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FOREWORD 

Dear Teacher and Interpreter: 

Crows, jays, warblers, pelicans, sparrows, ducks, eagles—all different varieties of birds. Lions, tigers, 
bears, mice, rabbits, dogs—all different varieties of mammals. Maples, elms, pines, palms, oaks—all 
different varieties of trees. These you can see, but there are thousands of different varieties of micro­
organisms that are the beginning of the food chain for the animals, birds and plants that you can't see. 
The earth abounds with variety. Almost anywhere you travel you will find an incredible variety of plants 
and animals. This variety of life is called biological diversity. It includes ecosystems and their interacting 
communities of plants, animals, and micro-organisms, as well as species, and their genetic composition 
and variation. 

Wiry is biological diversity important? Why should we care about preserving as much of it as possible? 
Our lives, and life on earth as we know it, are dependent upon the complicated inter-actions and 
interdependency of the myriad species of life forms with which we share this planet. Ecosystems are 
composed of both living and non-living elements. Control of climate and the quality of the atmosphere are 
services provided freely by natural ecosystems. So too are the cycling of nutrients and the natural disposal 
of wastes, pollination and the supply of foods, the maintenance of soils, and water storage in forest 
watersheds. 

This renewal and recycling process is the power nature has to cleanse and rebuild ecosystems, but there is 
a balance that must be maintained and, as good stewards, we must maintain species of plants and animals 
that affect our lives everyday and in ways few people realize. Foods that we eat, medicines we take for 
illnesses, industrial products we use, and pets and house plants, may all owe their origin to living wild 
plants and animals. Developed and developing countries alike are dependent upon a species richness 
embodied in a common, shared heritage of biological diversity. It has been stated that the loss of biological 
diversity is second only to nuclear warfare in its threat to human and other life on this planet. This loss of 
the diversity of life, and other related environmental concerns, may well be the most significant issue 
facing mankind as we approach the beginning of the 21st century. As the 20th century ends, we face the 
loss of many species which were present at its beginning. 

A critical part of the problem is that we just don't know how many species of living plants, animals, and 
micro-organisms there are. A few years ago five to six million would have been a common estimate. 
Today, a conservative estimate would be thirty million plus. When you don't know how much there is of 
something, you can't accurately assess what you're losing. The tropical areas of the world contain the 
greatest biological diversity, and it is there where the greatest loss of plants, animals and micro-organisms 
is occurring. 

The threats to biological diversity include the loss of places where plants and animals naturally grow; 
pollution; direct elimination of animal and plant species; introduction of alien species; and climate change, 
especially global warming. Our hope—the earth's hope, lies in a concerned, educated, and motivated 
public. It begins with education. Hence, we arc happy to endorse and support this environmental 
education curriculum on biological diversity. The future is in our hands, our hearts, our minds. 

James M. Ridenour 
Director 
National Park Service 

Paul C. Pritchard 
President 
National Parks and Conservation Association 



ABOUT THIS CURRICULUM 
The National Park Service (NPS) has declared biological diversity a Service-wide initiative. National parks often provide 
the last stronghold for many species of plants and animals. Recognizing this, former National Park Service director, 
William Penn Mott, Jr. created a task force to determine what the Service could do to preserve and maintain the variety of 
life. The task force found that there is a great deal of misunderstanding about what biological diversity is, as well as a 
lack of awareness of its importance. Educating the public was identified as a first step in preserving biological diversity. 

The National Parks and Conservation Association, a national environmental organization, saw the need for educational 
materials about national parks geared to children. Responding to the task force's recommendations, the Minnesota 
Environmental Education Board, NPCA and the National Park Service decided to develop a curriculum on biological 
diversity. The Passports to Your National Parks Program was crucial to the funding of this effort. 

Designed especially for children in the fourth through the sixth grades, the curriculum contains ten units—each dealing 
with a specific concept relating to biological diversity. Each unit contains hands-on activities designed to make children 
aware of the importance of maintaining a biologically diverse world. Some activities are best suited for use at the school 
site prior to a visit to a park area. These activities are then reinforced by activities conducted in the park. There are 
further activities that can be used in the classroom after students return from the park. We encourage the adaption of the 
material to make it fit each special circumstance and need. 

AN OVERVIEW OF THE UNITS 
1. BIODIVERSITY: THE SPICE OF LIFE 
Participants hunt for and investigate biological diversity. Three levels of biological diversity are explored: ecosystem, 
species and genetic. The emphasis throughout is on species diversity—the variety of life. 

