cats, dogs, rodents, pigs and other mammals has had devastating
effects on reptile and avian populations, particularly because many New Zealand native birds evolved to
be flightless as they were never threatened with predation.
As a class, read one or more of the cartoon stories about invasive species included in the Resources
Section of this supplement. After reading these stories, discuss some of the characteristics that may
have allowed individual species to compete so well for resources. Summarize and discuss the information
included above and make a list on the board of the major characteristics of invasive plants and animals.
Guided Practice:
1.
Tell the class that they are going to create their own imaginary “alien invader” – a new, non-native
species that is introduced into their community. Using their knowledge of the characteristics that can
make a species invasive, their alien invader will be invasive to many habitats. The species they create can
be a plant or an invertebrate or vertebrate animal and may reflect qualities of actual invasive species, but
it must be an IMAGINED organism. It may be inspirational to take students outside to do some conceptual
sketching as they develop their own alien.
2.
Next, have each student create a final drawing or collage of their invasive species. Tell students not
to put their names on their final work. Each student should be prepared to describe his/her final drawing
in terms of the characteristics that allow newly created species to become invasive. For example, if an
organism has four very long arms, students should have a reason behind including this characteristic that
allows it to be very successful. Perhaps these long arms allow the organism to reach in and take food from
other organisms utilizing the same niche or resources.

BIOBULLIES — INDOOR LESSON PLAN
Guided Practice/Cont’d.
3.
Have students develop a name for their invasive species and write a description of the creatures’
characteristics, explaining their function in the invasiveness of the organism. The name of the organism
should reflect the alien invader’s qualities assigned to it, or could be an attractive name that might trick a
human into helping it.
4.
The class will then participate in a design competition. Have students present and briefly explain
their invasive species to the class to build skills in public speaking. In a different scenario, the teacher
or instructor could read through the descriptions of each alien invader to maintain student anonymity.
Facilitate class discussion regarding the characteristics of each student’s design. After reviewing all alien
invaders, have students vote for their favorite species by writing the name of their favorite alien invader
on a piece of paper and placing it in a jar.
Closure and Assessment:
Tally the votes to determine the winner (there could also be second and third place winners). Each winner
could get a prize such as an invasive species poster, a booklet about Pennsylvania’s native trees or other
free environmental resources offered by state agencies.
Students can be evaluated using their assignments and class participation or using the rubric below:

Assessment

                  Weak         Basic      Proficient     Strong

Class Involvement				
Discussion				
Critical Thinking				
Ability to Complete Tasks				
Understanding of Subject Matter				
Independent Practice and Related Activities:
As an additional exercise, you could randomly hand out the alien invaders to students and ask each
student to come up with an environmental solution to combat the alien invader they were given. Have
them develop both human and environmental techniques to reduce the impact of each invader.
A class book of alien invaders can be made for each student to keep. Final designs from the project could
be featured in a classroom or hallway display following assessment.
Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT)

•

http://www.peatc.org/peatc.cgim?template=peakaccom
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Accommodations/Cont’d.
•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education
curriculum focused on experiential outdoor activities for people of all abilities:
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive
•

If your class is going outside to develop an “alien invader,” give participants with learning or
cognitive disabilities a more tactile experience to better interpret nature.

Hearing
•

If participants struggle with speaking as a result of a hearing impairment, have them use a
written list to describe their alien to the class or use a sign language interpreter.

•

Give participants with visual impairments a more tactile experience to better interpret the
natural environment when the class goes outside.

•

If visual impairment makes drawing difficult, have students create their aliens out of clay
and/or other materials and use descriptive words to describe them.

•

When your class goes outside, give participants with motor disabilities a more tactile
experience by selecting a location they can access with the class and bring elements of
nature to them to better facilitate learning.

•

If participants struggle with precision drawing, they could use natural materials such as
feathers, leaves and bark to create a collage or clay model of their aliens and then use
descriptive words to describe them.

Visual

Motor

BIOBULLIES — INDOOR LESSON PLAN

Bye Bye Bullies: Encourage a Symbiotic Classroom
Tolerance is an attitude of acceptance and respect for the
differences between people. Just as native plants accept each
other by living harmoniously in different communities and
by forming symbiotic, or mutually beneficial relationships,
so students and teachers should act, speak and think in ways
that promote tolerance. Remember to treat others as you
want to be treated. Mean comments might seem cool until
the bully comes after you!

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.

BIOBULLIES — INDOOR LESSON PLAN
NAME

DESIGN AN ALIEN
STUDENT

Pre and Post Quiz
1)

What is the difference between a non-native species and an invasive species?

2)

What are three forms of natural control which keep a species from being
dominant or invasive?

3)

Why are islands more vulnerable to invasive species than continents?

4)

List four Pennsylvania invasive plants and/or animals you know.
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DESIGN AN ALIEN
INSTRUCTOR ANSWERS
for Pre and Post Quiz
1)

What is the difference between a non-native species and an invasive 		
species?

A: A non-native species is a species that is introduced to a new ecosystem
or habitat that it is not originally from. An invasive species is a species
that causes harm to an ecosystem, overtaking areas, out-competing
native species and sapping resources, etc.
1)

What are three forms of natural control which keep a species from being
dominant or invasive?
•
•
•

2)

Predation
Competition
Disease

Why are islands more vulnerable to invasive species than continents?
A: Islands have developed species richness over time and within specific
climactic conditions. When a new species is introduced, it can have
drastic affects on native species as island resources are limited,
and migration may be impossible for most species.

3)

List four Pennsylvania invasive plants and/or animals you know.
Examples of PA Invasive Plants
•
Japanese Knotweed
•
Multiflora Rose
•
Canada Thistle
•
Purple Loosestrife
•
Autumn Olive
•
Tree of Heaven
•
Mile-A-Minute
•
Bush Honeysuckle
•
Canada Thistle
•
Garlic Mustard
•
Japanese Stiltgrass
•
Kudzu
Examples of PA Invasive Animals
•
Emerald Ash Borer Beetle
•
Asian Tiger Mosquito
•
Zebra Mussel
•
Norway Rat
•
House Mouse
•
Feral Swine and Russian Boar
•
Hemlock Woolly Adelgid
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INVASIVE SPECIES SKIT
Lesson Topics:

Forest ecosystems
Invasive Species
Threats

Grade Level:

Learner Objective:
Students write and perform in a skit about invasive species. Through this experience they
will explore the connections between humans, habitat and invasive species and will gain
an understanding of the interactions that make up Pennsylvania’s forest ecosystems.

5th

Materials Required:

Time Required:

You will need reference materials about plant and animal life in temperate forests
which may include field guides, encyclopedias, and Internet resources. Invasive species
information and resources should also be available. Crayons, markers, and craft paper
(for poster display).

3 + class periods

Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing, Speaking and Listening
1.4.5. A
1.6.5. A
1.6.5. B
1.8.5. B
4. Environment and Ecology
4.1.5.A
4.1.5.C
4.4.5.C BIO.B.4.2.4
4.4.5.C. BIO.B.4.2.5
9. Arts and Humanities
9.1.5.A
9.1.5.B
Introduction:
Invasive species are a large and growing threat to Pennsylvania’s biodiversity. The
complex interactions that make up Pennsylvania’s ecosystems are impacted by the
presence of many non-native invasive species. Through this lesson, students will explore
a typical Pennsylvania forest ecosystem and will learn how the interactions between
organisms and the environment are affected when a non-native species is introduced
and thrives. For basic information on invasive species 101, see the Center for Biodiversity
and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section
on why I should care about invasives.
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Anticipatory Set:
Begin a class discussion about theatre. Have any of your students ever seen or acted in a play? What was it
about? Did they learn anything from watching the play? What are some things we can learn from theatre?
A play can communicate experiences, stories or emotions to the viewer. Discuss some of the roles in a play
such as an antagonist and a protagonist. Explain that the class will be learning about invasive species and
then students will break into groups to write and star in skits to teach each other about invasive species
in Pennsylvania.
Direct Instruction:
Invasive species are defined as organisms that are non-native to the ecosystem under consideration, and
whose introduction causes or is likely to cause harm to humans or the environment. Native species are
those that were present in Pennsylvania prior to the arrival of European colonists. Many common plants
in Pennsylvania today were brought here from somewhere else by people who wanted to use them for
food for humans or animals, medicine, or ornamental garden plants. Some plants were unintentionally
brought along with people as they travelled to Pennsylvania. We call these plants “hitchhikers” because
they hitched a ride. Some plant species that are introduced to a new ecosystem that is unlike their own
need human help to survive and reproduce. Others are able to survive on their own and then spread out
of control. These plants are invasive. Without insect predators and disease from their native habitat to
limit the size of their populations, invasive plants spread rapidly and are able to crowd out native plants.
This diminishes the biodiversity and health of the habitat for wildlife because organisms such as insects,
birds and mammals have evolved very special relationships with native plants and depend on them for
food and cover.
Plants are not the only species that can be invasive; fungi, insects, birds and other animals can also
be invasive. Invasive species are harmful in their new environments because they arrived without their
natural enemies. An example of an invasive species causing great destruction in Pennsylvania is an insect
called the Emerald Ash Borer. The Emerald Ash Borer is a beetle that was unintentionally carried over in
cargo crates from its native home in Asia. It was originally discovered in Detroit in June of 2002 and has
since spread all over the country, including Pennsylvania. The Emerald Ash Borer only preys on ash trees.
By boring into the tree and feeding on its xylem as well as eating the leaves, the tree is unable to get
nutrients and dies. Present images and information to students about the Emerald Ash Borer. Consider
getting information from your County Conservation District or UDSA. You may even schedule a professional
to come in and discuss Pennsylvania invasives with your class.
A forest is a community of many plant and animal species along with fungi, bacteria and other
microorganisms interacting in complex ways with each other and their physical environment. Forest plant
communities are dominated by one or more tree species. Common forest types of Pennsylvania include
oak/hickory, maple/beech/birch, oak/pine, hemlock/white pine, red maple/elm/ash, among others. With
your class, review the pie graph and descriptions of Pennsyvlania forest types, see the following pdf:
http://www.clfdccd.com/Envirothon%20-%20Forestry/Forest%20Types%20of%20PA.pdf
For example: Oak/hickory forests are the most abundant types in Pennsylvania, making up about 46% of
the total forested land. Oak forests cover rolling hills and ridges in most of the southern two-thirds of the
Commonwealth, and follow the North Branch of the Susquehanna and Allegheny River valleys north into
New York. The dominant trees on the drier soils of the ridges are chestnut oak, scarlet oak and black oak
mixed with pignut hickory, black gum, sugar maple and red maple. On moist lower slopes, northern red
oak and white oak are more common with tuliptree, white pine, sweet birch, red maple, mockernut and
shagbark hickories in significant numbers in many areas. Pines or eastern hemlock make up less than 25

BIOBULLIES — INDOOR LESSON PLAN
Direct Instruction/Cont’d.
percent of the canopy. The shrub layer on drier upper slopes is commonly dominated by mountain laurel,
huckleberries and blueberries. Viburnum species and spice bush are more common on moist sites. The
herbaceous layer is highly variable. Most of the wildflowers of this forest community bloom in the spring
before the oaks leaf-out and shade the forest floor. Wild turkey, blue jays, gray squirrels, chipmunks and
many other creatures feed on the acorns and hickory nuts produced by the mixed oak forest.
[From: http://www.envirothon.org Major Forest Types in PA]
Through class skits, students will learn about how common species in an oak/hickory forest and other
forest types in Pennsylvania interact, and how invasive species impact forest food webs.
Guided Practice:
Identify native and invasive species from the forest communities in Pennsylvania forests. Explain
that invasive species spread aggressively in many forests within the Commonwealth; crowding out native
species and interfering with natural cycles in the forest. They can contribute to soil erosion, interrupt
natural succession, and prevent regeneration of forest species. Explain that an over-population of whitetailed deer in many areas of the state makes these problems worse because deer do not prefer to eat
invasive plants. They eat native herbaceous plants and tree seedlings, thus giving invasive species an
additional advantage over native species.

1.

2.
Students will split into groups, pick a forest ecosystem of Pennsylvania, select characters within
the forest community (both native and invasive) and develop a short skit to perform. In addition to trees,
characters in the skits could include: flowering dogwood, mountain laurel, trout lily, pink lady’s-slipper,
may-apple, jack-in-the pulpit, and hawthorn. Bird and animal species might include the gray squirrel,
chipmunk, blue jay, white-tailed deer and wild turkey. Invasive species characters could include chestnut
blight, emerald ash borer, Japanese barberry, Asiatic bittersweet, bush honeysuckle, and common privet.
3.
Divide students into groups of five or six and ask them to use reference materials and the internet
to research the roles of each species in the ecosystem. The following class period, each group should
begin to write a 10 minute skit about the interactions between species in the forest community they
researched. They should be sure to include the changes that occur once invasive species are introduced
and become established in the neighborhood. Give students the entire class period to work on their skits.
The next class period, students will act out their skits while wearing name tags to identify which particular
species they are. Skits can even be performed outside.
NOTE: Encourage students to come up with unique scenarios for their skits. A few ideas for skits are:
•

A radio report on research that is being conducted

•

A discussion between scientists

•

A breaking news report

•

A drama (for example, a hospital scene with an American chestnut suffering from blight)

•

A musical group performing a song about invasive species and students acting out a music video
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An example (silly) skit:
PA FOREST, MID-MORNING, JULY, 1915
The chestnut tree sits with his head bent over looking rather ill. He coughs once… twice.
The grey squirrel enters and is looking around on the ground for his favorite food – chestnuts.
SQUIRREL
(Confused) I just can’t seem to find my favorite chestnuts this year. Oh, there you are chestnut tree. Say,
you don’t look very well. Are you feeling OK?
CHESTNUT TREE
(Coughing) No, I haven’t been feeling well at all lately. I don’t know what’s wrong. In fact it seems like all
of us chestnut trees are under the weather. I wonder if it has anything to do with this fungus we’ve been
seeing all of a sudden…
80 YEARS LATER…
(A very old squirrel sits under a hickory tree with a young blue jay)
SQUIRREL
I remember when all of these trees were chestnut trees. Now there are all of these hickory trees here
instead. I sure do miss those chestnuts.
BLUE JAY
(Surprised) I just love hickory nuts and acorns! Don’t you?
SQUIRREL
I guess the hickory nuts aren’t so bad now that I’ve had some time to get used to them and the acorns are
delicious always. (Rubs his belly) But I sure do miss those chestnuts…
BLUE JAY
(Curiously) What happened to those trees anyway?
SQUIRREL
Oh, well, you’re too young to remember. It started with this unusual fungus drifting in here one day. Well
one or two chestnut trees started getting sick and before you know it they all had it…
(As the squirrel is talking, the fungus enters and blows on a chestnut tree standing in group of four. He
begins to cough and then all of the other trees join in and fall over)
BLUE JAYS
I sometimes still see small chestnut trees, but never any nuts…
SQUIRREL
Well, some of the trees’ roots are able to survive, but they seldom make it to more than a few feet tall. Only
a few trees get large enough to reproduce before the blight gets them.
Boy, I sure do miss those chestnuts…

THE END
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Adaptations:
Instead of assigning invasive species, have each group draw an invasive species name out of a hat. Here are
three ideas to get students thinking:
1) Perform a skit on the Emerald Ash Borer. The skit might consist of a family that cuts down an infected ash
tree and takes the infected wood camping to a different county, thus spreading the beetle and infecting a
state forest.
2) Another student group might perform a skit like a documentary and choose the historic Chestnut Blight,
an invasive fungus that was introduced from China to New York City in 1906. American chestnut trees had no
natural resistance to the fungus and it quickly wiped out the chestnut trees throughout their entire range. The
chestnut trees in the oak chestnut forest were replaced by the hickory trees that dominate the forest today.
3) A skit could be a CNN News Flash where broadcasters and scientists alert the public about the threat of the
Asian Longhorn Beetle, having some students perform a “clip” of Asian Longhorn Beetles attacking several
species of trees at the local park, affecting birds, animals, people and pets that enjoy the park.
Closure and Assessment:
Initiate a discussion about how invasive species can displace native species and disrupt the food web. How
might other issues like deer overpopulation and habitat loss impact the food web? Do you think that this
usually helps or harms invasive species?
Independent Practice and Related Activities:
Have students fill out the oak/hickory forest food web diagram and worksheet provided. Or as a lesson
extension, have students present their skit as a “traveling skit” to different classrooms.
Illustrate skit characters on posters. Have students make cartoon caricatures of the main characters, portraying
them as the protagonists or antagonists in their skit and put them on display.
Resources:
USDA Forest and Insect Disease Leaflet on Oak/Hickory Forests on the East Coast
http://www.na.fs.fed.us/spfo/pubs/fidls/oakdecline/oakdecline.htm
Also includes a map of Oak/Hickory Forests on the East Coast
American Chestnut Blight
American chestnut blight with links to educational resources:
http://www.acf.org/educational_programs.php
Information provided by Virginia Tech:
http://www.ppws.vt.edu/griffin/blight.html
Emerald Ash Borer Information:
http://www.emeraldashborer.info/index.cfm
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Resources/Cont’d.
Wisconsin DNR kids education:
http://dnr.wi.gov/org/caer/ce/eek/critter/insect/emeraldashborer.htm
Asian Longhorn Beetle
Basic information about ALB:
http://www.beetlebusters.info/
Rhode Island News Story
http://www.projo.com/news/content/NEW_ASIAN_BEETLE_04-27-09_54E5TSB_v25.393e1e8.html
Connecticut DEP informative site on ALB:
http://www.ct.gov/dep/cwp/view.asp?a=2697&q=421754

Worcester, MA Street Before

Worcester, MA Street After

ALB Tree Removals

ALB Tree Removals

Kenneth R. Law, USDA APHIS PPQ

Kenneth R. Law, USDA APHIS PPQ

Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:

•

Parent Educational Advocacy Training Center (PEACT)
http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education curriculum
focused on experiential outdoor activities for people of all abilities
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/Schoolyard-		
Habitats/create.aspx

Learning/Cognitive
•

Use a variety of materials to convey concepts, such as images to accompany written material,
audio reference material, props and visual diagrams. The repetition of rehearsing can reinforce
concepts and role-playing can enhance learning for both cognitively disabled students and
their classmates.
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Accommodations/Cont’d.
Hearing
•

Use a variety of materials to convey concepts, particularly images, props and diagrams.

•

Participants should be able to see classmates while developing skits. Hearing impaired
students can play a variety of roles and act to their own abilities. Acting does not require
a speaking part.

•

Use a variety of materials to convey concepts such as enlarged images and audio materials
(i.e., interviews or news stories, tactile props or diagrams).

•

Participants can rehearse the play and walk the “stage” area to feel more confident
performing. Sound effects, in-place movements and speaking parts can assist with role
playing. Specific phrases or a gentle tap on the shoulder can provide cues for visually
impaired students.

Vision

Motor
•

Use a variety of materials to convey concepts, such as images, audio, props and diagrams.

