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Preface
Why Citizen Science?

Observing the life cycle of monarch butterflies and following their remarkable migratory 
journeys between Canada, the United States, and Mexico… 

Tracking climate change by recording the dates of first leaf, flower, and fruit of local trees, 
shrubs, flowers, and grasses... 

Discovering which bird species migrate, where they go, and when…

Exploring life cycles and population dynamics of frogs, toads, and other animals in 
nearby ponds…

Citizen science projects such as those listed above gather data through public 
collaboration in scientific research. Who are the “citizens” who take part 
in such efforts? Some are students and others are interested or concerned 

individuals from all walks of life. Together, professional and volunteer scientists 
collaborate to investigate biological and environmental trends over regions and 
timelines far broader than anyone could tackle individually.

For teachers, citizen science offers a way to motivate and inspire students 
through participation in research that is relevant both locally and globally. Students 
build meaningful connections to the natural world as they make observations, collect 
data, and view their findings within the broader scope of the project. When students 
design and conduct their own investigations, they also build science practice under-
standings and analytical reasoning skills through their involvement in citizen science. 

In this book, we profile several scenarios of middle school classes engaging in 
citizen science and provide 15 lessons that present specific ways to build citizen sci-
ence data collection and analysis into your science teaching. The lessons are organized 
around the 5E Instructional Model to progress from engagement and exploration 
through explanation, elaboration, and evaluation, and they engage students in the full 
range of science practices delineated in the Next Generation Science Standards (NGSS).

We invite you to dig in and become part of the exciting and rapidly grow-
ing citizen science movement. Your students will not only learn science, they will 
be scientists, and their projects will bring biological and environmental science to 
life in your classes. What better way to fulfill the NGSS mandate to couple science 
practice with content and give students a real-world context in which to apply 
what they are learning?
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L e S S o n 7
Habitat Matters  
YardMap Your School Yard
by Nancy M. Trautmann, Jennifer Fee, and Jennifer Goforth, Cornell Lab of Ornithology

Big Idea

Habitat elements include food, water, cover, 
and space. By improving or providing these 
elements, people can help birds in their yards, 
school yards, and other spaces.

Citizen Science Connection

YardMap (www.yardmap.org)

Time Required/Location

Two 60-minute class periods, indoors and 
outdoors

Overview
Through mapping and planning habitat improvements 
in their school yard or other open area, students learn 
about the importance of small-scale habitat manage-
ment and discover the characteristics of green spaces 
that create productive habitat for birds.

Learning Objectives
Students will be able to:

• Define key elements of habitat in support of a 
diverse range of bird species and other wildlife

• Analyze a green space to determine its potential 
for providing food, water, and shelter 

• Plan and carry out conservation measures to 
make a green space more bird friendly

• Contribute data to the YardMap citizen science 
protocol
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LESSON 7
Habitat Matters: YardMap Your School Yard7
Resources Needed

• Computers with internet access

• Interactive whiteboard or projector 

• Notebooks in which to take bird and plant notes

• Printouts of an aerial view of your school yard, created by taking a screen 
shot of your site on the YardMap website (1 per student) (If this is too dark 
to provide a good base map for annotation by students, a simple map of the 
school yard can be used instead.)

• Clipboards 

• One camera for each group, along with the necessary equipment to upload 
pictures to a computer (optional)

• Selection of native plants or other materials selected for habitat 
improvement, and associated gardening tools (optional)

Background information
Growth in the amount of lawns across the United States is not good news for birds. 
How we manage and maintain our lawns, school yards, and other open spaces 
makes a big difference to birds because the typical manicured lawn provides little 
in the way of food, water, and shelter needed for a productive bird habitat. Lawns 
tend to consist of only one or two species of grass, dramatically limiting the poten-
tial wildlife they can support. You may think that birds eat only seeds, but in fact 
they also eat insects, fruits, berries, nuts, nectar, and other animals. Adding some 
native vegetation provides nutritious seeds, fruits, berries, and even insects that 
wouldn’t otherwise be available. Greater diversity of vegetation supports a greater 
diversity of foods (especially insects) that birds can eat and feed to their young, 
resulting in more diverse and abundant bird life. The YardMap Network provides 
a place to map the habitat characteristics of your school yard, learn about ways to 
make this space more bird-friendly, track conservation-related improvements on 
your map, and share with an online community of people interested in establishing 
safe and productive habitats for birds (Figure 7.1).

