Lesson Plan: Ecological Scavenger Hunt
An Instructor-Guided Lesson for Students Grades 9-12
NJCCS Addressed:
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Biological communities in 5.3.12.C.1 Analyze the interrelationships and
ecosystems are based on
interdependencies among different organisms,
stable interrelationships and
and explain how these relationships contribute
interdependence of
to the stability of the ecosystem.
organisms.
Stability in an ecosystem
5.3.12.C.2 Model how natural and human-made changes in
can be disrupted by natural
the environment will affect individual
or human interactions.
organisms and the dynamics of populations.
Science involves practicing 5.1.12.D.1 Engage in multiple forms of discussion in order
to process, make sense of, and learn from
productive social
interactions with peers, such
others’ ideas, observations, and experiences.
as partner talk, whole-group
discussions, and smallgroup work.
Science involves using
5.1.12.D.2 Represent ideas using literal representations,
such as graphs, tables, journals, concept maps,
language, both oral and
and diagrams.
written, as a tool for making
thinking public.
Ensure that instruments and 5.1.12.D.3 Demonstrate how to use scientific tools and
specimens are properly
instruments and knowledge of how to handle
cared for and that animals,
animals with respect for their safety and
when used, are treated
welfare.
humanely, responsibly, and
ethically.

Common Core Standards: English Language Arts:
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Goal: Using clues from the worksheet, students will be able to identify the various ecological impacts of
humans, invasive species as well as identify ecological systems in balance and out of balance.
Objective: Students will be able to locate ecological elements of a specific site
Objective: Students will be able to match the characteristics of the site with the corresponding
ecological term
Objective: Students will be able to identify the positive and negative impact of humans on a
habitat.
Materials Needed:
•
•
•
•
•

Clipboards with pencil/pen attached
Duke farms Eco-Kit (requires a $250 refundable deposit) 1 per student group and instructor,
more if desired
Ecological Scavenger Hunt Lesson Plan and Activity Sheets – 1 per student
Duke Farms Map – Available at Front Desk in Orientation Center
Copies of the Map Route – 1 per student group.

Duration: 2.5 hours
Distance traveled by foot: 2.8 miles (can be shortened)
Vocabulary:
Eutrophication, succession, invasive species, native species, ecology, habitat, forest, meadow

PRE-VISIT EXERCISE
Review with your students the following vocabulary: eutrophication, succession, invasive species, native
species, ecology, habitat, forest, meadow. Using a local natural area, school grounds, park, etc show the
students example of the terms above. Have the students list the characteristics of each type of space.
Do they notice anything out of the ordinary? What evidence of humans do they see in each area? What
evidence of animals do they see in this area? Would they describe this place as in-balance or out of
balance? Why? Have the students explore the parking lot of the school. Have the student list the
diversity of plants and animals they see in the parking lot.
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Introduction: (5 minutes)
Assemble all students in the Farm Barn Orientation Center. Here you can obtain an Eco-Kit and a Duke
Farms Map. Please use this time to have the students use the restroom as facilities are limited once you
head out into the field. Explain to the students that they are at Duke Farms, a property dedicated to
protecting and creating habitats for native plants and animals. Please remind your students that Duke
Farms was created for the animals, and you are visitors to the animals’ homes.
Today the students will be going on a scavenger hunt. They will be searching for signs of ecological
processes. These processes will be able to be seen along the route outlined on the map contained in
this lesson plan. As they explore Duke Farms they will be filling out the worksheet. Review worksheet
instructions. Assemble students into their groups.
Introduction Activity: (15 minutes)
Have the students gather in front of the Stewardship of Living Habitats wall in the Carriage Way (Main
Entrance Hall – to the right as you walk through the double glass doors. Review with the students the
types of habitats at Duke Farms. Ask students how they would be able to tell each type of habitat apart.
Ask them how they would know one habitat from another. What makes a meadow a meadow and a
forest a forest? Explain to them that part of the scientific exploration of nature is paying attention to
details and looking for patterns.
Have the students move over to the Regenerating Habitats and Protecting Wildlife interpretative panels
in the Gallery exhibit area. Here you will find 3-sided panels that explain the relationship of animals and
plants to their habitats. Have each student choose a panel and read each side. On one side of the panel
the student will be asked to connect the plant or animal they are learning about with another plant or
animal that can be found somewhere in the rest of the panels. After 5 minutes, have the students move
to a panel that connects with what they were just reading about. In some cases more than one student
will be at a panel. Have them repeat the process one more time. Ask the students to share with the
group what their two related species were. Ask them to analyze what this activity exhibits in the way of
interconnectedness of one species. Ask them to predict what would happen if one of their species was
removed from the habitat. Have students discuss the value of the plants in a habitat. Finally have
students discuss the value of diversity in an ecosystem. Why is variety of species, both animal and plant
important?
Explain that they are now going to head outside for a hike (long walk through nature) to examine Duke
Farms looking for evidence of Ecological Occurrences.