•

Students may use sound effects and speaking parts to convey their characters if they are
limited by strength or movement. Props may also enhance acting.

Bye Bye Bullies: Don’t be a BioBully
Invasive species don’t play well with others. They come into
a new ecosystem in a threatening way. They are aggressive
towards native plants, they exclude a diversity of species
from the ecosystem, and they disrespect the environment.
Just as invasive species can do a lot of harm, so can bullying,
both inside and outside the classroom. Remember teasing
hurts people’s feelings. If you see bullying and don’t report
it, you’re saying that bullying is okay. Don’t be a BioBully!
Respect both humans and the environment.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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INVASIVE SPECIES SKIT Forest Food Web Activity

NAME

OAK/HICKORY FOREST FOOD WEB

In the oval below, fill in species associated with the oak/hickory forest food web. Connect
the species that interact with each other as part of the food web. Be sure to include an
invasive species in the appropriate space below.

INVASIVE

Did you draw lines connecting the invasive species to the other species?
Why or why not?
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INVASIVE SPECIES SKIT Forest Food Web Activity

NAME

In the ovals below, re-write
the name of each species in
the food web you completed.

In the arrows, write
the role of the species
in the ecosystem
(producer, consumer, or
decomposer).

Write “yes” in the rectangle if
you think the invasive species
affects the ability of the
species to perform its role in
the ecosystem. Write “no” if
think it does not.

BIOBULLIES — INDOOR LESSON PLAN
NAME

INVASIVE SPECIES SKIT
STUDENT

Pre and Post Quiz
1)

In Pennsylvania, a native species is considered a species that was here
before ________? Circle the correct answer below.

a)
b)
c)
d)
e)

1900
1800
European Settlers
Dinosaurs
George Washington

2)

List two reasons non-native species could be brought to Pennsylvania.

3)

What types of organisms can be invasive species? Circle the correct
answers below.

a)
b)
c)
d)
e)
f)

Plants
Mammals
Insects
Rocks
Fungi
All the above

4)

Forest plant communities are, by definition, dominated by one or more
tree species. Name a type of forest community found in Pennsylvania.
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INVASIVE SPECIES SKIT
INSTRUCTOR ANSWERS
for Pre and Post Quiz
1)

In Pennsylvania, a native species is considered a species that was here
before ________? Circle the correct answer below.
a)
b)
c)
d)
e)

2)

List two reasons non-native species could be brought to Pennsylvania.
•
•
•
•

3)

Human Agriculture
Animal Feed
Medicine
Gardening/Aesthetics

What types of organisms can be invasive species? Circle the correct
answers below.
a)
b)
c)
d)
e)
f)

4)

1900
1800
European Settlers
Dinosaurs
George Washington

Plants
Mammals
Insects
Rocks
Fungi
All the above

Forest plant communities are, by definition, dominated by one or more
tree species. Name a type of forest community found in Pennsylvania.  
•
•
•
•
•

oak/hickory
maple/beech/birch
oak/pine
hemlock/white pine
red maple/elm/ash
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INVASIVE SPECIES QUIZ SHOW
Lesson Topics:

Invasive Species
Food Webs
Extinction
Biodiversity

Grade Levels:
4th – 8th

Time Required:
2 class periods

Learner Objective:
Students will learn about the complex subject of invasive species and their impacts on the
food web, native wildlife habitat, and biodiversity through participation in a classroom
quiz show.
Materials Required:
Stopwatch or timer; Question Cards with assigned points.
Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing and Speaking Literacy

4. Environment and Ecology

4th Grade
1.1.4.B
1.1.4.D
1.2.3.B
1.8.4.B

4th Grade
4.1.4.A
4.1.4.B
4.5.4.B
4.5.4.C

5th Grade
1.1.5.A R5.A.2.4.1
1.1.5.D
1.2.3.B.
1.8.5.B

5th Grade
4.1.5.A
4.1.5.C
4.1.5.D
4.5.6.D

6th Grade
1.1.6.B
1.1.6.D
1.2.6.B
1.8.6.B

6th Grade
4.5.6.D

7th Grade
1.1.7.A R8.A.2.3
1.1.7.B
1.1.7.D
1.2.7.C: R7.B.3.3.1
1.8.7.B
8th Grade
1.1.8.B R8.A.2.3
1.1.8.D
1.2.8.C
1.8.8.C

7th Grade
4.1.7.A
4.1.7.D
4.5.7.B
8th Grade
4.5.8.A
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Introduction:
An invasive species is any species that causes harm to the environment or to humans when it is brought
into an ecosystem that is not its own. Invasive species try to fill niches that are already occupied by native
species in their new ecosystems. There is a limited quantity of resources in any environment and the
introduction of new species means that native species will have more competition for these resources.
When an invasive species is introduced into a new environment without predators or diseases to limit its
population, it usually thrives. The population of native species then declines due to newfound competition
from invasive species. Non-native species are introduced into new environments both intentionally and
unintentionally. Some were introduced for a specific purpose that had unpredicted results, while others
are accidentally transported or released. This is becoming very common now that people have more and
more contact with other ecosystems in the global community. For basic information on invasive species
101, see the Center for Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section on why I should
care about invasives.
Anticipatory Set:
Begin by introducing the concepts of invasive species, native species, and biodiversity. To prepare for the
game, allow students time to use the internet or other resources to complete independent research on
invasive species. Stress that the more they know about invasive species, the better they’ll do in the quiz
show game!
Direct Instruction:
Provide scientific articles, web links, and newspaper and magazine articles, etc. The questions will be
based on information found in the following newspaper and magazine articles in addition to the five
cartoon stories included in this supplement.
Attack of the Alien Invaders
By Susan McGrath
Republished from the pages of National Geographic Magazine
http://www.environment.nationalgeographic.com/
At the top right hand of the site, Search: Attack of the Alien Invaders. Select the first link.
Purple Loosestrife: An Insidious Beauty in Indiana
By Dawn Hewitt
For Herald-Times, Bloomington, Ind., Fri, Jul 30, 2010
http://www.heraldtimesonline.com
At the top left hand side of the site, Search: Purple loosestrife. Select the first link
Feral Swine Poised to Run Hog Wild Over Landscape If Not Stopped Soon
By Lara Lutz
For Chesapeake Bay Journal
http://www.bayjournal.com
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Direct Instruction/Cont’d.
At the top of the site select “Back Issues.” Scroll to the bottom of the new page and select “July-August
2010.” Scroll to the bottom of the new page and select “Feral swine poised to run hog wild over
landscape if not stopped soon.”
Plant Seeds Hitch Rides on Traveling Shoes
By Henry Fountain
For The New York Times, Published: October 10, 2008
http://www.nytimes.com
At the top left side of the site, Search: Plant seeds hitch rides on traveling shoes. Select the first link.
New Trend in Biofuels Has New Risks
By Elisabeth Rosenthal
For The New York Times, Published: May 21, 2008
http://www.nytimes.com
At the top left hand side of the site, Search: New trend in biofuels has new risks. Select the first link.
Guided Practice:
1.
After students have completed their research on invasive species, begin with information
sharing through teacher-guided discussion. Students then review alone or in study groups. Split the
class into two teams.
2.
To test their knowledge, have students participate in an “Invasive Species Quiz Show.”
Divide the classroom in half, creating two teams. Each team should be no more than 16 students.
Explain the Rules of the Game: after flipping a coin to see which team starts, team 1 will ask for a
question based on the difficulty. The teacher will ask the questions and team 1 will have 30 seconds
to answer the question. If they get it right, they can ask another question. Team 2 has an opportunity
to answer the question for 1 point. Whether Team 2 gets the question correct or not, it will remain
their turn. They choose the difficulty of the next question. If they get it right, they ask for another
question. If they get it wrong, the turn goes back to Team 1 and they have an opportunity to earn
an extra point and then ask the next question. Questions are divided into 3 difficulty levels: Easy (2
points), Medium (3 points) and Hard (4 points). Keep track of the score on the blackboard.
3.
Play the game! This activity is a fun way to get students engaged in invasive species issues
in Pennsylvania.
Adaptation:
Additional question cards can be created to facilitate a longer game, or you could craft questions more
specific to your curriculum. This activity could also be expanded by involving other classes. A quiz
atmosphere could be facilitated with props and room layout.
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Closure:
Initiate a discussion. Ask if there were particular articles students liked or didn’t like. Ask students what
they have learned about invasive species through their readings and with the game. Ask for ideas or
solutions to the problem of invasive species in their area. What could students do in school or at home to
prevent the destructive impacts of invasive species? Utilize the lesson plan quiz to assist with assessment.
Independent Practice and Related Activities:
As a service learning project, have students initiate a letter writing campaign to local, state and federal
representatives to educate them about the impacts of invasive species and to encourage regulation of
invasive species importation.
Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):

•

http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education curriculum
focused on experiential outdoor activities for people of all abilities:

•

http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/Schoolyard-Habitats/
Create.aspx

Learning/Cognitive
•

Use a variety of materials to convey concepts such as images to accompany written material, audio
reference material, props and visual diagrams. For example, create a tactile food web poster using
fabric, yarn, leaves, and other materials.

•

Demonstrate each step of the game as you explain it.

•

Read quiz questions twice, once at a normal speed and once slowly in sections.

Hearing
•

Use a variety of materials to convey concepts, particularly images, props and diagrams.

•

Write the question on the board, as well as the answer options.

Vision
•

Use a variety of materials to convey concepts such as enlarged images, and audio materials (e.g.
interviews or news stories, tactile props and diagrams).

Motor
•

Use a variety of materials to convey concepts such as images, audio, props and diagrams.
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Bye Bye Bullies: Learning Together
Class games and activities are fun, innovative and interactive
ways to help students learn and apply concepts. Just as the
Invasive Species Quiz Show introduces invasive species concepts
to students, there are many resources and activities available
to help teachers introduce, discuss and address anti-bullying
messages in the classroom. Bullying Prevention Information:
Resources for Schools is a great resource for basic principles
behind bullying, as well as two middle school activities and one
high school activity for the classroom setting. Go to:
http://www.drthrockmorton.com/respectandthefacts/
documents/bullyingprevention.pdf

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.

Difficult

Difficult

Since resources are limited in every ecosystem, if
invasive species are doing well, native species must be:

Just one cell of the “didymo” diatom can
stay alive on most waders for up to:

1.

1.
2.
3.

2.
3.

Getting the same amount resources as they 		
are before (0 pts)
Getting fewer resources (4 pts)
Getting more resources (0 pts)

An hour (0 pts)
A week (4 pts)
A month (0 pts)

Difficult

Difficult

The United States is the only country with an invasive
species problem:

Invasive species often have a greater
impact in:

1.
2.

1.
2.
3.

True (0 pts)
False (4 pts)

Island ecosystems (4 pts)
Continents (0 pts)
Oceans (0 pts)

Difficult
Emerald ash borers kill ash trees when:
1.
They eat all of the leaves (0 pts)
2.
Humans cut tree limbs (0 pts)
3.
The larvae burrow into the bark and
4.        cut off the tree’s nutrient supply
5.
(4 pts)

Difficult

Difficult

Non-native species are:

Scientists are looking for an insect in Asia that
attacks Japanese Knotweed to bring to the U.S. to:

1.
2.
3.
4.

1.
2.

Always good for the environment (0 pts)
Always bad for the environment (0 pts)
Sometimes good, sometimes bad, and
Sometimes have no effect on their
environment (4 pts)

3.

Be used as bait for fishing (0 pts)
Reduce Japanese Knotweed populations
by predation (4pts)
Become a new invasive species (0 pts)

Difficult

Difficult

Humans can spread invasive plants by:

Invasive species are sometimes considered the
second most common cause of species extinction
after habitat loss:

1.
2.
3.
4.

Hiking through an infestation (1pt)
Picking an invasive plant’s flower (1 pt)
Deliberately planting invasive plant seeds (1pt)
All of the above (4pts)

1.
2.

True (4 pts)
False (0 pts)

Difficult
New plant species imported as crops to produce
bio-fuels are not in danger of becoming invasive
species:
1.
2.

True (0 pts)
False (4pts)

Medium

Medium

Non-native species are also referred to as:

Zebra mussels probably entered the Great Lakes:

1.
2.
3.
4.
5.

1.
2.

Alien (1 pt)
Exotic (1 p)
Immigrants (0 pnts)
A and B (3 pts)
All of the above (0 pts)

3.

When a fisherman used them as bait (0 pts)
When they were carried on the legs of birds
(0 pts)
In the ballast water of a ship (3 pts)

Medium

Medium

Didymo (a.k.a “rock snot”) is invading:

Purple loosestrife is native to:

1.
2.
3.

1.
2.
3.

Freshwater streams (3 pts)
Oceans (0 pts)
Lakes (0 pts)

West Virginia (0 pts)
South America (0 pts)
Europe (3 pts)

Medium

Medium

West Nile Virus can be passed to humans from:

Anglers can stop Didymo and other aquatic
invaders from spreading by:

1.
2.
3.

Drinking contaminated water (0 pts)
Mosquitoes that have bitten infected birds
(3 pts)
Being sneezed on by someone who is
infected with the virus (0 pts)

1.
2.

Wearing gloves while fishing (0 pts)
Dumping their bait buckets in the water (0
pts)water (0 pts)
3.
Carefully cleaning equipment
4.
between water sources (3 pts)

Medium

Medium

Which of the following are considered invasive
species in PA:

The role of an organism in its environment
is its niche. Invasive species:

1.
2.
3.
4.
5.

1. Try to take the niche of a native species
(3pts)
2. Have no niche (0 pts)
3. Share niches with native species (0 pts)

Feral pigs (1 pt)
Didymo (1 pt)
Japanese knotweed (1 pt)
Emerald ash borer (1 pt)
All of the above (3 pts)

Medium

Medium

Purple loosestrife was brought into the U.S. to:

If your aquarium stops working, what should
you do with your fish?

1. Provide food for grazing animals (0 pts)
2. Beautify gardens (3 pts)
3. Control floods (0 pts)

1. Dump them in a local pond (0 pts)
2. Flush them down the toilet (0 pts)
3. Take them to a local pet store (3 pts)

Easy
Japanese knotweed harms native plants in
Pennsylvania by:
1. Out-competing them for resources (2 pts)
2. Arm-wrestling them (0 pts)
3. Poisoning them (0 pts)

Easy

Easy

If you are on vacation in Costa Rica and you see an
interesting flowering plant, you should:

Viruses and other pathogens can be non-native
species:

1.
2.
3.

1.
2.

Take a picture (2 pts)
Take it home (0 pts)
Pick them and make a bouquet (0 pts)

True (2 pts)
False (0 pts)

Easy

Easy

People can help slow the spread of emerald ash borer
by:

When introduced into the new ecosystem,
purple loosestrife:

1.

1.

2.
3.

Never transporting or moving firewood           
(2 pts)
Hiding their ash trees under a big blanket
(0 pts)
There is nothing people can do to help (0 pts)

2.
3.

Provides excellent habitat for tadpoles
and other organisms (0 pts)
Removes native plants from their
native habitat (2 pts)
Improves the environment because it
looks pretty (0 pts)

Easy

Easy

Native plants and animals are:

Invasive species are:

1.
2.
3.

1.
2.
3.
4.

Originally found in an ecosystem (2 pts)
Imported into an ecosystem (0 pts)
Poisonous when eaten (0 pts)

Plants (1 pt)
Animals (1 pt)
Fungi (1 pt)
All of the above (2 pts)

Easy

Easy

Species that are native to North America can
become invasive in other parts of the world:

Japanese knotweed rhizomes can push through
concrete and grow new stems:

1.
2.

1.
2.

False (0 pts)
True (2 pts)

True (2 pts)
False (0 pts)

Easy

Easy

To prevent the spread of invasive species from one
lake to another, you should:

You are visiting the Great Lakes and find zebra
mussels on the beach. You should:

1.

1.

2.
3.

Allow your boat and equipment to dry for a
few hours before moving it (0 pts)
Inspect your boating equipment and wash
in hot water (2 pts)
Just move it, it should be OK (0 pts)

2.
3.

Move them to another spot on the lake
(0 pts)
Put them in a pond near your house (0 pts)
Leave them there (3 pts)

Easy

Easy

Invasive species are:

Viruses and other pathogens can be
non-native species:

1.
2.
3.
4.

Plants (1 pt)
Animals (1 pt)
Fungi (1 pt)
All of the above (2 pts)

1.
2.

True (2 pts)
False (0 pts)

Easy

Easy

People can help slow the spread of emerald ash
borer by:

When introduced into the new ecosystem, purple
loosestrife:

1.

1.

2.
3.

Never transporting or moving firewood     
(2 pts)
Hiding their ash trees under a big blanket
(0 pts)
There is nothing people can do to help
(0 pts)

2.
3.

Provides excellent habitat for tadpoles and
other organisms (0 pts)
Removes native plants from their native
habitat (2 pts)
Improves the environment because it 		
looks pretty (0 pts)

Easy

Easy

Native plants and animals are:

Purple loosestrife is an invasive species
invading which North American habitats:

1.
2.
3.

Originally found in an ecosystem (2 pts)
Imported into an ecosystem (0 pts)
Poisonous when eaten (0 pts)

1. Deserts (0 pts)
2. Forests (0 pts)
3. Wetlands (2 pts)
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NAME

INVASIVE SPECIES QUIZ SHOW
STUDENT

for Pre and Post Quiz
1)

Describe what makes a species invasive.

2)

List three ways in which an invasive species can spread throughout the 		
United States. Answers may include but are not limited to the following:

3)

Give a brief definition for a producer, consumer and decomposer, and
name an organism for each term:

Producer:
Example:
Consumer:
Example:
Decomposer:
Example:
4)

Name two invasive species found in the water:
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INVASIVE SPECIES QUIZ SHOW
INSTRUCTOR ANSWERS
for Pre and Post Quiz
1)

Describe what makes a species invasive.
•
•
•
•
•

2)

List three ways in which an invasive species can spread throughout the
United States. Answers may include but are not limited to the following:
•
•
•
•
•
•

3)

Out-competes native species
Depletes resources
Reproduces rapidly or spreads many seeds
Lacks predators
Spreads rapidly and reduces biodiversity

An exotic pet that was no longer wanted and  was then released or
escaped
Unintentionally or intentionally transported by boat, truck, train or
plane
Grown for food or other human service and then grew out of
control
Spread to new areas by individuals on boots, boats or tires
Wide and rapid disbursement of seeds and roots
Released to control another species and then became invasive

Give a brief definition for a producer, consumer and decomposer, and
name an organism for each term:

Producer:

An organism that makes its own food from sunlight and is at the base of
every food chain, also called an autotroph.
Examples: Corn, switchgrass, purple coneflowers, ash trees, etc.

Consumer:

An organism that eats primary producers and/or other consumers. Can be
a primary, secondary, tertiary or quaternary consumer based on its
trophic level.
Examples: Grasshopper, mouse, hawk, bear, ant, etc.