2. EXTINCTION IS FOREVER 
Through guided imagery, questionnaires, research projects, and games in the classroom and in the field, students learn 
about the process of extinction and the role of human beings in the process. 

3. THE ROLE OF NATIONAL PARKS IN MAINTAINING AND PRESERVING 
BIOLOGICAL DIVERSITY 
Students learn about the role of national parks in preserving biodiversity through process oriented investigations, 
planning, discussion and writing to students near another national park. 

4. BIOLOGICAL DIVERSITY: ITS VALUE IN $$$ AND SENSE 
Students learn how we use wild plants and animals to produce the material objects which sustain and enrich human life. 
They do this through research, games and interpretive activities. 

5. BIODIVERSITY: CONSIDERING THE GLOBAL CONNECTIONS 
Students learn how we depend on and affect the world's stock of plants and animals. They do this through original 
explorations, participatory games and creative dramatics. 

6. HABITAT AND NICHE 
Through investigations of commonly found organisms and games in the classroom and field, students learn about the 
importance of habitat and niche in preserving biological diversity. 



7. ORGANISMS/POPULATIONS OF ORGANISMS 
Children search for organisms in their schoolyard/neighborhood to find out what lives and grows there. They determine 
how many organisms there are in a study site. Children participate in games designed to help them understand variation 
in organisms and population changes. They make value decisions about plant/animal issues. Children play a game and 
learn some of the factors involved in the endangermcnt/extinction of small populations. 

8. ADAPTATION/CHANGE 
In this collection of activities students learn about the concept of adaptation. Through time, plants and animals become 
marvelously fitted to their environments. However, human activities are dramatically changing the earth's 
environments. Many plants and animals are unable to keep up with these changes and are threatened with extinction. 
Students learn about adaptation through creative invention, interpretive experiences, exploration of animal coverings and 
a game based on a popular television program. 

9. COMMUNITIES 
In these activities students learn about plant and animal relationships in communities, how humans can change these 
relationships, and their effects on biological diversity. Students play a community game in which they turn their 
classroom into a community. At the park they participate in decision making activities and learn why we should save all 
the parts of a community. When they return to the classroom students decide which uses of a community are most 
important and evaluate possible actions humans might take as they attempt to solve a problem of coexistence with 
dangerous wildlife. 

10. BIODIVERSITY AT HISTORIC AND CULTURAL SITES 
Culture and nature are intimately interconnected. In these activities youngsters make a biological diversity booklet on 
the variety of ways early people used plants and animals. They make a time line that includes historical and biological 
diversity events. At a cultural site they explore uSes and abuses of biological diversity. Back in the classroom, they study 
symbols of biodiversity chosen by their state. 

THE MAP 
The cover graphic and the maps within this guide are based on the Peters Map of the World. This map is the work of 
German historian, Arno Peters. Though it too is distorted in its translation of the earth's spherical shape onto a flat 
surface, this projection corrects the proportional distortions of other maps which are based on information laid down 
hundreds of years ago when Europe dominated and exploited the earth. This new map shows all the continents and 
oceans according to their actual size and distance from the equator. 

For more information on this map and extended interpretation, see The New Cartography, Carinthia University Press, 
Klagcnfurt, Austria, and Friendship Press, New York, USA, 1983. 

FOR FURTHER INFORMATION 
If you want to help make a world of difference contact: 
The National Park Service 
Midwest Regional Office 
1709 Jackson Street 
Omaha, Nebraska 68102-2571 

or the National Park area closest to you. 

Copies of this biological diversity curriculum can be purchased from: 
National Parks and Conservation Association 
1015 31st Street NW, 4th floor 
Washington D.C 20007 
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Unit l 
BIODIVERSITY: THE SPICE OF LIFE 
OVERVIEW 
Participants hunt for and investigate biological diversity. Three levels of biological diversity are explored: 
ecosystem, species and genetic. The emphasis throughout is on species diversity—the variety of life. 
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TEACHER BACKGROUND 

Biological diversity or biodiversity refers to the variety and variability of living organisms on 
the planet. Ecologists tend to focus on three levels of biological diversity: genetic, species, 
and ecosystem diversity. 

Species diversity is the most common level of diversity. Species is a word used in biology to 
refer to a type of organism different from all others. Species diversity is a measure of the 
number of species at a location. It varies greatly from place to place. 