Eco-Kit Review and Distribution (5 minutes)
1. Explain to the students that they will be looking for habitats around Duke Farms.
They will be using some of the same tools that scientists use to look for habitats. Go
through the Eco-Kit, telling the students the names of the tools and how they will be
used out in the field. When the time comes in the field you may have to explain
this again and guide the students in their use.
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2. Explain to the Students that we are borrowing these kits, they do not belong to us
and we must be very careful to make sure we bring them back exactly as we
borrowed them.
3. Distribute the Eco-Kits. Ask the students to refrain from opening them until they get
to their first stop on the hike.
Activity: (1.5 hours)
1. This is a self guided field trip; students will participate in a scavenger hunt at their own pace.
Students will follow the route mapped on the included map which will take them past examples
of each of the ecological occurrences listed on their worksheet.
2. Begin by departing through the double glass doors to the front of the Farm Barn Orientation
Center. Have the students take note of the lawn. What type of habitat is this? (Monoculture –
not really a habitat at all. Doesn’t support much life except in the soil below, but that is a
separate ecosystem) How would they describe the diversity of the lawn? From here you will
walk right past a Green Roof Building. As you walk past, you can highlight this with the students
and discuss the values of plants on a roof as you continue along the path to Habitat Lane, where
you will cross over Dukes Parkways West and into the main core of the property. (Green roofs
slow runoff of water, keep water out of storm drains and help to cool the atmosphere by
eliminating the dark shingles of a typical roof. Green roofs also keep homes cooler in the
summer and warmer in the winter leading to a reduction in energy used to heat and cool a
home. Finally, green roofs last up to 50% longer than a traditional roof, saving on expenses and
materials to replace a traditional roof.)
3. Once in the main core, you will see Dukes Brook. The natural waterway flows through Duke
Farms. Here students can take a look for signs of human impact and for wildlife. Do they see
signs of eutrophication? What impact have humans had on this waterway? (Excess use of
fertilizers and leaking septic and sewerage tanks have allowed too much nutrients into the
waterways causing algae blooms and decreasing the oxygen available to animals who call the
ponds, lakes and streams home)
4. Continue along Habitat Lane bearing left towards the Habitat Hide. Have the students take a
look at Dukes Brook from this perspective behind a habitat blind and near a meadow. How
would they describe the diversity of this area? Do they see evidence of human impact? Do they
see any conditions they would describe as out of balance? Do they see what looks to them like
invasive plants? Do they see signs of animals using this area as a habitat? (This is a system that is
in balance.)
5. From here students will walk through Habitat Meadow. What do they notice about diversity
here? What types of plants do they see? How does this compare to the lawn in front of the
Orientation Center? (Meadow is much more diverse than the lawn. Just count the different
types of insects, birds and mammals you see at each)
6. The trail will take them through Migration Woods. Here they will see evidence of deer browse if
they look for the 4 layers of a healthy forest – ground layer, shrubs, understory trees and canopy
trees. Have them look for these layers. Are they there? What happened to them? (In this case
this is white tail deer damage and an example of an ecosystem out of balance.) If they notice
they can see a brose line through the woods at about 4.5’ above the ground. Everything from
that height (The height of a deer’s mouth and below has been decimated.) Why do they think
the deer have eaten so much? What is the problem with so many deer? Why have deer gotten
out of balance? (Deer no longer have natural predators in the wild in this area; abundance of
lawns keeps deer fed throughout the winter, so there is no longer a struggle to survive. People’s
landscapes provide lots of food for deer. This has thrown the eco system out of balance. Deer
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7.

8.

9.