Decomposer:

An organism that eats dead organisms, both producers and consumers;
usually bacteria and fungi. Detritivores are animals that assist decomposers
in breaking down dead organisms (crabs, vultures, worms)
Examples: Beetles, flies, cockroaches, millipedes, dung flies, some worms

4)

Name two invasive species found in the water:
Zebra Mussels, Caulerpa Seaweed, Asian Carp, Japanese Oysters, Didymo
(a.k.a. rock snot).
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DODGE THE INVADERS
Lesson Topics:
Non-Native
Invasion

Food Webs
Trophic Levels
Grade Levels:
4th

Time Required:

1 – 2 class periods

Learner Objective:
To teach students about the effects that invasive species have on native ecosystems.
Students will be assigned roles to represent parts of a food web. All but a few students
will represent native species; the others will represent invasive species. A game of tag
will be played to imitate the interaction between invasive species and native species.
Reinforce concepts with discussion following the game.
Materials Required:
Species tags for the students to wear; paper and writing utensils for illustrations, and
webbing activities.
Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing, Speaking and Listening
1.6.4.A
1.9.4.A
3. Science, Technology and Engineering Section
3.1.4.A2
3.1.4.A3 S4.B.1.1.3
3.1.4.C2 S4.B.2.1.1
3.1.4.C1
4. Environment and Ecology
4.1.4.A
4.1.4.E
4. 5.4.B
4.5.4.C
Introduction:
The field of Ecology is focused on the study of the distribution, abundance and
interactions of living organisms and the Earth’s resources and natural systems. Native
species create intricate systems that can become unbalanced or destroyed when nonnative species are introduced and are able to invade the ecosystem. Following this
lesson, students will be able to identify characteristics of invasive species, explain
potential effects of invasive species on an ecosystem and explain the benefits of native
species within an ecosystem. For basic information on invasive species 101, see the
Center for Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section
on why I should care about invasives.
Anticipatory Set:
This activity is best completed in an outdoor setting where students have the space
to move. A suitable area as well as boundaries of play should be determined prior to
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Anticipatory Set/Cont’d.
conducting “Dodge the Invaders” game. The teacher should explain to students that they will be learning
about food webs. Ask students what comes to mind when they think of the word “web.” They might say
spider web, webbed feet, etc. Talk about the fact that “everything is connected to everything else” in a
web and how when one part of the web is broken or weakened, this has a ripple effect throughout the
entire web. Tell the students that they will be learning about a food web in nature and something that
weakens it - an invasive species.
The teacher might ask students to draw a preliminary food web or fill in a word web to learn the proper
components of a food web. Be sure that the students understand the terms that go along with this lesson:
food web, invasive species, native species, decomposers, producers, primary consumers, secondary
consumers, and tertiary consumers. Individual species cards with characteristics listed on the back will be
discussed and studied. Included will be two “wild cards” symbolizing nature’s main decomposers (bacteria
and fungi) which break down dead plants and animals and return their nutrients to the Earth.
Direct Instruction:
Each student in your class is an individual. He or she is a single, living organism among many organisms
on Earth. But looking around the room, though we may be unique in how we look and act, everyone is
human. The entire school of students, teachers and staff can be considered a population of humans.
The school is in a town, and the town can be considered a community of humans living alongside dogs,
cats, trees, flower gardens, birds, bees and other populations of organisms. When many organisms are
living together (biotic elements) and interacting with or using physical resources of the Earth like sunlight,
water, air and soil, (abiotic elements) they function as an ecosystem with hierarchical levels known as the
Ecological Levels of Organization. Within an ecosystem you may have several different habitats which
provide food, water, shelter and space to live and raise young. A population or organism may find a niche
within the habitat where it thrives, while also providing an essential service or benefit to other species.
Ecosystems have many living things that interact with each other, either preying on other organisms or
becoming prey for something else. Within an ecosystem there exists a food web; a food web shows how
plants and animals are interconnected as predators and prey within an ecosystem. A food chain shows
the direct link between specific species in an ecosystem and always starts with primary producers (green
plants).
Living organisms within food webs and food chains can be categorized into different trophic levels.
Producers (green plants) are on the first trophic level and make their own food using the Sun’s energy in
a process called photosynthesis. A consumer is an organism which cannot create its own food the way
primary producers can and must therefore eat either plants and/or other consumers for food. Primary
consumers are the first level of non-producers; they are usually plant-eaters and are also known as
herbivores. Secondary consumers are on the next trophic level, and they eat primary consumers and
sometimes primary producers. An organism which eats both primary producers (plants) and primary
consumers (animals) is called an omnivore. Tertiary consumers are at the top of the food chain and only
eat other consumers. If an organism only eats other consumers and not plants, it is called a carnivore.
These trophic levels form a pyramid, with primary producers on the bottom having the largest population
and final consumers or top carnivores at the top, having the smallest population in the ecosystem. How
do humans fit into the trophic pyramid? Are humans herbivores, omnivores or carnivores?
When undisturbed, an ecosystem tends to include a great variety of species which in turn form a complex
web of different interactions. The range of natural species in any particular habitat is called its biological
diversity, or biodiversity. Ecosystems are very complex, and when biotic and abiotic elements are disturbed,
although the damage to the overall system can usually be repaired, it can sometimes be too great and the
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Direct Instruction/Cont’d.
entire ecosystem is weakened or even eliminated. Consider using the destruction of a tropical rainforest
by logging or fire as an example of an ecosystem that has been disturbed beyond its capacity to repair.
Another example might be the damage done by a tornado. How might a tornado disturb an ecosystem?
What would a fire do to a forest ecosystem? What are some things humans do that disturb or destroy
ecosystems?
A native species is an organism that occurs naturally within an ecosystem to which it has become well
adapted over time. Non-native species are plants, animals, fungi or bacteria that have been introduced
into any habitat or ecosystem that is not their own, and they face many new challenges for survival.
Also known as exotics, some non-native species will not survive in this new ecosystem while others only
survive with assistance from humans (perhaps use the example of a gardener using a heat lamp or a
greenhouse to grow a cactus garden or orchids in a cold climate). Unfortunately there are also some nonnative species that not only survive when introduced into a new ecosystem, but have many tools which
enable them to thrive and eventually even take over their new habitat. These are what we call invasive
species. Invasive species can be extremely destructive to both natural and human ecosystems; they can
destroy crops, kill trees in parks or even break sidewalks and weaken the structural integrity of bridges
(you could use the zebra mussel cartoon story as an example of this).
Print and cut out the invasive species cards provided with this lesson. Following trophic level concepts,
you can print out more cards for species at the bottom of the trophic level (primary producers) to
accommodate more students, and fewer species as you climb the trophic pyramid. You may consider
laminating these cards for re-use. All but two of the species cards are native species. As a class, discuss and
review each organism in the food web and decide how they are interconnected. Remember an organism
can be connected to many other organisms either as a predator or as prey.
Guided Practice:
The goal of the game is for the native species to form a food web while avoiding the tags of invasive
species. The more native species that are included in the food web, the more diverse and healthy it is.
Two wild cards are also included which symbolize the decomposers (bacteria and fungi which break down
dead plants and animals; also an essential part of the ecosystem). Setting a 5-10 minute time limit to
the game may be necessary. The game of tag should proceed as follows: If the class is large, divide the
students in half. The students who are not engaged in playing may be the referees who determine at the
end of the game if the food web has remained intact. Repeat the game and have the referees become
players and the previous players take over as referees.
1.

Producers spread out in a designated area.

2.

Once producers are in place, the instructor signals all other species to enter.

3.

Primary consumers search for producers. Once found, they latch arms. Secondary consumers
search for primary consumers. Once found, they latch arms and together search for the necessary
producer. Tertiary consumers search for secondary consumers. Once found, they latch arms and
together search for all remaining organisms.

4.

An important rule: Invasive species can tag individuals or species pairs, but not groups of 3
or more (exemplifying the fact that there is strength in diversity within an ecosystem).

5.

When a native species is tagged by an invasive species, he/she must sit down and count 10
10
seconds before standing up again.

6.

Species can be protected from invasive species by taking cover with the appropriate species (noted
on back of species cards).
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Guided Practice/Cont’d.
7.

Invasive species do not latch arms with native species.

8.

Decomposers can latch onto any of the native organisms at any time. Decomposers may be tagged
by invasive species if they have not latched onto native organisms.

Closure and Assessment:
The game ends when the invasive species have no native species left to tag or time has run out. When
the game is over, have everybody sit down and discuss the results. If the native species were able to form
a food web, have them explain why the invasive species could not invade (tag) them. Tell students about
biodiversity and explain why it’s important in avoiding infestations by invasive plants. Also explain how
humans have facilitated the spread of invasive species. If time permits, have students choose another
species card and play the game again. This will allow students to see the different situations that can occur
with invasive species.
Create a rubric to score each student’s class involvement, discussion, critical thinking skills, ability to
complete tasks, leadership and teamwork skills. See the sample rubric below:

Assessment

                    Weak

  Basic      Proficient     Strong

Class Involvement
Discussion
Critical Thinking
Ability to Complete Tasks		
Leadership Skills
Teamwork Skills
Independent Practice and Related Activities:
Students should be directed to:
1.

Select and research another ecosystem such as a lake, wetland, prairie, forest, etc.

2.

Pick at least 10 organisms including examples of all the components of a food web (producers,
consumers, native species and invasive species).

3.

Place organisms on a food web diagram and draw connecting lines between the species with the
goal of keeping the food web intact.

4.

Explain what happens to a food web when invaded by non-native species.

Resources:
Interactive Food Web Activity:
http://teacher.scholastic.com/ACTIVITIES/explorer/ecosystems/be_an_explorer/map/foodweb_play.htm
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Resources/Cont’d.
Educator Resources with definitions and illustrations of the ecological concepts discussed in this lesson:
http://www.mlms.logan.k12.ut.us/~mlowe/speds2o2b.html
Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):
http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education curriculum
focused on experiential outdoor activities for people of all abilities
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive
•

Demonstrate each step of the game as you explain it. Use pictures to demonstrate which
species can latch on to one another and in which order.

•

Use color coded paper for the 3 trophic levels (green, yellow, blue), decomposers (brown),
and invasive species (red).

Hearing
•

Use larger printed nametag cards that are easy to read.

•

Use color coded paper for the 3 trophic levels (green, yellow, blue), decomposers (brown),
and invasive species (red).

•

Narrate the game.

•

Use bells on each of the invasive species.

•

Use color coded paper for the 3 trophic levels (green, yellow, blue), decomposers (brown),
and invasive species (red).

•

Select a smooth surface for playing, like a gym floor or a grass playing field.

•

Participants who have difficulty tagging others could be an Invasive Species and call out the
name of the species they want to “tag” if they are within 3 feet.

•

If mobility is limited, assign the student one of the Decomposer cards. If mobility is very
limited, the student could serve as a Native Habitat Conservancy where other students can
rest “on base” for five seconds (must count aloud) by touching the arm of the student with
special needs.

Vision

Motor
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Bye Bye Bullies: Develop a Web of Support
Food webs are support systems which cycle from primary
producers to decomposers and rely on each other to
live happy, productive lives. Create support webs in your
classroom, school and community. These networks can help
students report bullying and connect to peers, teachers
and parents. Kids often don’t report bullying at school
out of fear of repercussions by the bully, or because they
worry their concerns will not be taken seriously. Make sure
you are providing an environment of support with serious
consequences for bullying behavior.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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DODGE THE INVADER ACTIVITY CARDS

Instructions: Print these pages, cut out cards and use color coding below to match information front-toback. (Photos of individual species should be on the front of each card and species information should be on
the rear). Individual activity cards can then be glued together and laminated for durability.
Color Coding:
Red - Invasive Species
Green - Primary Producer
Blue - Primary Consumer
Yellow - Secondary Consumer
Orange - Decomposer
Note: If you print these in black and white, use color markers to assist students with distinguishing between
trophic levels.

Emerald Ash Borer
Emerald
Ash Borer
INVASIVE
INVASIVE

Japanese Knotweed
INVASIVE

Bacteria
Bacteria

Fungi
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Bacteria

Emerald Ash Borer

Decomposer for all organisms
in the food web

INVASIVE
Infests White Ash

You may latch onto any native
species at any point, but can
still be tagged if there are less
than three in your group

You may not tag White Ash
when two or more species are
latched onto it

Fungi

Japanese Knotweed

Decomposer for all organisms
in the food web

INVASIVE

You may latch onto any native
species at any point, but can
still be tagged if there are less
than three in your group

Displaces White Ash, White
Wood Aster and Switchgrass

You may not tag these species
when two or more species are
latched onto it
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White Ash

Deer
Mouse

Switchgrass

Eastern Tiger
Swallowtail

White Wood
Aster

Field
Cricket
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Eaten by Common Raccoon,
Gray Fox and Cooper’s Hawk
Eats White Ash, Switchgrass
and Field Cricket

White Ash
Eaten by Eastern Tiger
Swallowtail and Deer Mouse
Provides cover for Eastern
Tiger Swallowtail, Song
Sparrow and Common
Raccoon
Watch out for the Emerald Ash
Borer and Japanese Knotweed!

Eastern Tiger Swallowtail

Switchgrass

Eaten by Song Sparrow

Eaten by Field Cricket and
Deer Mouse

Deer Mouse

Feeds on White Ash and White
Wood Aster
Look for cover in White Ash

Provides cover for Field
Cricket and Deer Mouse

Field Cricket

White Wood Aster

Eaten by Song Sparrow and
Common Raccoon

Eaten by Eastern Tiger Swallowtail

Eats Switchgrass
Look for cover in Switchgrass

Watch out for Japanese
Knotweed!

Watch out for Japanese Knotweed
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Cooper’s Hawk

Gray Fox

Song Sparrow

Common
Raccoon
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Gray Fox
You have no predators

Eats Song Sparrow, Common
Raccoon and Deer Mouse

Look for cover in White Ash or
Switchgrass

Cooper’s Hawk
You have no predators

Feeds on Song Sparrow,
Common Raccoon and Deer
Mouse

Common Raccoon
Eaten by Cooper’s Hawk and
Gray Fox
Eats Field Cricket and Deer
Mouse

Look for cover in White Ash or
Switchgrass

Song Sparrow
Eaten by Cooper’s Hawk and
Gray Fox

Eats Eastern Tiger Swallowtails
and Field Cricket
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NAME

DODGE THE INVADERS
STUDENT

Pre and Post Quiz
1)

What is a food chain?

2)

What is the difference between non-native and invasive?

3)

Fill in the blanks to complete the ecological levels of organization.
________________, Population, ____________________ , Ecosystem,
Biome, Biosphere.

4)

What are two natural causes and two human causes that can negatively
change an ecosystem?
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DODGE THE INVADERS

INSTRUCTOR ANSWERS
for Pre and Post Quiz

1)

What is a food chain?
A: The direct “predator-prey” link between specific species within an ecosystem
i.e., “who eats who.” The food chain always begins with primary producers
(green plants).

2)

What is the difference between non-native and invasive species?
A: Non-native species are plants, animals, fungi or bacteria which are introduced 		
into a new habitat or ecosystem that is not their own (i.e., where they would not
naturally occur). Although an invasive species can sometimes be a native species,
it is most often a non-native species which becomes dominant and destructive 		
to an ecosystem.

3)

Fill in the blanks to complete the ecological levels of organization.
Organism , Population, Community , Ecosystem, Biome, Biosphere

4)

What are two natural causes and two human causes that can negatively change
an ecosystem?
A: Natural Causes can be fire, flooding, hurricanes, tornadoes, climate change, etc.
Human causes can be development/sprawl, pesticides, herbicides, chemicals and
pollutants used for agriculture and industry, dams and bridges, the introduction of
invasive species, etc.
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INVASIVE SPECIES BIOBLITZ
Lesson Topics:

Mathematics
Invasive Plants
Loss of Biodiversity
Monocultures

Grade Levels:
6th - 7th
Time Required:

3 + class periods

Learner Objective:
Through a series of observations and investigations, students will learn how the presence
of invasive plant species diminishes the biodiversity of an area. Students will be able to
explain biodiversity, monoculture, invasive species and recognize/describe the impacts
of invasive plants on biodiversity.
Students will:
•

Understand the importance of sampling in science

•

Learn how to set up a quadrat

•

Improve their observation skills

•

Understand how to make a chart quadrat

•

Understand the concept of species diversity

Materials Required:
4 stakes for each quadrat (8 for 2 quadrats, or 16 for 4 quadrats), flagging tape, a 1 meter
stick, rubber mallet, clipboards, field guides for invasive and native plants (optional),
data collection worksheets (provided with lesson plan).
Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Mathematics
2.1.7.A
2.1.7.B
2.3.7.A
2.6.8.A
2.9.6.C
2.9.7.C
3. Science, Technology and Engineering Education
3.1.6.C4
3.1.7.C2
3.1.7.C4
4. Environment and Ecology
4.1.6.F
4.1.7.D
4.1.7.E
4.5.6.A
4.5.6.F
4.5.7.B
8. History
8.2.6.C
8.2.7.D

