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Abstract

This is a biodiversity and human health unit designed for seventh grade students at
Hamden Middle School. During the course of this unit, students will learn (a) how
living things interact in the environment, (b) the effect humans have had on the
environment, and (c) how checking the growth or decline of certain species can help
us to monitor these effects. The unit will focus on declining frog populations not
only locally but also around the world. The students will use the information to
determine whether human activities are also causing human health problems. It
should take five to six weeks to complete this unit.

Background
During this unit, students will learn about ecosystems, habitats, food chains and
food webs. They will discover what is necessary for a healthy ecosystem and what
happens to food chains and food webs in unhealthy ecosystems. The life cycle of a
frog will be studied so that students will understand why frogs are an important
bioindicator. A bioindicator is an organism that is sensitive to environmental
changes. Bioindicators give scientists a “heads up” that something is wrong. For
example, in the early 1900s people used canaries to monitor the air quality in coal
mines. When a canary died, the people in the mine knew it was time to leave.
Recent reports of a worldwide decline in frog populations are considered by many
to be a warning. Are the results of human actions (such as the effects of
pesticide and fertilizer runoff and UV radiation) responsible for the decline?
Scientists are not sure if any one thing is to blame, but they are concerned that
whatever it is will eventually have consequences for human health.

Studying frog populations is useful in assessing effects on the environment. Frogs
spend all of their early development in the water and most of their lives near
water. Their skin is thin and chemicals are readily absorbed through the skin.
Because the life cycle of frogs is much shorter than that of most mammals
(especially humans), the effects of chemical exposure can be seen more rapidly.
Chemicals cause not only declining frog populations, but some of these products,
mainly pesticides, have also been shown to lead to limb deformities in frogs. It is
now being discovered that many of these chemicals can also cause deformities in
humans if they are exposed while developing in utero.

Objectives
The students will be able to transfer what they learn to a real life situation,
helping them to realize that what they are learning in school not only is useful and
valuable, but it could also show them ways to better their environment. Using their
knowledge of ecology as well as internet resources, students will:

• Research the causes of the declining frog population.
• Determine whether these causes can also affect humans.
• Look for solutions to the problem and for ways they can help locally.
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Increased reading comprehension and improved writing skills are two goals of the
Hamden Public Schools. In this unit students will be required not only to read and
understand scientific literature, but also, working in groups of three, to write a
book that encourages people to help save the frogs. They will meet the following
National Science Education Standards:

• Content Standard C: Life Science
Populations and ecosystems; Diversity and adaptations of organisms

• Content Standard F: Science in Personal and Social Perspectives
Populations, resources, and environments; Risks and benefits
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Objectives
Students will:
• Distinguish among producers, consumers and decomposers.
• Describe and create food chains and food webs.

National Science Education Standard:
Content Standard C: Life Science

Populations and ecosystems
Diversity and adaptations of organisms

Materials
Large note cards with pictures of producers, consumers and decomposers; punch at
least three holes in each card with approximately three feet of yarn attached to
each hole. Make sure that the pictures are organisms from the same habitat.

Ecosystem picture

One large yellow card representing the sun; punch a hole and attach multiple pieces
of yarn.

Peabody Museum BioAction Lab

Set up
Set up the classroom to clear a large central area. You may want to go outside or
use a large room such as the cafeteria to complete this activity. This lesson is
best taught after the students have learned about habitats and the interaction
among living things.

Staffing
needs

No additional staffing is needed. However, with very large classes (more than 25
students) you may want to split the class in half; then another teacher would be
helpful.

Background
The sun is the source of energy for all living things. Producers are organisms that
are capable of using the energy from the sun to convert water and carbon dioxide

Food Chains and Food Webs
Lesson 1 (biodiversity)

Deirdre Green Grade 7
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into food (energy). Consumers are organisms that are not capable of using the sun
to make their own food. There are different types of consumers. Herbivores are
consumers that eat only plants. Carnivores are consumers that eat other animals,
and omnivores are consumers that eat both plants and animals. Consumers are
further classified as primary and secondary consumers. Herbivores are primary
consumers. Secondary consumers can be carnivores or omnivores. Decomposers are
organisms that break down waste and dead organisms and return the raw materials
to the environment. Bacteria and fungi such as mushrooms are the main
decomposers in most environments. A food chain is a linear arrangement of
organisms showing the relationship between the organisms. Food chains always
start with a producer. A food web is a combination of several overlapping food
chains.