10.

are eating native plants to death, allowing invasive plants that are unpalatable to deer to thrive.
Native wildlife doesn’t recognize the invasive plants as food and leave the area)
Follow the trail to the Mermaid pool. While it is a little cool for algae, students may see
evidence of eutrophication along the banks of the waterways nearby. At the mermaid pool they
will see floating islands. The islands are planted with native plants that will absorb the excess
nitrogen and phosphorous in the waterway from fertilizers and septic tanks upstream. What is
the value of using native plants to absorb excess nutrients and prevent an algae bloom? What
harm do algae cause? (Algae cover the surface of the water, uses oxygen that would normally be
used by fish and other pond life causing the death of pond animals. There is a sign in this area
explaining about the floating islands.)
Continue past the Mermaid Pool and over the bridge of Vista Lake. Have the students follow the
trail past the Old Foundation and through the great meadow. Here they will be able to see
some succession of the meadow. (Succession is most easily seen at the edges of the meadow
and is characterized by small trees and shrubs growing among the wildflowers and native
grasses)
They are going to cross over Ginkgo Lane and continue through Hay Barn Meadow where they
will see more evidence of Meadow Succession. This may be a great time to mention that in
nature a meadow is most often a temporary condition. It was created by something like a fire or
storms and eventually will return to forest until another fire or storm creates another
opportunity for a meadow to form.
The will follow the Hay Barn Meadow Path to Central Way at the intersection where they can
look at the old Hay Barn. , they will bear right and continue back to the entrance form where
they began. They will cross over Duke Parkways West and return to the Farm Barn Orientation
Center.

Conclusion:
Biodiversity is the variety of biological life on earth. Each species on Earth no matter how small has an
important role to play. It is important that humans protect and preserve habitats like the ones we
viewed today. By understanding the impact humans have on the environment we can work to improve
the biodiversity of our area and improve the balance of our ecosystems. An out-of-balance ecosystem
leads to the disappearance of species from an area which impacts the area negatively and to the point
where ecosystems services are no longer available. (Go to the ecosystems services panel in the gallery)
Do this at Home or at School:
Students can observe other areas of their backyard or school yard to search for evidence of each of
these ecological occurrences. They can point them out to a friend, family, classmate or peer while
exploring a natural area near them.
**DISCLAIMER**
Duke Farms serves as a habitat for native plants and animals. Care should be taken when exploring the
grounds. Hazards such as open waterways, roadways with bicycles, poison ivy and stinging and biting
insects are present on the property. Adults are responsible for the minors in their care. Precaution
should be taken to avoid prolonged exposure to the sun as well as to biting and stinging insects.
Participants should bring water with them. Participants should familiarize themselves with potential
hazards and act accordingly. This is a carry-in, carry-out facility so all garbage created during your
program should be taken back with you to your school.
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Teaching a Student to Use a Compass
Begin by teaching children the four basic directions: north, east, south and west. An
easy way to help children remember these is to use mnemonic device, such as "Never
Eat Shredded Wheat" or "Never Eat Soggy Waffles." Show children how each letter in
the phrase stands for a direction (the "n" in "never" represents "north"), and teach them
that the order of the directions in the mnemonic device is the same as the rotation of a
clock's hands.
Show children a basic map, and Introduce the compass rose (a one-dimensional
representation of a compass typically featured in the corner of a map). The compass
rose marks both the four directions and the four intermediary directions (northeast,
southeast, southwest and northwest). Provide opportunities to practice reading
intermediary directions on the map.
Show children a compass and explain that it will always point to the north. Allow
children to practice turning their bodies in different directions and moving the compass
to various locations, noting which direction the compass points each time.
Practice finding directions other than north. South is the easiest to find, since it's simply
the opposite of north. If you want to go south, you just go the opposite of the way the
compass is pointing. To find east, go to the right of the direction the compass points. To
find west, go to the left of the compass arrow. You can play a "Which Way?" game in
which you have children take three steps in one particular direction, then three steps in
another direction, and so on, ending in a special predetermined location.
Once children are proficient at reading basic maps and using a simple compass, they
can combine the two skills and begin using the compass to get from one location to
another. This can be done by creating imaginary treasure hunts or embarking on trips to
"mystery destinations" in the car, or through other fun practice games.
One authentic way to practice compass-reading skills is in the car. Have children
determine the direction the vehicle is heading at each turn, and also in the context of the
trip as a whole. For example, you might ask, "If we have to drive east to get to the
school, which way will we drive to get home?" With large groups of children, you may
put students in pairs or triads and have them share a compass, completing activities
together while you facilitate discussion