LESSON
PLAN
INDOOR LESSON
PLAN
BIOBULLIES — OUTDOOR

Introduction:
Invasive species negatively impact biodiversity by growing aggressively and crowding out other plant
species. Sometimes invasive plants are so successful at colonizing an area that they are able to form
monocultures or systems with very low diversity usually consisting of a single, dominant species. In this
lesson students will design their own experiment to evaluate the impacts of invasive species on biodiversity.
Note: This lesson can be completed in very late spring, summer or early fall. For basic information on
invasive species 101, see the Center for Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above link includes definitions, frequently asked questions, maps, videos, and a section on why I
should care about invasives.
Anticipatory Set:
Select a project site. The project site should be an area on the school grounds or in a local park or natural
area that is easily accessible by your class. The site should contain at least one native habitat and one
invasive plant monoculture. If your school, park or public space does not contain an invasive species,
consider using a lawn as a monoculture site with low biodiversity. Likewise, if your school or park does not
have a wild area with at least some native species, consider creating a native species plot by seeding or
planting native wildflowers and grasses.
Visit the site ahead of time to scout for poison ivy, poison oak, giant hogweed, or other harmful plant
species. If any poisonous plants or other hazards are found, consider finding a new site or make sure the
students are aware of these hazards and are able to identify poisonous plants found there. In addition,
please consider speaking to your school grounds keepers or park facility manager to confirm whether the
site is sprayed with chemicals. Arrange to have the site free of chemical spray for the duration of your class
experiment. This might be an opportunity to request more environmentally friendly landscape methods.
You could also partner with a class that is doing the Pest Patrol Lesson in this supplement or incorporate
that lesson with your class. The Pest Patrol Lesson focuses on Best Management Practices, developing
an Integrated Pest Management Plan and developing a service learning project on school grounds or in a
local public space.
Direct Instruction:
Begin by defining an ecosystem. An ecosystem is a complex natural system composed of many living (biotic)
organisms which interact with and use the Earth’s physical (abiotic) resources such as sunlight, water, air
and soil. Next, discuss the concept of ecological succession. The following definition and explanation of
ecological succession is provided by Biology Online:
http://www.biology-online.org/
Ecological Succession: The progressive replacement of one dominant type of species or community by
another in an ecosystem until a stable climax community is established.
Background Information: The word succession was first used by the French naturalist Adolphe Dureau de
la Malle to refer to the growth of new vegetation after forest clear-cutting. Ecological succession plays an
essential role in changing the composition and structure of a community. For instance, after clear-cutting
when a new community of trees grows up in the forest and introduces shade to the ecosystem, or when a
previous growth of vegetation changes soil fertility. You can easily see the process of ecological succession
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Direct Instruction/Cont’d.
when new habitats are formed that are initially unoccupied by any plant species (e.g., after a lava flow or
a severe landslide). This kind of ecological succession where a new plant or animal community begins to
develop in an area where no soil initially existed is known as primary succession. Succession may also be
initiated when an existing plant community is disturbed (e.g., by fire, wind-throw or logging). Secondary
succession occurs when a community develops in an area where soil already exists.
Proceed by going over the definitions of native species, non-native species, invasive species, and
biodiversity. Explain that in our ever-changing environment, biodiversity allows an ecosystem to adapt
and flourish. A monoculture describes a habitat or ecosystem that has a small variety of species, and
therefore little biodiversity. A monoculture is often dominated by a single species or small number of
genetic variants. When the diversity of a habitat decreases, it reduces the ability of that habitat to adjust
to change or disturbance and makes it more susceptible to disease and predation. For example, if a fungus
attacks a corn field where only one species of corn is growing (a monoculture), the likelihood of losing
the entire crop is much higher than if the fungus were to attack a field where three species of corn were
growing as well as pumpkins, squash and green beans.
Discuss natural resource conservation, preservation and exploitation in Pennsylvania, through use of both
past and present day examples. Forest clear-cutting, coal and surface mining, gas drilling and farming
are all examples of natural resource industries. How have local natural resources industries evolved or
changed over time? Was there once logging in areas that are now being farmed? What effect have these
natural resource industries had on our working conditions and on Pennsylvania’s economy? Did these
industries have any long-term impacts on our region? Are there examples of conflict resolution between
industries or between industry and citizens? How have industry practices changed over time to be more
sustainable?
Even in well-managed conservation areas, these industries have all disturbed native ecosystems. When
land is disturbed by natural resources extraction, what is put in its place? How are disturbed areas ideal
for invasive species? What about human land development? What monocultures do you have in your
community? Is your entire neighborhood nothing but grass and a few trees? Are large fields planted with
nothing but corn? Are all the street trees the same species? If so, how does this affect our environment?
Draw a road going vertically from the bottom to the top of your blackboard. Draw different types of
tree and shrub leaves on each side of the board to represent a diverse forest ecosystem. Then ask your
class to consider this scenario: A logging company has divided a forest by building a road through it. The
company logs almost the entire forest for lumber (erase most of the leaves you drew on both sides of the
road, leaving only two or three on each side). On the right side of the road, the logging company plants
only oaks and pines (draw a few pine trees and a few oak leaves among the “trees” that weren’t logged).
On the left side of the road the logging company plants oaks, maples, ashes, beech and red buds, along
with dogwood and sumac shrubs, and also seeds the bare ground with native seed mix (draw one or two
examples of different tree leaves, clusters of bushes, and a few flowers).
Ask your class which side of the road would most likely develop into a diverse ecosystem, and which
would be more of a monoculture? Then draw a beetle in the middle of the road and present the following
question: If invasive beetles were accidentally introduced into the forest when an infested log fell off the
back of a truck hauling fire wood, which side of the forest would be more susceptible to invasion if the
beetles preferred oaks? Once these invasive beetles have devoured the oak/pine forest monoculture,
would they easily gain a foot-hold in the more diverse ecosystem on the other side of the road? How much
of an impact would they have on ecosystem biodiversity there? Would the forest be better able to fight,
adapt or resist beetle infestation? If so, why?
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Direct Instruction/Cont’d.
Give some examples of invasive organisms or ask the class for examples. Invasive species information as well
as definitions can be found at the PA DCNR website. Ask students to visit this website to see if they recognize
any of the plant species at their homes, along local roads or on school grounds:
http://www.dcnr.state.pa.us/forestry/wildplant/invplants.aspx.
Introduce the concept of biological sampling. How many blades of grass are in your lawn? How about the
number of oak trees in a forest? Or the number of blazing star flowers in a prairie? If you count the species
over time, how will the population numbers change and why? Scientists are often faced with questions of
population size and how it changes over time. Imagine how time consuming and difficult it would be to
attempt to count every individual tree in a large forest. The solution to this problem lies in biological sampling.
Scientists take measurements in a small portion of their research area and then use the information gathered
to estimate population numbers or conditions at a larger scale. Explain that the class is going to conduct a
study to get an idea of the species diversity in a natural habitat vs. an invasive species monoculture.
In ecological and field sampling, a quadrat is a common tool. A quadrat is a square or rectangular frame used
to mark off a random physical area to isolate the plants or animals that occur there. Quadrats can either
be used to count the number of different species in the sample or to count the abundance of one specific
species. Using mathematics, this sample size can then be used to estimate larger population sizes in the area,
to determine biodiversity or to aid in other ecological and scientific study. Explain that for your project you
will be selecting a native plant sample site and an invasive species sample site. A quadrat of 1m2 will be set
up at each sample site. Employ principles from geometry to create a quadrat that has a grid and a coordinate
system to aid in counting as well as documenting plant locations in your sample set. A grid can be created
using stakes, twine, or other simple materials.
Guided Practice:
1.
Prepare your class for a site visit and ask them to wear appropriate clothing. Hand out the data
collection worksheet and ask your students to review it before going into the field (don’t forget to take it into
the field too). Divide your class into two groups. Walk through the site with both groups and ask students to
help identify a section that has many invasive plants or even an invasive plant monoculture using invasive
plant field guides and knowledge of invasive species. After the invasive plant site has been selected, ask the
class to help find a site that is a quality native habitat. Ask students to observe plant diversity and note the
absence of invasive plants. To learn more about common Pennsylvania invasive plants and how to identify
them go to:
http://www.naturalbiodiversity.org/biobullies/index.shtml
2.
Determine the location for your two test plots and have group one set up the invasive species/
monoculture quadrat, and group two set up the native species quadrat. If you have a class larger than 20,
you may consider setting up two quadrats in each area to speed up the exercise. Using the meter sticks to
measure, students should stake each of the four corners and then use bright flagging tape to define the area.
3.
When the quadrats have been constructed, have students in each group break into research teams of
4-5 students. Each research team should assign roles of “counters” and “recorders,” and each team should
answer the preparatory questions included in the data collections sheets. Have the research teams in group
one begin with the invasive species/monoculture plot, and research teams in group two begin in the native
species quadrat.
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Guided Practice/Cont’d.
4.
Instruct the students to stay outside the quadrat borders to avoid trampling or disturbing the sample
site. The data collectors for each research team will work together to count the number of unique species
in each section of the quadrat. Research teams should assign each type of flower or plant (that is not grass)
with a capital letter and then count the number of each plant type. Grasses should be represented with
symbols, such as crosshatching, dots and “X”s. If there is simply too much grass to count this way, count
the grass in a half or a quarter or a hundredth of your quadrat and multiply by the appropriate number. The
recorder is responsible for keeping a tally in the correct section on the data sheets. Note: To complete this
activity, students are NOT required to identify the species they observe, but they could use field guides or
take photographs to identify certain species if they wish.
Once plant species have been counted and recorded, students can determine the percent of cover
5.
for each species and record it on their chart on the data page.
Information should also be recorded on the number and type of insects present in the quadrats
6.
(ants, pollinators, bees, flies, etc). If the students find any other organisms (salamanders, birds, mice, etc.),
these organisms should be recorded as well.
7.
After each group has completed a survey of the first quadrat, the “counters” and “recorders” should
switch and repeat the process in the other quadrat. At the end of the session all research teams will have
completed the data sheet for the invasive and the native habitat quadrats.
Closure and Assessment:
In the classroom, research teams should complete the discussion section of the data sheets. Following
completion of the data sheets, class discussion should include the following questions: Were your results
the same as you predicted? Why or Why not? Based on your knowledge of invasive species, should the
quadrats located in areas infested with invasive species have more or less biodiversity when compared to
those located in native habitat? Why are the invasive plant areas less diverse than the native plant areas?
How could your observations of plants relate to your observations of insects or other wildlife? Did you see
more or fewer insects in the invasive plant quadrat? Why? Consider a typical residential lawn. How does
this relate to the biodiversity of an invasive plant monoculture? Are there more or fewer species? Why?
How might this observation impact wildlife habitat in an urban, suburban, or rural area? Students can
use internet resources to check their observations and answers in this experiment against the opinions of
scientists and scientific researchers.
Independent Practice and Related Activities:
An inventory is a snapshot in time. Students might also wish to go back and do this activity at the same
location a month later. You could also conduct this exercise with students in two different seasons.
Performing the same inventory again is a good way to monitor species richness (number of different
organisms) and evenness (abundance of each organism) over time. Changes in this data over time may
indicate environmental changes.
Consider having your class research how a particular natural resource industry deals with disturbed land
after they have extracted the resources they want. Does it result in a diverse, native ecosystem? Discuss
how the method of natural resource extraction might be improved. Consider writing a mock or real letter
to companies or a government official regarding this issue. Marcellus Shale gas exploration and extraction
is a good example of a contemporary resource management debate. Ample news articles and websites are
available to aid in researching this topic.
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Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):
http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education curriculum
focused on experiential outdoor activities for people of all abilities:
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive:
•
•
		

Use images, audio, video and other diverse media and resource materials.
Walk through the motions of setting up a quadrat and counting plants as you explain the activity in
the field.

Hearing
•

For group participation, have students face the student with a hearing disability when talking.

•

Enlarge text for resources and worksheets provided to the student.

•

Select an accessible site for your BioBlitz lesson.

•

Have participants compare color, size, and texture, to differentiate between plants.

•

Select an accessible site for your BioBlitz lesson.

Visual

Motor
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Bye Bye Bullies: You Can’t Have Biodiversity Without Diversity
Prosperous ecosystems include a wide diversity of plants,
animals, fungi, bacteria and other living and non-living things.
Life is unique and fulfilling where there is variety in both our
natural and human environments. Promote diversity and
tolerance in the classroom using ecosystems as examples.
Invasive species and classroom bullies have a lot in common in
that they discourage diversity and individuality. Encourage your
students to embrace differences and refrain from saying or doing
something that makes someone feel like an outsider. Everyone is
important in our human community and in our ecosystem.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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INVASIVE SPECIES BIOBLITZ Worksheet

NAME
Pre-Questions

Based on your knowledge of invasive species, should the invasive quadrat have more or less biodiversity
compared to the native habitat quadrat? Why?

Species richness and evenness are two things that scientists use to measure biodiversity in a community.
Species richness is how many different organisms are found in an area, and evenness is the abundance of
each organism. Write your predictions for the outcome of the BioBlitz lesson below. Which plot will have
higher species richness? Which plot will have a higher species evenness value?

What other biotic and abiotic factors might affect the outcome of this experiment?
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BIOBLITZ DATA COLLECTION SHEET – INVASIVE/MONOCULTURE PLOT

NAME
Team Members:

Research Date:

Weather Conditions:

Plot Location:

Time Started: 						

Time Ended:

PLANTS
Assign a letter to each unique plant species in your quadrat. For grasses assign symbols for each unique
species, such as crosshatching, dots and “X”s. Fill in the quadrat diagram below using letters to represent the
individuals of each species.

1 METER

1 METER
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NAME

INVASIVE SPECIES BIOBLITZ Worksheet

In the chart below, record data for the number of unique species in your quadrat. It is NOT necessary to
identify each species, although you may if you would like to. Assign each unique species a letter. Record
the number of individuals for each species in the second column. You may use the notes column to record
additional information.

Species Letter

Number of Individuals

Percent Cover

Notes
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INVASIVE SPECIES BIOBLITZ Worksheet

Record observations of invertebrates (insects, slugs, spiders, etc.) and vertebrates (birds, mammals,
amphibians, reptiles, etc.) in the chart below.

Species Letter

Number of Individuals

Characteristic 1

Characteristic 2

BIOBULLIES — OUTDOOR LESSON PLAN
BIOBLITZ DATA COLLECTION SHEET – NATIVE SPECIES PLOT

NAME
Team Members:

Research Date:

Weather Conditions:

Plot Location:

Time Started:						

Time Ended:

PLANTS
Assign a letter to each unique plant species in your quadrat. For grasses assign symbols for each unique
species, such as crosshatching, dots and “X”s. Fill in the quadrat diagram below using letters to represent the
individuals of each species.

1 METER

1 METER
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INVASIVE SPECIES BIOBLITZ Worksheet

Record data for the number of unique species in your quadrat below. It is NOT necessary to identify each
species, although you may if you would like to. Assign each unique species a letter. Record the number
of individuals for each species in the second column. You may the notes column to record additional
information.

Species Letter

Number of Individuals

Percent Cover

Notes
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INVASIVE SPECIES BIOBLITZ Worksheet

Record observations of invertebrates (insects, slugs, spiders, etc.) and vertebrates (birds, mammals,
amphibians, reptiles, etc.) in the chart below.

Species Letter

Number of Individuals

Characteristic 1

Characteristic 2
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INVASIVE SPECIES BIOBLITZ Worksheet

Species Counts
General Categories

Total Number of Species

Total Number of Species in Each Area
Invasive
Native

Plants
Invertebrates
Mammals
Reptiles
Amphibians
Fungi/Moss
Birds

Conclusion Questions

1. Calculate species richness using the invasive species section data.

2. Calculate species richness using the native habitat section data.

3. Calculate species evenness for each sample using the following equation: Evenness = ni/N, when
ni = the number of species found in the group, and N = the total number of species found. Species
richness and evenness are used by scientists to monitor changes in an ecosystem over time.

4. Were your results similar to what you predicted? Why or Why not? Based on your knowledge of
invasive species, should the invasive quadrat have more or less biodiversity compared to the native
habitat quadrat? Why?
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NAME

INVASIVE SPECIES BIOBLITZ Worksheet

5. How could your observations of plants relate to your insect or other wildlife observations? Did you
see more or fewer insects in the invasive plant quadrat? Why?

6. Could you tell from your study how plant diversity relates to wildlife diversity? Why or why not?

7. What are some biotic and abiotic factors at the site that could have influenced your results?
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NAME

INVASIVE SPECIES BIOBLITZ
STUDENT

Pre and Post Quiz
1)

What is the difference between primary ecological succession and
secondary ecological succession?

2)

Name 3 invasive species in Pennsylvania.

3)

Explain how biodiversity relates to the ability of an ecosystem to adapt to
change.

4)

How can natural resource extraction create conditions that allow an
invasive species to take over? If an invasive species takes over a large
area and reduces the number of different species living there, what do
scientists call that area?
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BIOBLITZ

INSTRUCTOR ANSWERS
for Pre and Post Quiz
1)

What is the difference between primary ecological succession and secondary
ecological succession?
A: Primary ecological succession does not have soil present. Secondary ecological
succession has soil.

2)

Name 3 invasive species in Pennsylvania.
Here are some of the many examples:
•
Japanese Knotweed
•
Crown Vetch
•
Multiflora Rose
Canada Thistle
•
•
Purple Loosestrife
•
Autumn Olive
•
Tree of Heaven
•
Mile-A-Minute
•
Bush Honeysuckle
•
Kudzu

3)

Explain how biodiversity relates to the ability of an ecosystem to adapt to change.
A: Biodiversity refers to a diverse number of species and population sizes in an
ecosystem. The system will not be seriously damaged if one species is removed
from a niche because there are other species that can fill that niche or other
species that can become food or prey within the food web.

4)

How can natural resource extraction create conditions that allow an invasive
species to take over? If an invasive species takes over a large area and reduces the
number of different species living there, what do scientists call that area?
A: Natural resource extraction disturbs the ecosystem and removes species or
materials from it. This allows invasive species to move into disturbed areas and
out-complete existing native species. If an invasive species takes over an area and
reduces the biodiversity, it is called a monoculture.
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INVASIVE SPECIES FIELD JOURNAL
Lesson Topics:

Nature Observation
Impact of
Invasiveness
Journaling

Learner Objective:
Students will become familiar with observing patterns in nature through nature journaling
and will then apply their observation skills to assess the impacts of invasive species on
school grounds or in a local park or natural area.

Grade Level:

Materials Required:

Time Required:

Field journals (or materials to make field journals), internet access, reference materials
about selected invasive species, clipboards.