Ecosystem diversity is a complex level of biological diversity. An ecosystem is a system in 
which a community of organisms and their physical environment interact. Each ecosystem 
(e.g., a park) contains characteristic plants and animals. Some examples of ecosystems are 
grasslands, deserts, rain forests, conifer forests, and deciduous forests. In a large area there 
may be several different ecosystems. This is ecosystem diversity. 

Genetic diversity is a less obvious level of biological diversity. Genes are inherited from 
parents and transmitted to offspring. Genes affect how organisms look and how they work. 
Genes also make each individual at least a little different from every other member of the 
species. These differences are what we call genetic diversity. 

Today there is great concern about the loss of biodiversity. In the foreword to Technologies to 
Maintain Biological Diversity, John H. Gibbons, Director of the Office of Technology 
Assessment states, "The reduction of the Earth's biological diversity has emerged as a public 
policy issue in the last several years. Growing awareness of this planetary problem has 
prompted increased study of the subject and has led to calls to increase public and private 
initiative to address the problem. 

"One major concern is that loss of plant, animal, and microbial resources may impair future 
options to develop new important products and processes in agriculture, medicine, and 
industry. Concerns also exist that loss of diversity undermines the potential of populations 
and species to respond or adapt to changing environmental conditions. Because humans 
ultimately depend on environmental support functions, special caution should be taken to 
ensure that diversity losses do not disrupt these functions. Finally, esthetic and ethical 
motivation to avoid the irreversible loss of unique life forms has played an increasingly major 
role in promoting public and private programs to conserve particular species or habitats." 
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SECTION I. CLASSROOM—PRE-VISIT ACTIVITIES 

Activity 1. Make a Graph of Biological Diversity: Species (or kind) 

OBJECTIVES 
Students will be able to 
1) explain the concept of biodiversity/biological diversity; and 
2) group living things by observable attributes. 

MATERIALS 
For the Class 
Community-Environment sample: several shovelfuls of a forest or a meadow/prairie/lawn or 
mud from a pond in a large bucket. If possible, the samples should contain both plants and 
animals, including plant and animal remains. 
Shovel 
Bucket 
Newsprint/ butcher paper 
Optional: Water, if you use mud. 

For Each Group 
1 Egg carton 
3 Plastic spoons 
1 Plastic tray 
1 Large plastic cup 
3 Magnifiers 
Pencils and paper 
1 Ruler 
Newspaper 
Tape 
Optional: Plastic cup for water if a mud community is used 

For Each Student 
Blackline Master: SPICESHEETI 

PROCEDURE 
1. Separate children into groups of two or three. Have each group place a couple of sheets of 
newspaper on their work surface and take a large scoop of the community-environment you 
have chosen for them to study. After the activity, please return the sample to the location 
from which you took it. 

2. Have the students carefully sort through their samples and remove each organism. 
Organisms of the same kind should be placed together in the same partition of the egg carton. 
If your class is using a sample of mud add a few spoonfuls of water to each partition used. 
Plants, if any, can be laid on the newspaper. 
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3. Have each team complete SPICESHEET I. 

4. Make a graph showing the diversity. Use 
the drawings to make a picture graph. Have 
one member of a team take one of their 
pictures and tape it in the upper left hand 
corner of the board. Llave a member of the 
second team select one of their pictures. If it is 
similar to the one on the board, tape it below, if 
it is different, tape it to the right to make a new 
column. Continue until all the pictures are on 
the board. 

This is a graph of species diversity. It shows 
how many kinds of organisms were found, as 
well as how many of each kind were found. 

5. Ask the following kinds of questions: 
•Which column has the most? 
•Which column has the least? 
•Which plant or animal did we find most often? 
•Which plant or animal did we find least often? 
•Are there more than ? 
•Are there any columns which are the same? 
•Are there any columns which show the same number of plants and animals? 
•If you made two graphs do the two graphs have the same general shape? 
•How many more are there than ? 
•How many less are there than ? 
•How many different kinds of organisms altogether? 
•What is the total number of organisms we found? 
• Did we find more plants or animals? 

6. Gather the class together for a discussion. Ask students if they know a special scientific 
word used to express the different kinds of plants and animals. That word is DIVERSITY. 
Write it on the board. 

Tell students that there is also another term used to represent plant and animal diversity. 
Write BIOLOGICAL DIVERSITY on the board. It refers to the great variety of different kinds 
of plants and animals on planet Earth. Write BIODIVERSITY on the board too, and tell 
students that this is a shorter way of writing this. They should know both because they will 
hear them at zoos and in park programs as well as on television and magazines. If you want, 
tell students that the "bio" in biological refers to life and the "ological" ("ology") refers to the 
study of life. 
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7. Ask students to list as many different animals as they can. Write ANIMALS on the board 
and list the names that students mention. 