Read more: How to Teach Children How to Use a Compass | eHow.com
http://www.ehow.com/how_4841689_teach-children-how-use-compass.html#ixzz1xg2eYsFm
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Ecology Scavenger Hunt
Activity Sheet
(Adapted from National Wildlife Federation Schoolyard Habitats Program)

Group Member’s Names ______________________________________________
1. As you walk along the trail outlined for you, keep an eye out for the characteristics that
signal each of the ecological occurrences. In the first blank next to each term write the
location where you found evidence of this, in the second blanks describe the evidence
you found, in the third blank enter what you believe is the cause of the ecological
occurrence.
Ecological
Occurrence
Meadow
Succession

Brief Description

Map
Location

Evidence

Cause

Meadow is 10%
trees and shrubs
(may be
seedlings)
Eutrophication
Aquatic area
heavy in algae
and low in plant
life, fish kills may
be present
Invasive Species A plant or animal
appears to impact
the native
environment.
Plants will outcompete native
plants. Take a
look for plants
growing in large
numbers without
much diversity.
A healthy forested
area will have 4
Natural System
layers of growth:
Out-Of-Balance – Ground layer,
9
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White Tailed
Deer

Bio-Diversity

Monoculture

Shrubs,
understory trees
and canopy trees.
A system out of
balance does not
have these layers.
A great variety of
plants and
animals in a
space.
A lack of diversity
in a space – often
1 type of plant in
an area.

2. After your trip, choose 1 of the terms from the chart. In the space below explain what
you believe can be done to stop the process if it is negative or promote the process if it
positive for the environment.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. At Duke Farms we have worked hard to convert acres of lawns into meadows, parking
lot areas into diverse bioswales, and former farmland into meadows. We have a small
bird species that now lives and reproduces in the area that was once farmland. The bird
is endangered in NJ. It is small and brown and not too showy. Why do you believe it is
important to create and protect habitat for this little brown bird?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
4. Compare and contrast the parking lot of your school and the parking lot of Duke Farms.
Explain which has more diversity. What evidence is there of diversity? Why is this
diversity important?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Glossary:
Allée - In landscaping, an avenue or allée is traditionally a straight route with a line of trees or large
shrubs running along each, which is used, to emphasize the arrival at a landscape or architectural
feature
Aquatic - Of or relating to water
Biodiversity - The variety of life in the world or in a particular habitat or ecosystem
Breeding- The mating and production of offspring by animals
Carrion - The decaying flesh of dead animals
Compatibility- A state in which two or more things are able to exist or occur together without problems
or conflict
Den - A wild animal's lair or habitation
Diversity - A range of different things
Ecosystem - A biological community of interacting organisms and their physical environment
Environment- The surroundings or conditions in which a person, animal, or plant lives or operates
Eutrophication is the ecosystem response to the addition of artificial or natural substances, such as
nitrates and phosphates, through fertilizers or sewage, to an aquatic system
Forest - A large area covered chiefly with trees and undergrowth
Habitat - The natural home or environment of an animal, plant, or other organism
Hibernating- Spend the winter in a dormant state
Invasive species, also called invasive exotics applies to introduced species (also called "non-indigenous"
or "non-native") that adversely affect the habitats and bioregions they invade economically,
environmentally, and/or ecologically. Such invasive species may be either plants or animals and may
disrupt by dominating a region, wilderness areas, particular habitats, or wildland-urban interface land
from loss of natural controls (such as predators or herbivores).
Lake- A large body of water surrounded by land
Meadow- an ecosystem in transition from an open, disturbed condition to a forested state having a
variable mixture of grasses, herbaceous plants and often small shrubs or trees.
Native (Indigenous) - In biogeography, a species is defined as native (or indigenous) to a given region or
ecosystem if its presence in that region is the result of only natural processes, with no human
intervention. Every natural organism (as opposed to a domesticated organism) has its own natural range
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of distribution in which it is regarded as native. Outside this native range, a species may be introduced
by human activity; it is then referred to as an introduced species.
Roosting - Settle or congregate for rest or sleep
Shelter - A shielded or safe condition; protection
Species- A group of living organisms consisting of similar individuals capable of exchanging genes or
interbreeding.
Succession - is the phenomenon or process by which an ecological community undergoes more or less
orderly and predictable changes following disturbance or initial colonization of new habitat.
Suitability - the quality of having the properties that are right for a specific purpose

Definitions from Google and Wikipedia
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