7th

2 + class periods

Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing, Speaking, and Listening
1.4.7.A
1.4.7.B
1.5.7.D
3. Science and Technology
3.7.1.A1
3.1.7.C1
3.1.7.C2
4. Environment and Ecology
4.1.7.D
4.1.7.C
4.1.7.F
Introduction:
Biodiversity is the existence of a great variety of species which form a complex web of
interactions within a habitat or ecosystem. A monoculture refers to an area of land that
is dominated by a single kind of organism, usually in the context of crop cultivation or
forest land; a monoculture lacks diversity. Invasive species negatively impact biodiversity
by growing aggressively and crowding out native plant species, in time changing an
area of land from a diverse habitat into a monoculture. In this lesson, students will use
their observation and writing skills to describe the impacts of invasive plant species on
biodiversity in their area. Note: This lesson can be completed in late spring, summer or
early fall. For basic information on invasive species 101, see the Center for Biodiversity
and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section
on why people should care about invasives.
Anticipatory Set:
Select an area on school grounds, in a local park, public space or a natural area to be
visited with your students. This exercise introduces students to nature observation.
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Anticipatory Set/Cont’d.
Start by discussing the Scientific Method with your class. The Scientific Method is the discovery of knowledge
through experimentation using a systematic approach to investigating a question or phenomenon. The
Scientific Method has five fundamental steps:
1) Identifying a problem
2) Formulating a hypothesis
3) Testing the hypothesis
4) Analyzing data
5) Making a conclusion
A hypothesis is an assumption or explanation for an observed phenomenon or fact which can be investigated
through experimentation and later tested to determine its validity. Observation is the use of the human
senses and/or instruments to analyze and measure patterns or phenomena and is an important skill that
scientists use when following the Scientific Method. Careful, detailed observation can reveal a variety of
information from general descriptions to measurable data. Have your class think of how scientists use
their observation skills; one example might be a wildlife biologist who closely observes a specific bird in
the field to document and understand its behavior, or perhaps a scientist who uses a microscope in the lab
to carefully analyze the growth of different bacteria over time. Scientists use field journals to record their
observations and record information in both words and graphics, using sketches and diagrams.
Hand out nature journals to each student. Journals can be purchased, or students can make journals as
part of the activity. Nature journals should have pages for writing and a hard cover for field use. Explain
that students are going to use their observation skills to describe the patterns they see in nature. This
exercise is intended to be an introduction to nature observation and journaling. Explain that the first
explorers of this country used field journals to record their observations; drawing sketches and writing
descriptions of the species they discovered when they traveled into new areas. Your class will be explorers
in their own schoolyard. They will learn to recognize nature’s patterns and will discover how disruptions,
like those caused by invasive species, alter the balance of an ecosystem.
You may use this as an opportunity to discuss the Lewis and Clark Expedition or Charles Darwin’s meticulous
journals that led to the Origin of Species. You are encouraged to introduce the somewhat forgotten, but
very influential naturalist and biogeographer, Alexander von Humboldt, who Charles Darwin described as
“the greatest scientific traveler who ever lived” (Rosenberg). Humboldt explored the wild lands of most of
Latin America and the southern portions of North America. His extensive and descriptive field journals and
sketches provided large, published volumes of information for students and scientists in Europe during
the Enlightenment period of the late 1700s through the 1800s (McCullough).
Take the class outside to your designated field site. Make sure they bring their journals and dress
appropriately. Ask students to walk around the site and then select a place to sit quietly and to observe
some of the patterns they see around them. Give some examples to get them started such as the bark of
a nearby tree or a cluster of wildflowers. Encourage students to use all of their senses and to sketch and
write about some of the patterns they observe. After approximately 15 minutes, take a few moments to
gather at a common place within your field site and initiate a discussion about the patterns each student
noticed and decided to draw or write about. Then ask students to move to another location and repeat
the process. Gather your class and discuss what they observed at the end of this activity.
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Direct Instruction:
Using written and online material, have students identify invasive species in your area and compile the
information. Select a few species that have discernable impacts to the environment in your area. Find
an area on the school grounds or in a local park or natural area that contains a particular invasive species
to focus on. This could be accomplished by asking Natural Biodiversity, your County Conservation District
office, a university professor or USDA for information. In addition, request that the agency send a staff
member to speak to your class about invasive species and your selected species in particular. If you don’t
have a speaker, you can easily provide the background information yourself.
After going over the definitions of invasive species, native species, non-native species and biodiversity,
review common invasive species in Pennsylvania. Begin by reviewing the Disastrous Dozen, a list of the 12
most of invasive plant species in Pennsylvania. You can find this list online by going to:
http://www.naturalbiodiversity.org/biobullies/index.shtml.
Also visit The Invasive Species Information Center website and the PA DCNR Invasive Species Tutorial:
http://www.invasivespeciesinfo.gov/unitedstates/pa.shtml
http://www.dcnr.state.pa.us/forestry/invasivetutorial/List.htm
Discuss the impacts that these species have on the habitat to which they have been introduced. Tell
the class that they are going to use their observation skills to develop a scientific study. Give a brief
description of the invasive species in terms of identification, impacts, signs, etc. (use BioBullies flashcards if
appropriate). Choose either a plant or insect for your class investigation as other species such as mammals
can be difficult observe.
Guided Practice:
1.
Divide the class into groups of 4 or 5 and tell them that they are going to design their own scientific
inquiry about a particular invasive species. In their journal, have students draw or write what they already
know about the selected invasive species, and list any questions or predictions they have. Review the
scientific method and help students set up their own scientific inquiry regarding the impacts of the
selected invasive species. Studies could compare the biodiversity of the invaded area with a diverse area;
monitor the health of the ecosystem in the invaded area or the impacts of the invasive species in another
manner. Students should formulate and record a hypothesis based on the information available to them.
After formulating their hypotheses, students will conduct an experiment to test these hypotheses and
collect data in the field. Studies could measure an isolated factor such as the amount of sunlight that
reaches the ground in invaded and non-invaded areas, or indicators of ecosystem health such as species
richness. Student inquiry could also consist of a catalog of wildlife in the invaded area or of damage to a
native species. Have students complete the Methods graphic organizer provided in this supplement.
2.
Ask students to explain the purpose of their investigation and to record identification information
and observations that indicate the presence of selected invasive species. What are the expected impacts
of the selected invasive species on the ecosystem? How could these impacts be recognized or monitored?
How might the presence of the invasive species affect other species in the same area? Do you expect
to see more or fewer other species in the invaded area compared to a non-invaded area? How might
you assess the health of your particular ecosystem? What characteristics determine ecosystem health?
Encourage each group to work together and use internet research to answer some of these questions
collaboratively.
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Guided Practice/Cont’d.
3.
Visit your study site and have students record their observations as they relate to their inquiries
along with drawings, diagrams, data charts and tables. Students should carry out their scientific inquiries as
a group and record questions and thoughts inspired by their observations and data. Next, have them write
about how what they are seeing relates to their predictions.
4.
Back in the lab, have students record and analyze their data and field notes. In addition, have students
fill in the Findings graphic organizer provided in this supplement. Ask them to reflect on the experience
from beginning to end. What does their observation and field study tell them about the species? Do their
hypotheses hold up?
Closure and Assessment:
Initiate a class discussion about your students’ inquiries and findings. Students should be encouraged to
share their findings with the class by describing their graphic organizer or reading from their field journals.
They should record results and conclusions in their field journal and hand them in at the completion of the
project for assessment, along with the Methods and Findings supplemental sheets they filled out.
Independent Practice and Related Activities:
Have students write a follow-up section in their journals to help reveal their thinking and understanding
of the concepts related to the invasive species they’ve studied. The responses you receive will help you
determine where additional support is needed. Here are some suggested questions for further study:
•

Tell me what you know about your selected invasive species. How did you find your information?

•

What is your opinion about the importation of non-native species for horticultural use?

•

How do invasive species relate to native species, biodiversity and ecosystem health?

•

How would you explain the impacts of the selected invasive species?

•

Think of three questions, two things you have learned and one suggestion for further investigation.

Lesson extension:
The class could participate in a long-term study of invasive species either by re-visiting the selected site
throughout the year to monitor changes in the ecosystem, or by working on an extended project. This
project could feature drawings, notes from research about invasive species, interviews/class presenters, or
perhaps the creation of a work of related fiction.
A supplemental reading list might be developed with one reading assigned to each student. At the beginning
of each class, have several students give a brief 3-5 minute overview of their reading assignment to teach
their classmates. Assigned reading may include a few chapters of Charles Darwin’s Origin of Species. You
may also include chapters from David McCullough’s book Brave Companions which chronicles important
explorers and scientists in history in small and engaging chapters. For introductory information about
Alexander von Humboldt go to:
http://www.enchantedlearning.com/explorers/page/h/humboldt.shtml
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Resources:
Lewis and Clark
A National Geographic online interactive Lewis and Clark activity allows students to make decisions on the
journey with Lewis and Clark, as well as read journal entries and facts along the way:
http://www.nationalgeographic.com/west/
Charles Darwin
For The Complete Works of Charles Darwin Online, including publications, manuscripts and illustrations,
visit:
http://darwin-online.org.uk/
Alexander von Humboldt
Enchanted Learning has a basic biography on von Humboldt. Go to:
http://www.enchantedlearning.com/
Search the above for Alexander von Humboldt (Quick hyperlink):
http://www.enchantedlearning.com/explorers/page/h/humboldt.shtml)
References:
Brave Companions
by David McCullough
Simon & Schuster, November 1992
Brave Companions can be reviewed and/or purchased by going to:
http://books.simonandschuster.com/
Search the above for Brave Companions (Quick hyperlink):
http://books.simonandschuster.com/Brave-Companions/David-McCullough/9780671792763)
Alexander von Humboldt: The Founder of Modern Geography
by Matt Rosenberg
About.com Geography Guide, January 2011
http://geography.about.com/
Select What Is Geography? then Historical Geography and Exploration, and finally Alexander von
Humboldt:
http://geography.about.com/od/historyofgeography/a/vonhumboldt.htm)
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Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT)
http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education
curriculum focused on experiential outdoor activities for people of all abilities
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive
•

Provide enlarged text of all materials and alternative supplemental resources.

•

Review scientific method concepts and provide an example to reinforce these concepts.

•

Utilize experiential learning through outdoor observation.

Hearing
•

Use a variety of senses to observe nature.

•

In team problem-solving groups, have team members sit in circles and go around the circle
having each student contribute one observation about their selected invasive species so as
to encourage participation by every student.

•

Provide enlarged text, Braille and alternative materials as supplemental or substituted
resources.

•

Use a variety of senses to observe nature.

•

Help students develop hypotheses which rely less on visual observation and which utilize
other senses instead.

Visual

Motor
•

Select a site that is accessible.

•

Use sight and sound senses for nature observation.

•

Develop a hypothesis and method that works within students’ abilities.
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Bye Bye Bullies: Early Detection and Rapid Response
Early Detection and Rapid Response (EDRR) is an important
tool in reducing the spread of invasive species. Students
can practice EDRR for bullying at school, at home and on
the internet by reporting bullying when they first observe it
happening. Rapid responses include telling the bully to stop,
supporting the student being bullied, or telling a teacher or parent.
Written words can be very powerful. Remember that words
written on the internet can hurt just as much as those spoken
to someone directly - sometimes even more so as they can’t
be taken back and can have large audiences.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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2. In the arrows,
write the question(s)
that your inquiry
wanted to answer.

3. In the arrows,
write your ideas for
a scientific inquiry to
help you answer the
starred question.

FIELD JOURNAL GRAPHIC ORGANIZER (Methods)

NAME
1. In the ovals, write at least
one question that you have
about the invasive species
Place a star by the
one that is the most
interesting.

Place a star next to
the idea that you
like the best.

4. In the circles,
write any questions
you have or any
problems you think
you might have with
your inquiry.
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3. In the arrows,
write the question(s)
that your inquiry
wanted to answer.

FIELD JOURNAL GRAPHIC ORGANIZER (Findings)

NAME
1. In the ovals, write three
things that you discovered.

2. Place a star by the
most interesting thing you
discovered.

4. In the squares,
write the results of
your experiment
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NAME

INVASIVE SPECIES FIELD JOURNAL
STUDENT

Pre and Post Quiz
1)

Fill in the blanks. In the field, scientists, researchers and explorers
use __________________ to record data and observations through
both ___________________ and ___________________.

2)

Define the following terms:

		

Monoculture:

		

Biodiversity:

3)

List three invasive plant species found in Pennsylvania.

4)

Explain how invasive species change the dynamics of an ecosystem.  
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FIELD JOURNAL

INSTRUCTOR ANSWERS
for Pre and Post Quiz

1)

Fill in the blanks. In the field, scientists, researchers and explorers use
field-notebooks  to record data and observations through both    writing   
and    sketching   .

2)

Define the following terms:
Monoculture
A habitat with very low diversity and the existence of a single species or over dominant species in a wide area. (Example: the large-scale cultivation of a
crop such as corn).
Biodiversity
The variety and variability among living organisms and the ecosystem in which
they live.

3)

List three invasive plant species found in Pennsylvania.
Examples might include any of the following:
•
•
•
•
•
•
•
•
•
•

4)

Japanese knotweed
Canada Thistle
Autumn Olive
Garlic Mustard
Bush Honeysuckle
Japanese Stiltgrass
Mile-A-Minute
Tree of Heaven
Crown Vetch
Kudzu

Explain how invasive species change the dynamics of an ecosystem.
Invasive species have no natural predators and out-compete native species
for food and other resources within an ecosystem. This results in a decline in
natural biodiversity and available resources and leads to greater susceptibility
to disease.
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INVASIVE SPECIES ON THE GO!
Lesson Topics:

Learner Objective:

Grade Levels:

Students will learn about trophic levels, food chains, food webs, plant reproduction, and
discuss the difference between fruits and vegetables. In addition, this lesson will cover
the characteristics of seeds and seed dispersal as well as plant reproduction. Students
will then be able to relate this information to the ability of invasive species to survive and
thrive in their new environments.

Trophic Levels
Food Chains
Food Webs
Success of
Invasives
4th – 6th

Time Required:
1

– 2 class periods

Materials Required:
Paper, pencils, access to the internet, large drawing paper (for posters)

Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing Speaking and Listening
1.8.5.B
1.8.5.C
3. Science, Technology and Engineering Education
3.1.4.A3
3.1.6.C4
4. Environment and Ecology
4.1.4.A
4.1.4.D
4.1.4.E
4.1.6.F
4.4.4.A
4.4.5.C
4.5.4.B
4.5.4.C

Introduction:
If appropriate for your grade level, begin by discussing and comparing the life-cycles
of different plants. A life-cycle should include germination, maturity, reproduction and
death (perhaps use a tree, flower or agricultural crop as an example). Then relate plant
structure to different functions, such as growth, survival and reproduction.
An ecosystem is a complex system of biotic (living) organisms and abiotic (non-living)
resources functioning together as a complete natural system. Ecosystems can be as small
as a puddle or as vast as a mountain range. Most ecosystems include plants, because
plants are primary producers and provide the basic food for food webs. A food web
shows how plants and animals are interconnected as producers, predators, prey and
decomposers within an ecosystem. A food chain shows the direct link between specific
species within a food web and always begins with the primary producers (green plants).
In a food web, not all species are directly linked as in a food chain. Remind your students
that humans are also part of a food chain and do not exist in isolation from other species.
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Introduction/Cont’d.
Flowering plants grow all over the world and in a wide variety of ecosystems and habitats based on their
ability to produce seeds and fill a certain niche. A biological niche is simply the role played by that organism
within an ecosystem – how it uses available resources and manages to out-compete other species while
simultaneously providing services or resources for others. Use the oak tree as a simple example of the
niche a species fills within a food web: Due to the size and dense foliage of mature oaks, acorns (oak
seeds) must germinate far away from the parent tree in order to have enough sunlight to grow. Nature
came up with an ingenious way for acorns to travel: squirrels. Squirrels and other small mammals gather
acorns and store them underground elsewhere to eat later. Often they forget where they bury these
acorns, and so they germinate far away from the shade produced by the parent tree.
Ask your class if they know the difference between a fruit and a vegetable. Allow several students to
provide their own definitions. Then explain that in biological terms, an angiosperm is a flowering plant
whose flower ripens into a fruit that contains seeds. All fruits come exclusively from flowering plants, and
anything with seeds is a fruit. Fruiting is the primary means by which flowering plants spread seeds to
reproduce. In contrast, a vegetable is actually a cultural term developed in our agricultural and culinary
communities. The term vegetable does not have a scientific definition. From an agricultural or culinary
perspective, a vegetable is the part of a plant that humans cultivate and consume. Therefore, plants we
call vegetables can be leaves (cabbage), stems (asparagus), flowers (broccoli), fruit (pumpkins), bulbs
(onion), roots (carrots), grains (corn), or fungi (mushrooms).
Did you know that an acorn is both a fruit and a nut? From a biological perspective, nuts are specialized
fruits because they contain a seed and have a single, hardened shell which was once the flower’s ovary.
Some things we call “nuts” in the culinary sense are actually fruits rather than true nuts to botanists
because they have split shells or multiple capsules. Examples of true nuts include chestnuts, hazelnuts, and
acorns, while examples of culinary nuts are peanuts (both a fruit and a legume), walnuts, and pistachios.
Though humans and animals may eat many types of fruits, vegetables and seeds, plants produce fruits
to provide protection, nutrients and dispersal mechanisms for seed reproduction. Angiosperms are not
the only types of plants that produce seeds; gymnosperms produce naked seeds within cones, such
those produced by pine or palm trees. Most plants produce thousands of seeds each year and these are
dispersed far and wide to help plants colonize new areas. Seeds often have specific mechanisms to help
them travel and you can think of them as hitchhikers, flyers or swimmers. Like native plant species, the
ability to disperse seeds often contributes to the success of invasive species, allowing them to move in
and take over habitat already occupied by native plants, or become established in disturbed areas such
as along roadsides after construction. For basic information on invasive species 101, see the Center for
Biodiversity and Ecosystem Health:
http://www.invasive.org/101/index.cfm
The above includes definitions, frequently asked questions, maps, videos, and a section on why I should
care about invasives.

Anticipatory Set:
As part of the anticipatory set, conduct a quick “Fruit or Vegetable” lab. Pick 6 - 8 common edible plants
and bring to class (see suggested list below). Cut or split each one in half and create a numbered station
for each item you have dissected. Before you give your introductory lecture on fruits, vegetables and
seeds, have students rotate through the stations, trying to determine the correct biological description
and the more commonly accepted description for each item on a piece of paper. Give your lecture about
fruits, vegetables and nuts and then talk about the importance of seeds. After your lecture, have students
rotate through the stations again to amend their answers. Review the results as a class, sparking student
discussion about the plants we eat. Here are some examples that you could bring in for your “Fruit or
Vegetable” lab. (Correct biological descriptions are followed by the more commonly accepted descriptions
in parentheses):
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Anticipatory Set/Cont’d.
Apple (fruit - fruit)
Tomato (fruit - vegetable)
Avocado (fruit - vegetable)
Strawberry (fruit - fruit)
Walnut (fruit [not true nut] - nut)
Potato (tuber - vegetable)
Celery (stalk - vegetable)
Lettuce (leaves - vegetable)
Broccoli (stem and flower - vegetable)
After discussing fruits, vegetables, seeds, native and invasive species, take your class on a seed collection
walk. If you can’t take your students outside, collect a variety of seeds beforehand to bring into the
classroom. Look for unique looking seeds while discussing the ways that seeds travel and how that relates
to seed design. For instance, some seeds are dispersed over long distances by animals because they are
bright in color and tasty. Others are hollow so they can float, and can travel long distances in water. Some
seeds, touch-me-nots for example, are equipped with springs that allow them to be flung far from the
parent plant when touched. Many seeds are light and fluffy so that they can be carried by the wind.
Others are sticky or have barbs that allow them to stick to bird beaks or animal fur and travel considerable
distances as hitchhikers. These are all examples of plant adaptations which improve reproductive success
and allow new plants to survive with less competition from other plant species.