8. Ask students to list as many different plants as they can. Write PLANTS on the board and 
list the names that students mention. 

9. Discuss these lists by using the following kinds of questions: 

•Which group has the most? 
•What do we appear to know about biological diversity? 
•What biological diversity do we appear to be interested in? 
•Are there more wild animals than other animals listed? Plants? 
•What is a wild animal? Plant? 
•Are there more trees than garden plants? 
•Rank order the different kinds of animals from most to least. (You may want to write 
Insects, Birds, Wild Animals, Pets, Farm Animals and Other on the board and have students 
rank order them from most to least.) 
•In what surroundings (or habitats) would you find ? (Have students describe these 
places in terms of characteristics such as precipitation, temperature, and seasons.) 
•Which animals/plants that we listed can be found in our community? On other continents? 
(You may want to set up a table with the continent names and list the animals under their 
home areas.) 
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Activity 2. Exploring Field Guides 

OBJECTIVES 
Students will be able to 
1) explain the concept of biodiversity/biological diversity; and 
2) group living things by observable attributes. 

MATERIALS 
Library books describing nature, especially field guides of birds, mammals, insects, insect 
pests, reptiles, amphibians, trees, wildflowers, and weeds. 

Blackline Masters: 
SPICESHEET II 
SPICESHEET HI 
SPICESHEET IV 

P R O C E D U R E 
1. Describe the collection of field guides and nature books you have brought to the classroom 
on animals and plants. 

2. Divide the class into small teams and give each a book. Have students 
examine the books. As they examine their books ask these kinds of questions: 

•What are the common characteristics of the organisms found in your book? 
•The organisms in the books are grouped together based on similarities. What 
are some differences you notice about these organisms? 
•Find an example of something you have seen. Plow can you use the book to 
find information about where it lives? 
•What thoughts and feelings do you have about the organisms shown in your 
book? 

3. Give each team a copy of the blackline master, SPICESHEET n. Emphasize 
that students are to identify key properties, e.g., for a group working with trees 
a category might be conifers (needle-like leaves, cone-bearing) or more 
specifically, pines (evergreen, 2-5 needles per branch, cones). For some 
categories there may be more space than students need. 

If there are coniferous trees on the school property bring in some needles. Are 
the needles in bundles? Spruces have single, four-sided needles. Firs have flat 
needles. Can students feel the sides? Roll them between their fingers? Are the 
needles sharp? Dull? Stiff? Soft? 
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This is a good time to start a nature collection table. Some students may be collectors already. 
Encourage students to bring in what they find. Students should bring only dead animals— 
insects, butterflies, beetles, seashells, pressed leaves and flowers, twigs and small branches, 
pine cones, fossils, snake-skins, bits of fur, feathers. Leaves and flowers can be laminated. 
Students SHOULD NOT pick wild flowers for this table. This is a good time to discuss why 
we shouldn't pick wildflowers—their purposes, their right to exist, and the laws. 

Over the years, this interest table can become a permanent collection. Students can develop 
museum cards for the items that provide interesting information to a visitor. 

4. Give each team a copy of the blackline master, SPICESHEET III. Review the sheet with 
them. An example of a similarity may be the eye of an organism and its color. On the other 
hand the eyes may be different. They may be different colors or have a ring around them. 

When students are finished ask them to describe some of the similarities and differences they 
noticed. Be sure students describe not only WEIAT is different but HOW it's different. You 
are trying to help them expand their observational and descriptive skills. 

5. Distribute copies of the blackline master, SPICESHEET TV. ITave several teams describe 
their findings. 
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Activity 3. Make a Thumbprint Bulletin Board of 
Biological Diversity: Genetic Level 

OBJECTIVES 
Students will be able to 
1) identify variation in human physical characteristics and preferences; and 
2) measure and analyze variation. 

MATERIALS 
For the Class 
Stamp pads 
Water, soap and paper towels 

For Each Team 
Unlined index cards, 3" x 5" (or plain paper) 
Scissors 
Magnifiers 

PROCEDURE 
1. Have students work in pairs. Give each team a card. Make a drawing on the chalkboard to 
show students how to divide and label the card. 