Vocabulary
Producer An organism that is capable of using the energy from the sun to convert

water and carbon dioxide into food (energy).
Consumer An organism that is not capable of using the sun to make its own food.
Herbivore A consumer that eats only plants.
Carnivore A consumer that eats other animals.
Omnivore A consumer that eats both plants and animals.
Food chain A linear arrangement of organisms showing the relationship between

the organisms.
Food web A combination of several overlapping food chains.
Primary consumers Herbivores.
Secondary consumers Carnivores or omnivores.
Decomposer An organism that breaks down waste and dead organisms and returns

the raw materials to the environment.

Set induction
Tell students that they will be searching for possible reasons for the decline in
frog populations in Connecticut. During this lesson students will be encouraged to
look for possible natural explanations for the decline. Students will also start to
understand how the decline in the frog population could affect other animal
populations.

Lesson
procedure

1. Show the students a picture of a field ecosystem. Working in groups of
two, the students should develop a list of how each factor or part of the
ecosystem interacts with the other. Students should include biotic as well
as abiotic factors. Review student lists. Questions for discussion: Where
are the animals in the picture getting their energy? Where do the plants
get their energy?

2. Distribute pictures of consumers (one for every two to four students,
depending on the class size).

5
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3. Have the students use the resources from the carts to determine what
each organism eats. The students should list the information on the back
of their picture.

4. Have the students use the resources from the cart to determine what
consumes each organism. List the information on the back of the picture.

5. Explain producers, consumers (primary and secondary) and decomposers.

6. Have one student stand in the front of the room holding the yellow card. Ask
what this could represent. Ask the students to raise their hand if the
organism in their picture uses the sun to make food. Call on one student to
come to the front of the room and take one end of the yarn that is hanging
from the sun. Have the students look at the lists on the back of their picture
and determine who eats the producer shown; call that person up to the front of
the class. Have that person take one end of the string from the producer.
Repeat the procedure for the next picture.

7. Explain that what is shown in the front of the classroom is called a food chain.
Explain that food chains do not usually exist by themselves; they are usually
interconnected into a food web. Call up students and add them to the food
chain wherever they fit in. Add in the decomposers.

8. Questions for discussion: What is at the beginning of the food chain? How is a
food web different from a food chain? Does a food web have an end? What
would happen if one component was removed from the food web? Remove one
student from the web. What happened to the food web? What else could
happen? What would happen to the populations of the organisms that
consumed the removed organism?

Assessment
Have the students find a picture of an ecosystem. On a separate sheet of paper
the students should list at least 10 different things in that ecosystem. Make a
food chain and a food web using the organisms from the ecosystem. Label each
organism as producer, herbivore, carnivore, omnivore or decomposer.
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Where Oh Where Has My Little Frog Gone?
Lesson 2

(biodiversity and human health extension)

Deirdre Green Grade 7
Hamden Middle School

Objectives
Students will:
• Research the internet to find causes for the decline in frog populations

nationally and locally.
• Summarize the articles by defining the problem and discussing suggested

solutions to the problem.
• Engage in classroom discussions about the possible causes of the decline in frog

populations and discuss and develop possible solutions to the problem.
• Analyze the information collected and determine whether the problems could

possibly affect human health.

National Science Education Standard:
Content Standard F: Science in Personal and Social Perspectives

Populations, resources and environments
Risks and benefits

Materials
“Amphibian Populations Drop” article (source: www.ajc.com)
Connecticut Frog population graphs
(source: www.nwf.org/frogwatchusa/display.cfm?showstate=CT)
Computers with internet access
“Cause and Effect” worksheet (Appendix A)
“Where Oh Where Has My Little Frog Gone” performance task outline (Appendix B)
Markers
Crayons
Construction paper

Set up
Arrange time in the school’s Library Media Center to use laptops.