Direct Instruction:
Have students check their socks to see if they picked up any “hitchhikers” along the way. Explain that
biological hitchhikers are seeds or plant parts that are inadvertently carried by humans when they get
stuck to us or our possessions. In fact, humans have a long history of moving plants. Write the quote from
Lady Bird Johnson below on the board and discuss its meaning. How are people major plant movers?
How can we avoid tracking invasive species (e.g. washing our boots, hosing down cars, not buying exotic
plants for our homes)? Explain that Lady Bird Johnson was the First Lady of the United States from 1963
to 1969 during the presidency of her husband Lyndon B. Johnson. As First Lady, she was a strong advocate
for beautification of the nation’s cities and highways and for the conservation of natural resources, The
Lady Bird Johnson Wildflower Center in Austin, Texas was named after her:
http://www.wildflower.org/
“Wildflowers are survivors. Many are native to this land; many, like us, are immigrants who sent their
descendants across the nation on the wheels of covered wagons, on the hooves of horses, or in the
pockets of frontier children.”
Ask the class to name some of the resources which plants need to survive. Allow for all answers.
Students should offer things like soil for nutrients, sunlight for photosynthesis, water, and space to grow
and reproduce. Introduce and explain the concepts of native, non-native, and invasive plants. Explain
that plants compete for the resources you just discussed and that some plants are better than others at
handling competition. Invasive plants are plants that have been introduced to an ecosystem that is not
their own. These plants arrive and compete with the native plants occupying the same niche for all of the
resources you discussed. Invasive plants have an advantage because they left their predators and diseases
back in their homeland. Unfortunately they are so good at competing for resources that they often crowd
out native plants which is bad news for wildlife.
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Direct Instruction/Cont’d.
Non-native species are introduced into new environments both intentionally and unintentionally. Some
were introduced for a specific purpose that had unpredicted results. Others are accidentally transported
or released and this is especially prevalent now that people are having more and more contact with other
ecosystems in the global community. Invasive species are considered pests because they cause harm to
the environment and sometimes, in specific cases, to humans as well. In addition to being really good at
competing with other plants, invasive plants are very good at making sure their seeds travel far. Their ability
to spread their seeds helps them out-compete native plants for resources and survival.

Guided Practice:
After returning to the classroom and discussing seed dispersal mechanisms, have students examine the
seeds they’ve collected and induce the method of dispersal based on the appearance of each seed. In
addition, have them tally the number of hitchhikers, swimmers and flyers the class collected and create a bar graph.
Using the Invasive Species on the Go worksheet, have students pick a seed and do the following:

• 		
				

•

Draw a sketch of the seed

•

Write a description of the seed and identify the plant if possible

•

Discuss how the seed travels

•

Write a scenario of how the seed might be dispersed to a new location

•

Describe the role or niche the plant might play in its new habitat
For homework, ask your students to fill out the second section of the Invasive 		
Species on the Go worksheet.

Use the internet and other resource materials to research invasive plants in Pennsylvania, looking for plant
species that were accidently or intentionally transported here. Have each student select an invasive plant
and answer the worksheet questions. For older grades, consider by-passing the worksheet and instead
have students write five paragraphs or a two page paper about the origin, introduction and impact of
this particular invasive species on Pennsylvania’s environment. Students should also explain how the seeds
of this plant are dispersed, and how this can help the plant to out-compete native plants for space and
resources. Lastly, students should explain current methods for controlling or eradicating the invasive species
they chose. Instruct students to list their references.

Closure and Assessment:
Have students complete and turn in the worksheet on seeds and invasive species. The quiz accompanying
this lesson plan will assist in both pre and post assessment as will class questions, class discussion and a
review of the worksheet answers.

Independent Practice and Related Activities:
The class could make “Least Wanted” posters for the invasive species they’ve researched to be displayed in
school or to present to other classes. Posters could show illustrations or images of the plant with information
on how to identify and prevent its spread (use the flashcards included in BioBullies if appropriate). Include
information on preventing dispersal of the plant’s seeds, roots and other plant parts.
Another related activity that your class might find fun and educational involves playing in the dirt! Ask
students to wear shoes or boots with rugged soles and then take them for a walk outside to a muddy area.
When you return, have students carefully remove the mud from their boots and place it in a container.
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Independent Practice/Cont’d.
Let the mixture sit overnight and then add it to the top of a planter filled with sterile potting soil. Observe
what grows over the next few weeks. Can students identify the plants?

Resources:
Scholastic – In class experiment about how seeds travel:
http://www2.scholastic.com/browse/article.jsp?id=3212

Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):

•

http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education
curriculum focused on experiential outdoor activities for people of all abilities:
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive
•

Provide enlarged text, a variety of media, resource materials, and images.

•

Student can verbalize answers for a scribe.

•

Review the worksheet in class and reiterate instructions.

Hearing
•

Have students raise their hands to provide answers. Have students with hearing disabilities
position themselves so they can see the teacher and the seeds being observed.

•

Provide enlarged text of worksheets and materials. Provide large images.

•

Use a magnifying glass to better show seed details.

•

Students can verbalize answers for a scribe.

•

Plan your seed collection walk along a sidewalk or easily accessible pathway.

•

If students struggle with motor skills, use a magnifying glass to better show seed details.

•

Students can verbalize answers for a scribe.

Visual

Motor
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Bye Bye Bullies: Spread Seeds of Kindness
Sometimes we hear someone making fun of someone else
and we laugh in spite of ourselves. It can be easy to join in
and make mean jokes about someone’s name, hair, clothes
or personality. When you hear a rumor, it can be tempting to
spread it, even if you know it’s not true. These are all ways
that we contribute to bullying. Bullying can have a snowball
effect; if one person begins bullying a student, others can
quickly contribute if the bullying is not addressed right away.
When you open your mouth, make sure you’re spreading
seeds of kindness, not the seeds of invasiveness.

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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NAME

INVASIVE SPECIES ON THE GO Worksheet

In the box below, draw a sketch of the seed and write a description of the seed. Discuss the way the seed
travels and write a scenario of how it might get from the parent plant to a new location.
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NAME

INVASIVE SPECIES ON THE GO Worksheet

Use the websites below to choose an invasive plant and answer the questions below.
http://www.dcnr.state.pa.us/forestry/wildplant/invasive.aspx
http://www.naturalbiodiversity.org/biobullies/index.shtml
http://www.nps.gov/plants/alien/factmain.htm
http://www.invasive.org/

What is the name of the invasive plant species you chose?

When did this species arrive in the United States? Where was it first introduced?

Describe one way in which this species is harmful to the environment.

How are the seeds of this plant dispersed? How can this method help it to crowd out other plants?

Name one thing we can do to help prevent the spread of this invasive species to new places.
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NAME

ON THE GO
STUDENT

Pre and Post Quiz
1)

What is a biological niche?

2)

What are the three primary ways that seeds travel?

3)

Where does fruit come from?

4)

Name three ways that the seeds of invasive plant species can travel
either on their own or with the help of humans.
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ON THE GO

INSTRUCTOR ANSWERS
for Pre and Post Quiz
1)

What is a biological niche?

A: biological niche is how an organism or population responds to the distribution
of resources and competitors of an ecosystem, often finding a unique way to
thrive while out competing some organisms and providing services or resources
to other organisms at the same time.
2)

What are the three primary ways that seeds travel?
A: hitchhike, swim and fly

3)

Where does fruit come from?
A: The flower of an angiosperm

4)

Name three ways that the seeds of invasive plant species can travel, either on
their own or with the help of humans.
A: Answers could include but are not limited to the following:

•
•
		
•
•
•
•
•

On the bottom of boots, or car tires
In freight or on transportation  machines such as barges, trucks, and
planes
Through the air
On people’s socks, or pants
On animal fur
Floating on water
Eaten, and then come out through scat
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IiNVASIVE SPECIES PEST PATROL
Lesson Topics:

Learner Objective:

Grade Levels:

This lesson covers the Ecological Levels of Organization, habitats, native verses invasive
species, civic leadership and local government. In addition, concepts and examples
of Best Management Practices (BMPs) and Integrated Pest Management (IPM) are
presented. All concepts culminate in a service learning project to create an IPM program
for your school grounds or a public space in your community. Information on holding a
mock Youth City Council Meeting and letter writing activities are provided.

Ecological Levels
BMPs
IMPs
6th – 8th

Time Required:

4 + class periods

Materials Required:
Poster boards, glue and pens for group poster presentations
Academic Standards:
http://www.pdesas.org/standard/StandardsBrowser/
1. Reading, Writing, Speaking, and Listening
1.6.6.A
1.6.7.B
1.6.8.A
4. Environment and Ecology
4.5.7.B
4.5.7.B.S8.B.3.1
4.5.7.B.S8.B.3.1.2
4.5.8.C.BIO.B.4.1.1
4.5.8.A
4.5.8.F
5. Civics and Government
5.2.6.D
5.2.7.C
5.2.8.B
5.3.8.D
10. Health, Safety and Physical Education
10.2.6.A
Introduction:
This lesson helps students make connections between the rights of U.S. citizens and the
rights of the environment. As students expand their world view to include both humans
and nature, they will learn about Best Management Practices (BMPs) and Integrated Pest
Management (IPM). These concepts will then be applied as the class develops its own
Integrated Pest Management plan. Invasive species are detrimental to the environment
whether they are plants, insects, birds or fish and can even damage human infrastructure
(see the cartoon story on zebra mussels included in this teaching package). BMPs and
IPMs address the problems caused by invasive species in ways that are less harmful to the
environment than traditional methods of pest control which can include the heavy use of
chemicals. For basic information on invasive species 101, see the Center for Biodiversity
and Ecosystem Health:
http://www.invasive.org/101/index.cfm
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Introduction/Cont’d.
This site includes definitions, frequently asked questions, maps, videos, and a section on why people
should care about invasives.
Anticipatory Set:
Have students read the Pest Patrol Resources included in this lesson plan. Explain that the students will
be developing an IPM as a class. Select an area within the limits of the school grounds as your designated
project site. A local park or public space may also be selected. School grounds are preferred, particularly
for the first year of your plan. Visit your project site and have students offer suggestions as to a specific
pest or problem to address and begin Guided Practice developing and implementing an IPM.
Direct Instruction:
American citizens enjoy the full freedoms, protections, and legal rights included in the U.S. Constitution.
As a citizen you have the right to vote, hold public office, serve in the military, etc. But what are your
responsibilities as a U.S. Citizen? First and foremost, the most important right you have as a citizen is to
vote. In addition, you are expected to respect the rights of others and you are expected to obey the laws
of your community, state and country. Being a responsible and engaged citizen also means lending your
knowledge, talents and time to the improvement of your community, state and nation by participating in
town meetings, public hearings, and community projects to help your fellow humans. The website kids.
gov is a great resource for further assistance in teaching students about the U.S. government and the
rights and responsibilities of citizens:
http://www.kids.gov/6_8/6_8_government_rights.shtml.
Now that the class has discussed what it means to be a responsible citizen, have a discussion about
our responsibilities as stewards of the environment. Do we have a responsibility to take care of the
environment, and if we do, what kind of a responsibility do we have? We understand that people need
each other to survive (think of all the people involved in producing the food you buy at the grocery store)
but people also need the environment too. Have each student name something that humans need from
the environment to survive (e.g. medicines made from plants) and explain that we are as much a part of
the ecological community as deer, birds and flowers.
Humans often appreciate the environment (think about how you might admire a view or a sunset), but do
we respect it and live in harmony with it? What are some of the ways that we show respect for the natural
world? Answers might include creating or protecting natural areas such as parks and forests, restoring
streams or participating in recycling programs. Then ask students about some of the ways that people
exploit the environment or show disrespect for our natural resources. Answers might include dumping
pollutants into rivers, excessive consumption, excessive natural resource extraction or sprawling land use.
Can disrespect for the environment hurt humans?
Next have students think about the difficult question: “Do ecosystems have rights?” Introduce the concept
of environmental ethics. According to the Stanford Encyclopedia of Philosophy, “Environmental ethics is
the discipline in philosophy that studies the moral relationship of human beings to, and also the value
and moral status of, the environment and its nonhuman contents.” Explain that contemporary western
countries have traditionally had a human-centered, or anthropocentric (an-throw-po-cen-trick) view of
the world, but that in recent years this anthropocentric view has expanded to include other species on the
planet and we are seeing the development of an ecocentric world view. Think of some simple ways that
we can foster this ecocentric world view to become better stewards of the Earth – how can we become
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more respectful environmental citizens in the classroom and as a school? How about at home or as a State
or nation? You may wish to discuss the role of the Environmental Protection Agency (EPA), Department of
Agriculture (USDA), PA Department of Conservation and Natural Resources (DCNR), and the work of other
government agencies that focus on conservation, natural resources, agriculture and the environment.
Just as the United States is a diverse nation of people, healthy ecosystems are biologically diverse systems.
Ecology is the scientific study of how living organisms interact with each other and with their environment.
The field of Ecology includes an important concept known as the Ecological Levels of Organization. Explain
that this is simply a hierarchy of all the different systems on Earth which function on a global scale as one
giant, living system. Beginning at the level of the organism, if you look around your classroom you’ll see
that each one of your classmates is an individual organism and functions as an individual. A population is a
group of similar organisms. You could think of your school as a population of students. If you have several
different populations of organisms interacting and living in the same area (e.g. teenagers, firefighters or
teachers) then you have a community.
When you have a number of different communities composed of different organisms all living together and
sharing abiotic resources such as oxygen, water, soil, etc., this is known as an ecosystem. Ecosystems with
similar plant communities in areas with similar climatic and geographic conditions are known as biomes.
Examples of biomes include deserts, grasslands, and temperate forests (Pennsylvania is in the Temperate
Forest Biome). These biomes function together to comprise our globe or Earth. Remind students that
ecological communities and biomes are not constrained by political boundaries or individual property
lines – they extend across national borders.
As discussed earlier, humans depend on the living and non-living environment for many things.
Unfortunately, poor practices are often used to extract the natural resources that we depend on today.
Likewise there are sustainable practices that allow us to obtain the natural resources we need with a less
harmful effect on the environment. Because we derive everything from the environment around us, how
are ecosystems connected to our economy? Look around the room and at yourself. Can you name what
materials were used to make the things you use every day in your classroom? Do you know where those
materials came from? Now consider food. We know that a healthy meal contains fruits, vegetables and
protein. How many different kinds of plants are in your lunch?
Best Management Practices (BMPs) prescribe more sustainable ways of managing, processing or
controlling a resource, industry or project. Most often BMPs are developed to achieve a workable balance
between resources and economics; in other words they define specific ways to conserve and maintain
a resource while still allowing industry to develop and make a profit. BMPs can be official policies or
unofficial guidelines and recommendations. Many government agencies, industries and professions
develop BMPs as innovative alternatives, and real-world examples with the goal of helping them become
more environmentally aware.
Stormwater management can highlight the concept of BMPs. As a result of human development, water
pollution in U.S. lakes and streams has been an issue of wide concern for several decades. Many pollutants
are entering lakes, streams and oceans through point-source pollution - that is pollution which originates
from one particular source and is picked up and carried to another place. In addition, increased volume
and rate of stormwater runoff from non-porous or impervious surfaces (non-point source pollution) has
caused problems with erosion and excessive sediment in U.S. water bodies. Water pollution and stormwater
runoff can come from poor farming practices, over-fertilized lawns in residential developments, or urban
and industrial centers. As a result, government and industry involved in stormwater management have
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developed BMPs to address and improve water quality in our lakes and streams. The EPA has an extensive
website on stormwater BMPs you may reference for examples:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/bmp_background.cfm.
Pests can be either native or invasive species and are defined by humans as organisms that cause
damage, harm or illness to human health, property or livelihood. When it comes to pests, Integrated Pest
Management (IPM) is a type of BMP which lays out an environmentally conscious approach for reducing
or controlling pests. As the word “integrated” suggests, IPM incorporates many different concepts and
methods to find a solution to a problem. IPM always involves an understanding of pest life-cycles and
of how a particular pest interacts with the environment. In addition, IPM considers current pest control
methods and environmental stewardship to manage a pest so that it has minimal negative impacts on the
environment and on human health, property, and economics. Native plants and animals can help control
pests naturally through competition for food and resources, through exclusion by not allowing them room
to grow, and also through predation. For more basic information about IPM and the benefits of IPM go to:
http://www.epa.gov/pesticides/factsheets/ipm.htm.
For information on Pennsylvania Integrated Pest Management go to:
http://extension.psu.edu/ipm.
Encouraging insect predators can be one safe and effective option for controlling insect populations. Birds
and bats help control insect populations, particularly pests like ticks, mosquitoes, ants and grasshoppers.
Early colonists attracted bluebirds to their orchards and farms as a natural way to assist with insect control.
Despite their bad rap, bats are very effective at controlling mosquito populations. To include birds and/or
bats in an IPM plan, you must consider what these predators need to survive. There are four basic habitat
requirements: food, water, shelter, and space to live and raise young. Consider planting native trees and
shrubs in your yard to provide both shelter and food for birds and/or bats. Building bird houses and offering
winter bird feeders can also help establish birds in your schoolyard or project site. For more information
about when and where to put up bird houses, see this site:
http://www.birdhouses101.com/when-where-birdhouses.asp.
For information on how to build homes for bluebirds go to:
http://www.coveside.biz/bluebird-houses.htm.
To learn more about Pennsylvania bats, some of which are threatened species, see this website:
http://www.batmanagement.com/Batcentral/batspecs.html.
Guided Practice:
1.

Review IPM basics. Refer to this EPA site:

http://www.epa.gov/pesticides/ipm/index.htm
2.
Meet with grounds people, park maintenance staff, or those in charge of pesticide application and
pest management for your site to learn about current policy, practices and application schedules as well as
any current pest problems.
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3.