Name 

Right Thumb 

Left Thumb 

Name 

Right Thumb 

Left Thumb 

2. Have students wash and dry their hands. Then press their thumb flat on the stamp pad 
and flat on the card. Do this for the right and left hand. Practice a few times on a separate 
sheet of paper. 

3. Have students examine their thumbprints. 
Are your right and left thumbprint exactly alike? 
Compare your thumbprints with those of your partner. 
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Are they alike? Exactly alike? Describe any differences. 
Cut the cards in half and compare your thumbprints with another person. Are they alike? 
Exactly alike? Describe any differences. 

4. Post the prints in a place where students can view and study them for the next few days. 
(Label the poster, e.g., WANTED: TWO TITHMBPRLNTS EXACTLY ALIKE or 
THUMBPRINTS: NO TWO ALIKE.) 

5. If you wish, students can take the stamp pad home and record thumbprints from members 
of their family. (Perhaps a dog, cat or pet bird would be willing to provide some new 
evidence, too. Do they have unique "fingerprints?" If not, how can individuals be identified? 
Nose prints are used to identify individual dogs. Biologists studying lions have learned to 
identify individuals by their whisker patterns.) 

6. Introduce the term VARIATION. Tell students that VARIATION refers to the differences 
among individuals. Each living organism shows variations. Sometimes it's in the way we 
look or behave. Ask students, how do fingerprints show that every person is different? How 
is this information used? Have you ever been fingerprinted? (Have students check their birth 
certificates.) 
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Activity 4. Examine Similarities and Differences in the Classroom 

OBJECTIVES 
Students will be able to 
1) identify variation in human physical characteristics and preferences; and 
2) measure and analyze variation. 

MATERIALS 
For Each Team 
Ruler (metric preferred) 
Meter stick/yard stick/centimeter or inch tape measure 
String 
Paper/construction paper 

Blackline Master: 
SPICESHEET V 

PROCEDURE 
1. Divide the class into pairs. Distribute copies of the blackline master, SPICESPIEET V. Have 
students record measurements. Put the following instructions on the chalkboard. 
•Shoe size. Record as the next highest whole number. If your shoe size is 5 1/2, record 6; if it 
is 6 1/2, record 7. 
•Shoe length. Round off to the nearest centimeter (or inch). 
•Hand length. Measure the LEFT hand from the base to the tip of the finger. (Sometimes 
there is a convenient wrinkle at the base of the hand.) 
•Index finger. Measure the LEFT index finger, from the top of the knuckle to the tip of the 
finger (not the end of the fingernail.) 
•Height. If you don't have meter/yard sticks use string. Show them how to use string to 
measure the height of someone. Put a pencil or pen mark at the top. 
• You Decide. This is something for the students to decide to measure. Ankle, wrist, nose 
length, arm length, hand width etc. If students want to measure "distance around" they can 
use string. Wrap the string around the body part, e.g., ankle, and mark the distance with a 
pencil or marker. Then measure with a ruler. 

2. Have students graph their data. First, provide them a couple of examples on the 
chalkboard, e.g., number of girls and boys, eye glasses (contact lenses count!), hair color. 
Make a bar graph on the chalkboard with numbers of students on the vertical axis and the 
attribute on the horizontal axis. 
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3. Now divide the class into 7 small 
groups and have each group graph 
one piece of the data collected. You 
will probably want to be able to 
compare the graphs so decide on a 
standard scale. This is especially 
important on the vertical axis. The 
vertical axis number might be 2 
centimeters (or roughly 3/4 inch) 
apart; the horizontal bars could be 
2.5 cm wide (or roughly one inch). 

4. Display the graphs around the room and discuss them. 
•Which bar has the most 
•How many other people liked your wild animal best? 
•Which bar has the least _ 
•How many more are there than 
•Which graph has the most number of attributes? The least? 
•Are there any graphs with bars the same? 
•How could we find out if tallest students have the biggest feet? 
•What are some other things we might investigate to learn more about variability in our class? 

5. Have students write a description of the class that would help a visitor (a guest speaker) or 
someone you are going on a field trip with to know more about your class. Ask a few 
volunteers to read their descriptions. 

6. There are some other human characteristics that kids will enjoy learning about. Some 
people can roll up the sides of their tongues into a U shape; others can't and we refer to them 
as rollers and non-rollers. Some of us have free ear lobes and others of us have attached ear 
lobes. There are people with chin dimples and people without them. Some of us have a 
hairline that is referred to as a widow's peak; others don't. Collect the data and have some 
volunteers make graphs to display the data. 
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