Staffing
needs

Media specialist to help the students access the internet and search for articles.
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Background
Many environmental issues have developed due to human use of the planet’s
resources. In recent years, we have realized that human needs must be balanced
with environmental preservation. We have also come to understand that how we
affect the health of different environments has also had consequences for our own
health, both for good and for bad. There are three main types of environmental
issues. They are: resource use, population growth and pollution. Governments work
to balance the needs of the human population with the preservation of nature. To
understand how to adequately balance man and nature, people need to recognize the
importance of biodiversity and the factors that can affect biodiversity. Human
activities have threatened biodiversity by destroying habitats, polluting
ecosystems, and reducing natural animal and plant populations. These threats have
led to the extinction of many plants and animals, reducing diversity in many
ecosystems. Knowing that these actions have harmed the environment, people are
now working on ways to reverse or mitigate this damage. In recent years many new
medicines have been found in the undeveloped areas of the world. We have come
to realize that preserving biodiversity not only protects us from harmful
substances but also could provide society with the cure for diseases.

Vocabulary

Renewable resource A resource that is naturally replaced in a relatively short
time.
Nonrenewable resource A natural resource that is not replaced as it is used.
Pollution A change to the environment that has a negative effect on living things.
Biodiversity The number of different species in an area.
Extinction The disappearance of all members of a species from the earth.
Habitat destruction The loss of a natural habitat.
Keystone species A species that influences the survival of many other species.
Endangered species A species in danger of becoming extinct in the near future.
Threatened species A species that could become endangered in the near future.

Set induction
The students will be given information about declining frog populations in
Connecticut. Students will work in groups to determine possible causes for this
decline, and links to human health problems, based on what they have learned in
previous lessons on biodiversity and environmental issues. They will also be
responsible for developing a list of solutions. The students will then write and
illustrate a book to encourage children and adults in the area to help save the
frogs.

Lesson
procedure

Day One
1. Have students analyze graphs of the frog population around Connecticut.
2. After analyzing the graphs, students will work with a partner to generate a list

of the possible causes for this decline in the frog population.
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3. Read the article “Amphibian Populations Drop” (source: www.ajc.com).
4. Have students complete and discuss the “Cause and Effect” worksheet.

Day Two
1. Students will meet at the Library Media Center and look for two articles on

declining frog populations.
2. For each article found, the students will complete a “Cause and Effect”

worksheet.

Day Three
1. Have students share the information that they found in their articles.
2. Generate a class list of the possible causes for the declining frog population.
3. Generate a class list of how the causes listed above could possibly have an

effect on humans.
4. Generate a class list of possible solutions to the problems. Encourage the

students to think about what they could do locally to help solve the problem.
5. For homework have students review what they learned about how frogs grow

from an egg to a tadpole or frog.

Days Four to Seven
1. Introduce and distribute the “Where Oh Where Has My Little Frog Gone?”

Performance Task.
2. Divide the class into groups of three.
3. Have students follow the procedure on the outline to assign tasks and write the

book.

Assessment
Students will be graded using the rubric designed for the performance task.
Students will also have the opportunity to grade themselves and other groups.
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Appendix A
Name ________________________________________

CAUSE AND EFFECT

Name of Article _____________________________________________________

Date of Publication___________________________________________________

Author ____________________________________________________________

1. What problem is presented in the article?

2. According to the article, what is the cause of this problem?

3. What are the effects of this problem?

4. Who is quoted in the article? Give their full name(s) and title(s). Do they suggest
a theory or a solution? Describe it here.