Break students into groups and assign each group a research topic such as one of the following:

		

Common pesticides or pesticides used on your project site

		

Pros and cons of pesticides and their effects on humans and the environment

		

Alternative practices and IPM principles

		

Birds and bats as natural pest managers

4.
Have each group develop and design a poster and then present the information they have researched
to their classmates. Then arrange for students to give their presentations to the principal, the school grounds
crew, your food service director, or any other individuals whom you feel should be present.
Develop a simple IPM using the EPA website and other resource materials as necessary. Your IPM
5.
should include a mission statement, and objectives and policies for integrating natural pest controls with
the goal of either reducing or eliminating the need for expensive chemical treatments. Your IPM can also
designate preferred chemicals, or highlight certain species that will be most beneficial to pest control on
your project site. For example, birds and bats can be beneficial for insect control, while also promoting
schoolyard habitat efforts. In addition, native plants can actually help impede certain invasive plants
from growing or spreading, while also providing habitat to beneficial pest control organisms, such as
pollinators and birds. After students have developed an IPM they will present their class IPM project to the
school principal, grounds people, the superintendent, and other groups or individuals involved in school
maintenance and student health and safety. After discussing the IPM, reach an agreement and approve an
IPM implementation plan.
6.
Use the objectives developed in the IPM to implement your vision of a sustainably managed
schoolyard or public space. Planting native trees and shrubs to attract birds and bats can provide an
aesthetic amenity to your school and is a great service learning component for your class. Perhaps your
class could plant one native tree and three shrubs each year as an ongoing grounds beautification and pest
management plan. Students could put together bird houses and bat box kits which could be purchased
or integrated into a shop class project, while bird feeders could be purchased or made by re-using plastic
bottles (see information in resources section of this lesson). Have students work with the grounds crew to
plant and to put up houses and feeders after researching the best height and location based on the species
you are targeting.
Adaptations:
Subsequent year groups could evaluate past IPM projects, make amendments and offer one and five year
work plans. Each year your students could pick a new place to incorporate into the IPM plan, creating a
ribbon of connected, improved public and habitat space for the wider community.
Students could build a school community garden and use it to reinforce concepts of environmentally friendly
pest management in agriculture. Issues of chemicals and pesticides could be researched and discussed.
Organic gardening, healthy eating and the benefits of locally-sourced produce could be taught school-wide.
In addition to having a discussion or presenting student research to your grounds crew, cafeteria staff could
be involved in incorporating school-grown food into the school lunch program. Home economics classes
could be involved in harvesting and utilizing the fresh vegetables as well.
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Closure and Assessment:
Ask students to reflect on their experience, either through a brief writing assignment or through class
discussion. Consider asking some critical discussion questions, such as:
1. How are economic goals and achievements related to our environment and to ecological
conservation?
2. Does a city government have an obligation to maintain places of cultural and/or ecological
significance in a community?
3. How can citizen groups and elected officials work together to solve problems?
4. What did you learn about invasive species and how they relate to Integrated Pest Management?
5. What elements of the school IPM could you use at your home?
Independent Practice and Related Activities:
Engage your students in a mock youth Town Hall Meeting activity to demonstrate the concepts covered in
this lesson. Develop a scenario where a piece of public land is under debate. For example, a state forest is
infested with Emerald Ash Borer. Designate a “City Council” of 5 students who must come up with an IPM
plan for the Emerald Ash Borer. Split the remaining students into different interest groups, such as loggers,
a company that makes baseball bats out of ash trees, land owners, conservationists and law makers. Have
them discuss possible methods for managing the Emerald Ash Borer and use city council members as
moderators who will vote on an Emerald Ash Borer IPM for the state forest.
Have your class present the IPM that they developed at a real city council or school board meeting. Use oral
and visual presentations to build student public speaking and communication skills. Encourage students
by giving them extra credit. Ask them to attend a town hall meeting and write a 1 page summary of what
was covered.
Students could write letters to their congress person and representative regarding the need for IPM in
Pennsylvania, or else focus on an invasive pest issue, endangered species or threatened Pennsylvania
habitats.
Resources:
Natural Biodiversity’s list of BioBullies, invasive plants of Pennsylvania:
http://www.naturalbiodiversity.org/biobullies/index.shtml
Environmental Ethics:
http://www.envethics.org/
Environmental Protection Agency:
•

About http://www.epa.gov/aboutepa/index.html

•

Pesticides and Chemicals in Schools

•

http://www.epa.gov/epahome/school.htm#pesticides

•

IPM for Schools http://www.epa.gov/pesticides/ipm/index.htm
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US Fish and Wildlife Service Integrated Pest Management Resources (printable pdf):
http://www.fws.gov/contaminants/Documents/IPMpol.pdf
Pennsylvania Department of Conservation and Natural Resources:
http://www.dcnr.state.pa.us/
United States Department of Agriculture:
http://www.usda.gov/wps/portal/usda/usdahome
National Wildlife Federation:
http://www.nwf.org/
•

Schoolyard Habitat and Educator Resources:

•

http://www.nwf.org/At-School.aspx

•

Tips and Certification for Backyard Habitats:

•

http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/Create-a-Habitat.aspx

IPM Plans for Vermont Public Schools:
http://pss.uvm.edu/pd/schoolipm
http://epa.gov/pesticides/ipm/brochure/
News article about building bat houses in Burlington County, PA:
School Shop Class Batty for Building
By: JEANNIE O’SULLIVAN
Burlington County Times:
http://www.fws.gov/contaminants/Documents/IPMpol.pdf
Wild Wings Company:
Bluebirds: The First Biodiversity Agent:
http://www.wildwingco.com/bluebirds.html
Plans to Build a Bird House:
http://www.birdwatching-bliss.com/image-files/wren-house-plans-lg.jpg
*NOTE* The wren box will work for a number of species including: wrens, bluebirds, tree swallows,
chickadees and titmice.
http://www.freebirdhouseplans.net/bluebirdhouseplan.html
To Purchase Birdhouse Kits (or ask for kits donated):
http://www.thebirdhousedepot.com
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Plastic Bottle Bird Feeder:
http://www.artistshelpingchildren.org/birdfeedershousesperchescraftsmakingartscraftsideaskids.html
Plans to Build a Bat House:
http://tallented.hypermart.net/plans/smallbat.gif
Where to Place Bat Houses:
http://www.batmanagement.com/Batcentral/batboxes/whyfail.html
Accommodations for Guided Practice for Students with Different Abilities:
Resources and recommendations can be found through the following sources:
•

Parent Educational Advocacy Training Center (PEACT):

•

http://www.peatc.org/peatc.cgim?template=peakaccom

•

National Wildlife Federation (NWF) Access Nature, an inclusive outdoor education
curriculum focused on experiential outdoor activities for people of all abilities:
http://www.nwf.org/Get-Outside/Outdoor-Activities/Garden-for-Wildlife/SchoolyardHabitats/Create.aspx

Learning/Cognitive
•

Provide enlarged text, a variety of media and resource materials, and images. Use diagrams
and tactile materials.

•

Encourage group participation by positioning groups in circles and giving each student a
chance to speak.

Hearing
•

Have students raise their hands to provide answers. Have hearing-impaired students
position themselves so they can easily see the teacher.

•

Students can communicate information on a poster board or in writing if verbal presentations
are difficult.

•

Encourage group participation by positioning groups in circles and giving each student a
chance to speak.

•

Provide enlarged text of worksheets and materials. Provide large images.

•

Students can verbalize answers for a scribe.

•

Encourage group participation by positioning groups in circles and giving each student a chance
to speak.

Visual

Motor
•

If students struggle with motor skills, use a tape recorder or scribe to record answers, ideas
and information from the student.

•

If mobility is a concern, remember to select a site that is accessible.
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Bye Bye Bullies: Pest Management
Just as there are invasive pests in our environment, so your
school might house pesky bullies! Did you know that bullying
is often a cry for help? Bullies may feel lonely, have issues
at home, be struggling in school, or trying to fit in. As you
develop an Integrated Pest Management plan, consider
developing an Integrated Bully Management plan for your
classroom. Work together to combat bullying utilizing all of
the tools available to you, but don’t forget to reach out to
bullies, help them to change behavior and address the causes
for their anti-social behavior. That way, you’ll get to the root
of the problem and nip it in the bud!

These materials are part of the publication BioBullies: An Invasive Species Educational
Supplement for Pennsylvania Schools. ©2011 Natural Biodiversity. See BioBullies’
Acknowledgements Section for credits and allowable use.
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INVASIVE SPECIES PEST PATROL
STUDENT

Pre and Post Quiz
1)

What is the definition of a pest?

2)

What do the following acronyms stand for?
BMP: B_____________M_________________P_______________
IPM: I_______________P_________________M__________________

3)

Fill in the blanks to complete the ecological levels of organization.
________________, Population, __________________, Ecosystem,
Biome, Globe

4)

How can native plants and animals help control pests in an IPM plan?
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INVASIVE SPECIES PEST PATROL
INSTRUCTOR ANSWERS
for Pre and Post Quiz

1)

What is the definition of a pest?
A: An organism that causes damage, harm or illness to human health,
property or livelihood

2)

What do the following acronyms stand for?
BMP: Best Management Practices
IPM: Integrated Pest Management

3)

Fill in the blanks to complete the Ecological Levels of Organization:
Organism    , Population,    Community   , Ecosystem, Biome, Globe

4)

How can native plants and animals help control pests in an IPM plan?
A: Answers may include something like the following: Native plants and
animals can help control pests naturally through competition for food and
resources, through exclusion by not providing space for pests to grow, or
through predation.    
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        Resources
This resources section is intended to both reinforce and augment the BioBullies supplement
materials developed by Natural Biodiversity. In this document you will find additional lesson
plans, activities and other information for use in the classroom, in group activities or in other
environmental education settings.

•

Online Resources for Information about Invasive
Species
Links to websites providing information on invasive species in Pennsylvania,
the U.S. and around the world.

•

Online Newspaper and Magazine Articles about
Invasive Species
Links to articles in newspapers and magazines for a broader view of the
problems associated with invasive species.

•

Invasive Species Lessons and Activities

		

Links to other invasive species lesson plans for use along with this
BioBullies supplement.

•

Additional Resources
A list of books, films and other media about invasive species.

Internet Resources
(URL addresses are case sensitive.  Be sure to include capital letters.)
PA Department of Conservation and Natural Resources (DCNR)
Invasive Plants:
http://www.dcnr.state.pa.us/forestry/wildplant/invasive.aspx
PA Department of Conservation and Natural Resources (DCNR)
Native Plants:
http://www.dcnr.state.pa.us/forestry/wildplant/native.aspx
PA Department of Conservation and Natural Resources (DCNR)
Best Management Practices for Prevention of Invasive Hitchhikers:
http://www.dcnr.state.pa.us/forestry/invasivefactsheets/index.aspx
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PA Department of Conservation and Natural Resources (DCNR)
Invasive Exotic Plant Management Tutorial:
http://www.dcnr.state.pa.us/forestry/invasivetutorial/index.htm
Natural Biodiversity
Kids Patch for Teachers, Parents and Kids:
http://www.naturalbiodiversity.org/kids/index.html
Disastrous Dozen invasive Plant Fact Sheets:
http://www.naturalbiodiversity.org/biobullies/index.shtml
Center for Invasive Species and Ecosystem Health:
http://www.invasive.org/
Pennsylvania Invasive Species Council:
http://www.invasivespeciescouncil.com/
Pennsylvania Center for Environmental Education:
http://www.pcee.org/
Pennsylvania Association of Environmental Educators:
http://www.paee.net/
Pennsylvania Fish and Boat Commission
Clean Your Gear: Reduce the spread of AIS:
http://www.fishandboat.com/cleanyourgear.htm
Pennsylvania Fish and Boat Commission
Aquatic Invasive Species:
http://www.fish.state.pa.us/ais.htm
Pennsylvania Fish and Boat Commission
10 Least Wanted Aquatic Nuisance Species:
http://www.fish.state.pa.us/anglerboater/2001/so2001/leastpostr.pdf
Penn State Entomology
Brown Marmorated Stink Bug:
http://ento.psu.edu/extension/factsheets/brown-marmorated-stink-bug
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Invasive Species Information (Courtesy of Univ. of Georgia, USFS, USDA APHIS):
http://www.invasive.org/
National Biological Information Infrastructure
A Guide to Nonnative Invasive Plants Inventoried in the North:
http://www.nbii.gov
Search: Invasive Plants North Forest > Click the first link
Global Invasive Species Database > Pennsylvania:
http://www.invasivespecies.net/database/
In the Country or Location field, search: Pennsylvania:
National Invasive Species Information Center:
http://www.invasivespeciesinfo.gov/index.shtml
Pennsylvania Sea Grant
Lake Erie and Delaware River Watershed:
http://seagrant.psu.edu/seagindex.htm
Interactive Biodiversity Site
Focusing on soil, water, forests, and native species:
http://www.greenworks.tv/tvshow/other/biodiversity.html
National Park Service, Plant Conservation Alliance
Least Wanted: Alien Plant Invader Fact Sheets:
http://www.nps.gov/plants/alien/factmain.htm
Protect Your Waters
Stop Aquatic Hitchhikers; Rusty Crayfish:
http://www.protectyourwaters.net/hitchhikers/crustaceans_rusty_crayfish.php
Children and Nature Network
Building a Movement to Reconnect Children and Nature:
http://www.childrenandnature.org/
Pennsylvania Department of Education:
http://www.education.state.pa.us
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Newspaper and Magazine Articles about Invasive Species
(URL addresses are case sensitive.  Be sure to include capital letters.)
Fifth Graders Have the Proof - Alien Invaders are Taking Over the Environment
Leominster Champion Weekly Newspaper
http://www.leominsterchamp.com/news/2009-06-26/front_page/003.html
Attack of the Alien Invaders
By Susan McGrath
Republished from the pages of National Geographic magazine
http://environment.nationalgeographic.com/environment/habitats/attack-alien-invaders.html#page=1
Huge, Freed Pet Pythons Invade Florida Everglades
Stefan Lovgren
for National Geographic News
June 3, 2004
http://news.nationalgeographic.com/news/2004/06/0603_040603_invasivespecies.html
Maryland Wages War on Invasive Walking Fish
Hillary Mayell
for National Geographic News
July 2, 2002
http://news.nationalgeographic.com/news/2002/07/0702_020702_snakehead.html
Feral Swine Poised to Run Hog Wild Over Landscape if Not Stopped Soon
For Chesapeake Bay Journal
By Lara Lutz
http://www.bayjournal.com/article.cfm?article=3891
State Targets Growing Feral Swine Population
By Celanie Polanick
Pittsburgh Tribune-Review
http://www.pittsburghlive.com/x/pittsburghtrib/news/state/s_571609.html
Fly Fishers Serving as Transports for Noxious Little Invaders
By Felicity Barringer
For The New York Times
Published: August 15, 2010
http://www.nytimes.com/2010/08/16/science/earth/16felt.html?_r=2&ref=invasive_species
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Predicting Movements
By Henry Fountain
For The New York Times
Published: September 21, 2009
http://www.nytimes.com/2009/09/22/science/22obflour.html?ref=invasive_species
Fight Against Asian Carp Threatens Fragile Great Lakes Unity
By Monica Davey
For The New York Times
Published: January 2, 2010
http://www.nytimes.com/2010/01/03/science/earth/03states.html?ref=invasive_species
Invasive Fish Species Are Proving a Shock to the Ecosystem
By Tom Vaughn and Deborah Weisberg
For The New York Times
Published: October 7, 2006
http://www.nytimes.com/2006/10/07/sports/othersports/07outdoors.html?ref=invasive_species
Plant Seeds Hitch Rides on Traveling Shoes
By Henry Fountain
For The New York Times
Published: October 10, 2008
http://www.nytimes.com/2008/10/14/science/14obshoe.html?ref=invasive_species
New Trend in Biofuels Has New Risks
By Elisabeth Rosenthal
For The New York Times
Published: May 21, 2008
http://www.nytimes.com/2008/05/21/science/earth/21biofuels.html?ref=invasive_species
Emerald Ash Borer May Devastate Lumber Industry
By Cliff White
For Centre Daily Times
August 12, 2010
http://www.centredaily.com/2010/08/12/2147166/pest-may-devastate-lumber-industry.html
Invasion of the Rusty Crayfish
By Karen Gardner
For The Frederick News Post
Originally published October 18, 2007
http://www.fredericknewspost.com/sections/news/display.htm?storyID=66523
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Cuddly Squirrel or Gray Menace? When Invasive Species Pose an Environmental Threat
By Hilary Parker   
For Scientific American
April 28, 2008
http://www.scientificamerican.com/article.cfm?id=introduced-species-pose-environmental-threat
Purple Loosestrife: An Insidious Beauty in Indiana
By Dawn Hewitt
For Herald-Times, Bloomington, Indiana
Fri, Jul 30, 2010
http://dailyme.com/story/2010073000000888/purple-loosestrife-insidious-beauty-indiana.html
Bats Facing Regional Extinction in Northeastern US from Rapidly Spreading White-Nose
Syndrome
By Guy Lasnier, University of California – Santa Cruz
Editorial adaptations by Science Daily
Aug 6, 2010
http://www.sciencedaily.com/releases/2010/08/100805142945.htm

Other Invasive Species Lesson Plans
(URL addresses are case sensitive.  Be sure to include capital letters.)
Tracking Aliens in the Schoolyard (Grades 6-8)
Includes:
•
•
		

Becoming familiar with the structures, plants, and signs of habitats around a
schoolyard.
Using schoolyard drawings to organize and understand spatial distances and
relate that information to the occurrence of alien weed species.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/Tracking%20Aliens2.pdf

Alien Wanted Poster (Grades 6-8)
Includes:
•
•

Expressing knowledge about invasive plants learned in previous lessons through art.
Educating others, including peers, through community outreach.

		

http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/Alien%20Wanted%20Posters2.pdf

		

http://www.webs.uidaho.edu/nsan/aliens/wanted.htm
The URL immediately above links to a sample poster.
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Pressing Aliens (Grades 6-8)
Includes:
•
•
		

Acquisition of skills for skills for collecting and preserving plants, and
understanding why plants are collected.
Becoming aware of the rules of plant collection and how to protect against
harmful plants.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/Pressing%20Aliens2.pdf

Raising Aliens (Grades 6-8)
Includes:
•
•
•
•
		

Describing how seeds and fruits help with seed dispersal.
Recording data over a long period of time and data graphing.
Drawing and describing the structure and function of a flower and its parts.
Understanding why noxious weeds are an ecological and economic problem.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/Raising%20Aliens2.pdf

Make-Believe Aliens (Grades 4-12)
Includes:
•
•
•
		

Creating an imaginative “new” invasive weed alien based upon certain adaptations
and characteristics.
Classifying the alien according to plant parts, habitat, and defense mechanism.
Conducting an oral presentation.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/MakeBelieveAlien2a.pdf

Alien Species Research Discussion (Grades 6-8)
Includes:
•
•
		

Recognizing similarities between alien species with regards to plant habitat and
growth characteristics.
Learning to contribute to the “scientific community” within the classroom with
written and oral research.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/SpeciesDiscussion.pdf

Alien Seed Bank (Grades 6-8)
Includes:
•
•

Learning that invasive plant seeds may not generate in one
season and can persist for years.  
Being able to describe plant growth and life cycles.
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http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/Alien%20Seed%20Bank.pdf

Alien Shopping Spree (Grades 6-9)
Includes:
•
•
		

Determining origins of seed sources other than natural dispersal.
Exploring State Laws governing agricultural seed impurities in purchased
products.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/AlienShoppingSpree.pdf

Aliens In Your Socks (Grades 6-8)
Includes:
•
•
		

Understanding seed dispersal mechanisms including wind, wildlife and human
causes.
Investigating why alien weed species often have multiple dispersal mechanisms and
germinate more easily.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/AliensInYourSocks.pdf

Alien Invasion - Math (Grades 6-8)
Includes:
•
•
•
		
		

Investigating the means and rate of invasive plant colonization.
Calculating the extent of an invasion and understanding exponential growth.
Creating a story to illustrate how humans exacerbate the spread of alien species.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/AlienInvasion.pdf

Alien Populations EXPLODE! (Grades 6-8)
Includes:
•
•
•
		

Understanding the importance of large seed production.
Calculating and graphing the exponential growth of seed production over time.
Discussing how environmental factors affect germination.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/AlienPopulationsExplode.pdf

Aliens in the Web (Grades 6-8)
Includes:
•
•

Showing relationships between consumers and producers by
creating a food web.
Illustrating how alien weed species can interrupt a native
food chain.
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•
		

Understanding how an invasive weed species can disrupt
biodiversity and the entire food web.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/Aliens%20in%20the%20Web.pdf

How To Kill A Weed (Grades 6-8)
Includes:
•
•
•
•
		

Describing how both seeds and fruits help with seed dispersal.
Investigating other ways plants regenerate besides production of seeds.
Learning about chemical, cultural and biological weed control methods.
Designing and conducting an experiment to simulate a weed control method.
http://www.webs.uidaho.edu/nsan/aliens/Alien%20Lessons/How%20To%20Kill%20 A%20Weed.pdf

Weeds Gone Wild! (Grades 6-8)
Includes:
•
•
		
		
		

Sorting information to discern relevant details.
Summarizing  and clearly describing major points of a reading selection.
http://www.samab.org/Focus/Invasive/Curriculum/3_0WeedsLP.pdf
http://www.samab.org/Focus/Invasive/Curriculum/3_1Handout1.pdf

Invasive Plant Module for the Schoolyard Environment (Grades 4-6)
Includes:
•
Multiple Invasive Plant Activities
		
		
http://nbii-nin.ciesin.columbia.edu/ipane/curriculum/Curriculum.pdf
Space Invaders – Unwanted Neighbors (Grades 6-8)
Includes:
•
•
		
		
		
		
		
		
		

Identifying characteristics of exotic invasive plants.
Describing how exotic invasive plants are injurious to ecosystems.
http://www.samab.org/Focus/Invasive/Curriculum/4_0SpaceInvadersLP.pdf
http://www.samab.org/Focus/Invasive/Curriculum/4_1ActivitySheetNotes.pdf
http://www.samab.org/Focus/Invasive/Curriculum/4_2ActivitySheetAssign.pdf
http://www.samab.org/Focus/Invasive/Curriculum/4_3GameRules.pdf

Web Quest with most Troublesome Exotic Plant Species (Grades 6-8)
Includes:
•
		

Identifying exotic invasive plant species found in Southern
Appalachian Region ecosystems.
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http://www.samab.org/Focus/Invasive/Curriculum/5_0TenTroubleSpeciesLP.pdf

Exotic Invasive Plants Wipe Out Their Native Neighbors (Grades 6-8)
Includes:
•
		

Examining how invasive plants out-compete and crowd out native plant species.
http://www.samab.org/Focus/Invasive/Curriculum/6_0WipeOutLP.pdf

Invasive Animals and Their Impact (Grade 3)
Includes:
•
•
•
		

Describing emotions and feelings about invasion through a real-world
experience.
Explaining why native and endemic species are defenseless when faced with
alien invasion.
Distinguishing the structures which allow invasive animals to negatively impact a
natural ecosystem.
http://www.uhh.hawaii.edu/affiliates/prism/documents/InvasiveAnimals_Week6.pdf

Invasion of an Exotic Species: Stop the Zebra Mussel (Grades 8-12)
Includes:
•
		
•

Working in small groups to learn about zebra mussels and analyze water quality
data.
Predicting the likelihood of zebra mussels introduction and establishment in
various aquatic sites in Virginia.