5. What did you know about this subject before reading this article?

6. What did you learn as a result of reading this article?

7. What further information would you like to know about this topic?
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Appendix B
Where Oh Where Has My Little Frog Gone?
Performance task for writing a book

Task
Now that you have learned about the declining frog population, your group will
create a book to educate the public about what is happening. The book must
include sections on: (a) how the causes for the decline could be a warning for
humans; (b) how frogs develop; (c) why frogs are sensitive to environmental
changes; and (d) possible solutions to the problem that could be implemented
locally. The book should be designed to encourage the public to help save the frogs.

Audience
The book can be written for elementary school children, middle school students or
adults.

Purpose
The purpose of this assignment is to show that you understand what is happening to
the frog population and why it is important to humans.

Procedure
Day One
1. Each member of the three-person group should be assigned one of the

following aspects of the book:
a. Illustration and introduction.
b. Frog growth cycle and causes for the declining frog population.
c. The effects of the problem, possible solutions, and what can be done

locally.
2. Make a list of the science information that you want to include in the book.

Use the lists generated in class as a guide.
3. Check the accuracy of the information.

Day Two
1. Plan a story line or organize your information into a logical order.
2. Draw rough sketches of the pictures for your book.
3. Write a first draft of your book.

Day Three
1. Read the draft of the book aloud to the members of the group. All members

are responsible for editing the book for grammar and readability.
2. Plan the cover and give your book a title.

Day Four
1. Plan the colors you would like to use in your book.
2. Make revisions and complete the final draft of the book.
3. Follow the scoring rubric and grade your book as a group. Remember to be

honest. Give credit when it is due but do not over score.
4. Give your book to another group to read and score.
5. Turn your book in to the teacher for scoring. Your grade will be an average of

the three scores.
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SCORING RUBRIC

ELEMENT YOUR ANOTHER TEACHER
GROUP GROUP

The book presents the science concepts
correctly. (Up to 10 points)

Interesting and correct details support
the science concepts. (Up to 15 points)

The scientific problem and science concepts
are explained to help the reader have a better
understanding of the problem. (Up to 15 points)

Pictures and other graphics support the
written statements. (Up to 15 points)

Science vocabulary is used and explained.
(Up to 10 points)

The story line is organized.
(Up to 10 points)

The cover and title are interesting.
(Up to 5 points)

The book is creative.
(Up to 10 points)

All words are spelled correctly and proper
grammar is used. (Up to 5 points)

The book is neat and presentable.
(Up to 5 points)
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Annotated
Bibliography

For teachers
Holley, Dennis. 1997. Animals Alive! An Ecological Guide to Animal Activities.
Roberts Rinehart Publishers, Niwot, CO.
In addition to being a good book for background information about frogs, it also
contains ideas and activities for lessons.

Prentice Hall. 2000. Science Explorer — Environmental Science. Teachers Edition.
Prentice Hall, Needham, MA.
This textbook, designed for use in the middle schools, contains activities for the
students and is easy for them to read and comprehend.

For students
Prentice Hall. 2000. Science Explorer — Environmental Science. Prentice Hall,
Needham, MA.
Designed for use in the middle schools, this textbook contains activities for
students and is easy to read and comprehend.

Web
Resources

http://library.thinkquest.org/11034/basic.htm
This is a great site for information on the frogs of New England and their habitats.
www.tooter4kids.com/Frogs/life_cycle_of_frogs.htm
This site has some basic information about the life cycle of frogs.
www.exploratorium.edu/frogs/researcher/index.html
This site contains a profile of Dr. Tyrone Hayes, an African-American frog
researcher. I found this interesting because many of my students have minimal
exposure to minority scientists. The profile also contains a wealth of information
on the effects of pollution on frogs.
http://elib.cs.berkeley.edu/aw/declines/declines.pdf
Excellent site with tons of information about the decline in frog populations. This
link takes you to a pdf file.
www.thevoicenews.com/News/2002/0419/front_page/003.html
Interesting article on frogs and the destruction of frog habitats in upstate
Connecticut.
www.peabody.yale.edu/collections/vz/her_guide.html
The Yale Peabody Museum’s Online Guide to the Amphibians and Reptiles of
Connecticut.