		

http://web.vims.edu/adv/ed/zm/zmtxt.html?svr=www

Invasive Species Lessons (Grades 9-12)
Includes:
•
•
•
•

		

Describing ways invasive species have affected the environment.
Explaining how invasive species can decrease biodiversity.
Identifying common invasive species and understanding why
they are considered pests.
Explaining how Integrated Pest Management (IPM) can help
manage the spread of invasive species.Recognizing why it
is unwise to bring exotic species into the United States.
http://resources.cas.psu.edu/ipm/invspecies.pdf

Growing Native: The Power of Invasion (Grades 6-8)
Includes:
•
•

Identifying and describing invasive species.
Learning about different techniques to eradicate the
invasive species.

BIOBULLIES
Other Lesson Plans/Cont’d.
		

http://www.wildlifehc.org/documents/native_plants/less.pdf

Growing Native: Managing and Restoring Native Plant Communities (Grades 6-8)
Includes:
•
•
		

Reinforcing student understanding of plant communities.
Building on knowledge of invasive species characteristics and structures.
http://www.wildlifehc.org/documents/native_plants/managing.pdf

Invasive Plants: Coming to an Environment near You! (Grades 9-12)
Includes:
•
•
•
		

Learning the characteristics of invasive species and finding local examples.  
Examining the effects of an invasive species on a specific ecosystem.
Learning why we have invasive species and what students can do to help stop
invasion.

		

http://www.eeweek.org/assets/EDN%20Lesson%20Plans/Invasive%20Species%20and%20ClimateKS.pdf

Invasive Species: Origins (Grades 6-8)
Includes:
•
•
•
•
		

Learning about the role that humans have played in the spread of invasive
species.
Learning how introduced species affect other species.
Learning how human society and the environment are affected by species
relocation and manipulation.
http://www.nationalgeographic.com/resources/ngo/education/xpeditions/lessons/14/g68/newsinvasive.html

Aquatic Invaders of the Chesapeake Bay (Grades 6-8)
Includes:
•
•
•
		

Learning about the Chesapeake Bay ecosystem.
Studying the interactions between native and invasive species
in Chesapeake Bay
Discussing ways to solve the problem of invasive species in
Chesapeake Bay and other ecosystems.
http://www.nationalgeographic.com/resources/ngo/education/xpeditions/lessons/14/g68/invaders.html

Alien Invasions in Coastal Ecosystems (Grades 9-12)
Includes:
•
•
•

Defining, comparing, and contrasting invasive, alien,
and native species.
Describing problems that may be associated with invasive
species.
Describing invasive species, explaining how they came to be invasive, and
discussing what can be done about them.
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http://oceanservice.noaa.gov/education/classroom/lessons/06_coastal_alien.pdf

Alien Invasion: Plants on the Move (Grades K-12)
Includes:
•
		
		

Exotic plant curriculum for grades K-12
http://weedinvasion.org/weed_home.php

Other Resources
Invasive Species Films
Cosmo’s World: Invasive Species
A short film produced by PBS and the PA Wild Resource Conservation Program to teach upper
elementary and middle school students about the dangers of invasive species:
http://www.dcnr.state.pa.us/wrcp/education/index.html
Dangerous Invasions
An educational film produced by the PA Wild Resource Conservation Program about invasive
plant species found in Pennsylvania:
http://www.pacast.com/display_media_video_production.asp
Once at the above URL, scroll down to 6/1/2007.
Lurking in the Trees
An educational film about the invasion of the Asian Longhorned Beetle (ALB):
http://www.lurkinginthetrees.org/
The Silent Invasion
A public television film about invasive species in Oregon (can be streamed from
the website):
http://www.opb.org/programs/invasives/
Plants Out of Place
A film produced by the USDA Forest Service about how invasive species
affect our habitats (can be streamed from the website):
http://www.invasive.org/video/plants.html
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Books and Curricula
Windows to the Wild: Biodiversity Basics
An Educator’s Guide to Exploring the Web of Life
World Wildlife Fund
Published and distributed by Acorn Naturalists:
http://www.acornnaturalists.com
Pennsylvania Supplement to Windows on the Wild: Biodiversity Basics
An Educator’s Guide to Exploring Pennsylvania’s Web of Life
National Wildlife Fund & Pennsylvania Biological Survey
Published by Pennsylvania Biological Survey
Contact Pennsylvania Game Commission for paper copy
Access Nature
National Wildlife Fund
Hands-on activities for students and students with different abilities:
http://www.nwf.org
Exotic Species Compendium of Activities to Protect the Ecosystem (ESCAPE)
Sea Grant Great Lakes Network
K-12 compendium of CD-ROM, activities, video, programs, resources, posters, games and more
Produced by Illinois-Indiana Sea Grant College Program
Invasion Ecology
Cornell Scientific Inquiry Series
Curricula for Grades 9-12 developed by National Science Education Standards
National Science Teachers Association – NSTA Press
Wild Spaces, Wild Species: A Biodiversity Journal
National Wildlife Fund Windows on the Wild (WOW) Environmental Education Program
Slides and CD-ROM provide biodiversity education
Distributed by Acorn Naturalists:
http://www.acornnaturalists.com
Biodiversity
Our Living World: Your Life Depends On It!
Penn State College of Agricultural Sciences
E-booklet:
http://www.cvitale.net/BIODIVERSITY/pages/booklet.pdf
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The Basics of Water Pollution in Pennsylvania
Pennsylvania Fish and Boat Commission
E-booklet:
http://www.fish.state.pa.us/education/catalog/waterpollutionpa.pdf
Bringing Nature Home: How You Can Sustain Wildlife with Native Plants
Douglas W. Tallamy
Timber Press, Inc.; Portland, Oregon: 2007:
http://www.timberpress.com
Last Child in the Woods: Saving Our Children from Nature-Deficit Disorder
Richard Louv
Workman Publishing Company; New York, New York: 2008:
http://www.workman.com/algonquin/

Anti-Bullying Resources
Oracle Think Quest Education for Schools
Information on tolerance, bullying and other topics, including activities and ways to take action
(for kids and adults):  
http://library.thinkquest.org/07aug/00117/takeactionschools.htm
Safe Schools Coalition
Contains a section dedicated to bullying with free resources (pdf format):
http://www.safeschoolscoalition.org/rg-bullying_harassment_schoolbasedviolence.html
Cyber Bullying Help
Curricula, training, books, other bullying resources:
http://www.cyberbullyhelp.com/
Bullying Prevention Curricula for 6-12th grades:
http://www.cyberbullyhelp.com/CyberBullying_ScopeSequence.pdf
National Association of School Psychologists
Article in Principal Leadership Magazine, Vol. 4, Number 1, September 2003
Counseling 101 Column, Bullying Prevention and Intervention:
http://www.nasponline.org/resources/principals/nassp_bullying.aspx
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Kansas Safe Schools for Kids Resources
Kansas State Department of Education:
http://www.ksde.org/
Bullying Prevention Information: Resources for Schools
This PDF includes the reasons for bullying plus middle and high school activities:
http://www.drthrockmorton.com/respectandthefacts/documents/bullyingprevention.pdf
US Department of Health and Human Services
Substance Abuse Prevention Services
For anti-bullying resources go to:
http://www.samhsa.gov/
Once at the URL above, click on the Publications tab, click on Issues, Conditions and Disorders
tab and then select Bullying.
Intervention Central
Go to:
http://www.interventioncentral.org/
Once at the URL above, click on Behavioral Resources to review several resources on Bully
Prevention.
I Hate Bullies: Reach Out, Respect, Resolve
Contains articles, resources, videos, etc. to combat bullying:
http://www.ihatebullies.net/
Bullies to Buddies
Anti-bullying resources including manuals, books, school programs, workshops, lectures, etc:
www.bullies2buddies.com
You Tube
Search anti-bullying and other related terms:
http://www.youtube.com
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Glossary of Terms
Allelopathy: A harmful interaction between two plant species, where one plant releases chemicals
into the surrounding soil and prohibits the growth of another plant. Allelopathy can be thought
of as an allergic reaction.
Adaptation: An inherited structure, function or behavior which helps an organism to survive and
reproduce.
Angiosperm: A flowering plant whose flowers ripen into fruits that contains seeds. All fruits come
exclusively from flowering plants and anything with seeds is therefore a fruit. Fruiting is a primary
means by which flowering plants reproduce and spread their seeds.
Anthropocentric (An-throw-po-cen-trick): A human-centered view of the world where the
environment is only seen as a resource for human use.
Best Management Practices (BMPs): Specially developed management plans which prescribe
more sustainable ways of managing, processing or controlling a resource, industry or project.
Biodiversity (Biological Diversity): Refers to the variety of organisms living together in a complex
ecosystem. When there is biodiversity there is diversity within species, between species, and
within the ecosystem as a whole. Biodiverse ecosystems can be terrestrial (land-based), aquatic
(freshwater) or marine (salt water).
Biogeography: The science of studying the geographic occurrence patterns of plants and animals
including where they came from, where they are most concentrated and what affects their
populations. Biogeographers study both existing and extinct species.
Biological Dispersal: This is the movement of an organism, offspring or seed away from an existing
population or away from the parent organism. Dispersal improves the organism’s ability to find
food, water, shelter and space and increases the likelihood of future survival and reproduction.
Biological Sampling: A method scientists use to take measurements in a small portion of any
given research area. The information gathered in biological samples can then be used to estimate
population numbers or conditions at a larger scale.
Biome: An ecosystem with similar plant communities in areas with similar climatic and geographic
conditions. Examples of biomes include grasslands, deserts, forests etc.
Bullying: Bullying is exposing another person to emotional or physical harm or verbally threatening
another person with the purpose of controlling the other person’s thoughts and/or actions.
Carnivore: An organism which only eats other consumers and not plants (e.g. a lion).
Community: One of the Ecological Levels of Organization where populations of several different
organisms live in the same area and interact with each other.
Competition: Competition in an ecosystem is the competitive relationship
among living things for resources such as food, shelter, space, and a mate.
Competition could also be considered rivalry.
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Consumer: An organism that cannot create its own food the way primary producers can and
must therefore eat either plants and/or other consumers for food. Consumers can be primary,
secondary and tertiary. Tertiary consumers are at the top of the food chain.
Decomposer: An organism which naturally recycles nutrients by feeding on dead or decaying
organisms. Decomposers are important because they make the trophic levels into a cycle (think
of a circle), starting with primary producers, then consumers, then decomposers. The process of
breaking down dead or decaying material is called decomposition.
Dispersal Vector: Because plants have limited mobility, they use dispersal vectors or dispersal
pathways to transport seeds. Dispersal vectors can be biotic (such as when seeds are carried on
the fur of an animal or through animal scat after consumption) or abiotic (carried by the wind or
on the wheels of a car).
Ecocentric (eeko-cen-trick): A world view which recognizes that both humans and nature are
valuable and are not to be exploited.
Ecology: the study of the distribution, abundance and interactions of living organisms and the
natural systems on Earth.
Ecological Levels of Organization: Hierarchical levels that occur on Earth beginning with organisms
and building to populations, communities, ecosystems, biomes and finally the globe or Earth as a
single, living ecosystem.
Ecosystem: A complex system of biotic organisms and abiotic resources functioning together as a
complete natural system.
Early Detection Rapid Response (EDRR): An important approach to invasive species control and
eradication. EDRR involves creating a method of detection for each invasive species and then
establishing a network to report and respond to the detection of this invasive species. EDRR
relies on collaboration between government, public and private organizations for monitoring,
detecting, reporting and responding to local threats from invasive species.
Environment: The external biotic (living) and abiotic (non-living) resources and conditions that
exist and interact around us.
Food Chain: The direct links between specific species within an ecosystem. Food chains always
begin with primary producers (green plants).
Food Web: Shows how plants and animals are interconnected as producers, consumers, predators,
prey and decomposers within an ecosystem. Not all species are linked in a food web as they are
in a food chain.
Globe (Earth or Biosphere): The highest of the Ecological Levels of Organization. All of the Earth’s
biomes function together as a single, complex living system.
Gymnosperm: Plants that produce naked seeds within cones such as pine and palm trees.
Habitat: An area where an organism lives and which also meets the organism’s four basic needs
for survival: food, shelter, water and enough space to live and raise young.
Herbivore: An organism which only eats primary producers (green plants).
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Hypothesis: An assumption or explanation for an observed phenomenon or fact which can be
investigated through experimentation and later tested to determine its validity. A hypothesis is an
important part of the Scientific Method.
Integrated Pest Management: A type of BMP, IPM is an environmentally conscious approach
to reducing or controlling pests. IPMs incorporate many concepts and methods to control pests
such as understanding life-cycles and the pest’s interaction with its environment. BMPs achieve
a workable balance between resources and economics; conserving and maintaining a resource
while still allowing industry to develop and make a profit.
Invasive Species: An organism or population that is not native to an ecosystem and whose
introduction causes or is likely to cause harm to humans or the environment.
Map: A map is a graphic representation of information. There are many different kinds of maps
and they have many uses. A geographical map conveys information about physical features on
the earth. Every map should contain the following information: Title, Author, Date, Legend or Key,
North Arrow or Compass Point, Scale, and Labels.
Monoculture: An area of land that is dominated by a single kind of organism, usually in the context
of crop cultivation or forest land. A monoculture lacks biodiversity and can be more susceptible
to disease.
Native Species: Native species are organisms which have adapted to an area over a very long
period of time and have formed complex relationships within the local ecosystem. In Pennsylvania,
native species are those species that were present prior to the arrival of European colonists.
Natural Controls: Natural controls are naturally occurring elements or conditions in the
environment that control the population of any given species. Examples of natural controls
include predation, competition or disease.
Natural Resources: Natural resources are either living (biotic) or non-living (abiotic) and can be
used, extracted or consumed by both humans and other living organisms. Natural resources are
both necessary for life on Earth and/or provide improved conditions for life. Water and food are
examples of necessary natural resources. Steel and oil are examples of natural resources humans
use to improve the quality of life, but which are not absolutely essential for our survival on Earth.
Non-Native Species (Introduced Species): Sometimes called exotic, non-native species are
species that are introduced into a new environment where they do not naturally occur. Nonnative species can be introduced intentionally or unintentionally and do not necessarily become
invasive. A non-native species only becomes an invasive species when it begins to cause harm in
its new environment.
Non-Point Source Pollution: Pollution that washes into streams, lakes and rivers as stormwater
runoff from parking lots, roads and urban development. Poor farming practices can also result in
non-point source pollution.
Observation: The use of the human senses and/or instruments to analyze and measure patterns
or phenomena. Observation is an important skill which scientists use when following the Scientific
Method.
Omnivore: An organism that eats both primary producers (green plants) and primary consumers
(animals).
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Organism: An organism is a single species and comes first in the Ecological Level of Organization.
Pest: Defined by humans, a pest is an organism that causes damage, harm or illness to human
health, property or livelihood.
Population: A group of similar organisms living together in the same area (i.e., a flock of crows).
Population comes second in the Ecological Level of Organization.
Predation: Is the symbiotic relationship where one organism (predator), feeds on another
organism (prey).
Primary Producer: An organism such as a green plant that produces its own food through the
process of photosynthesis. Primary producers are autotrophs, meaning they create their own
food and do not need to feed on other organisms to survive.
Quadrat: A square or rectangular frame used to isolate a sample of plants or animals that occur in
any given area. Scientists use a quadrat to count the number of different species or to count the
relative frequency of a given species within the sample area.
Sample Size: A selected number of units in a population. A sample size should be large enough to
represent the population as a whole.
Scientific Method: The discovery of knowledge through experimentation using a systematic
approach to investigating a question or phenomenon. The Scientific Method includes five
fundamental steps: identifying a problem, forming a hypothesis, testing the hypothesis through
careful observation, analyzing data and making a conclusion.
Succession (ecological succession): In ecology, succession is the progressive replacement of
one dominant species or community by another within an ecosystem until a stable or climax
community is established. Primary succession occurs when an area is destroyed (such as by fire
or logging) and a new plant or animal community begins to develop in an area where there is no
existing soil. Secondary Succession develops in ecological communities where soil already exists.
Symbiosis: A positive relationship between two different species of organisms where each
organism benefits the other.
Topography: Elevation measurements representing the surface features of an object or area. A
topographic map is a graphic representation of measured surface features such as mountains,
hills and valleys.
Watershed: An area of land where all the water that falls or exists under it drains to the same place.
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