Conducting the Activity
Before digging in, set up a YardMap account. You may wish to create a central-
ized user account with an independent e-mail address, username, and password 
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LESSON 7
Habitat Matters: YardMap Your School Yard 7

to share with your students. For more information, see “Tips for Groups Using 
YardMap” under the “Help” function.

Engage

1. Ask students to imagine that they are a bird—any bird. Ask: What are you 
doing? Where do you live? What do you see? Now focus more on habitat 
needs. What do you eat? Where do you find food? How do you eat? Where 
do you find water? Where do you sleep? Where do you lay your eggs? 
Where would you hide if something scared you? After plenty of imagination 
time, ask students to share ideas as a group, pair up and interview a partner 
about his or her story, draw the adventure, or write a creative story about 
the life of an individual bird.

2. As a group, brainstorm a list of ideas about what birds need for survival. 
Write ideas on the board, grouping them into categories representing food, 
water, cover, and space. If things in all four categories have not been men-
tioned, continue the discussion and encourage deeper thinking. If other 
things, such as “love” or “parents” are mentioned, put them in a separate 
place on the board for non-habitat needs. Once the list is complete, summa-
rize that all living things need a place that supplies their own specific needs 
with regard to types of food, water, cover, and space. Together these make 

FigURE 7.1. 
An example site mapped in YardMap 

Source: yardmap.org
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LESSON 7
Habitat Matters: YardMap Your School Yard7

up that organism’s 
habitat. If an animal, 
such as a bird, cannot 
find these things in 
an area, and in the 
right arrangement, its 
habitat needs are not 
met and it will not be 
able to survive there.

Explore

1. Tell students that they 
are going to create a 
detailed map of their 
school yard, paying 
special attention to 
ways in which it helps 
to meet habitat needs 
of birds and other 
wildlife, and they will submit this map to a citizen science project called 
YardMap. Find your school yard in YardMap and project the aerial image. 
With guidance from the class, ask one student to use YardMap’s tools to out-
line the boundaries of your space. Have the rest of the class draw a similar 
outline on their printouts of the aerial view of the school yard.

2. Ask students, “What is citizen science, and how does it relate to YardMap?” 

Citizen science refers to efforts in which volunteers partner with 
professional scientists to collect or analyze data. The YardMap 
Network is a citizen science project designed to inspire people 
to create better habitat for birds in their yards, school yards, and 
other open spaces. In YardMap, people map the characteristics 
of these green spaces, learn about potential ways to improve bird 
habitat, and track changes they have made in the landscape. 
Networking with other participants provides opportunities to share 
conservation strategies, challenges, and successes. Scientists are 
using the data represented in everyone’s maps to investigate 
questions such as what practices best improve the wildlife value 
of residential landscapes and over how large an area must they 

FigURE 7.2. 
An example chart showing the four 
categories of needs related to habitat 
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LESSON 7
Habitat Matters: YardMap Your School Yard 7

be implemented in order to make a difference. See Chapter 1, 
“What Is Citizen Science?” for more information.

3. Break into small groups to go outside and collect data about the space 
you have outlined. If possible, provide each group with a camera, and tell 
students to bring their aerial view printout and a pen or pencil for making 
annotations. Assign tasks using one of two options:

• If the area you wish to map is large, or students are accustomed 
to independent work, consider having each group map and 
photographically document a separate piece of the total space.

• If the area is small or students require more supervision, have each 
group map and photograph selected aspects of the overall habitat (for 
example, Group 1 maps the trees, Group 2 the shrubs, and so on).

4. Instruct students to investigate their assigned area with the goal of refining 
the map. They should look for different kinds of land cover and sketch the 
boundaries of areas covered by pavement, buildings, lawn, grasses, flow-
ers/herbs, forest, shrubs, water, wetlands, and bare ground (dirt, gravel, or 
sand). Then they should think about where birds might find food, water, 
and cover and add information to their maps to indicate bird-friendly plants 
or objects such as bird feeders, water sources, and brushy areas.

Explain

Back in the classroom, discuss what the students found outside. In YardMap, use the 
“Tool Shed” to refine your map, for example by creating polygons indicating areas 
covered by lawn, garden, or shrubs and adding features such as individual trees, bird 
feeders, or a rock pile. View photos taken by students. If you wish to include photos 
on your YardMap site, you will first need to upload them to a site you can link to 
(such as Flickr or your school’s website). When you place an object icon on your map, 
you can click on it, select “open” and then provide information and links to photos.

Elaborate 

1. Ask students to create a chart similar to Figure 7.2 but including only items 
found in their study site, using their data as evidence in constructing expla-
nations for which parts of the school yard provide the most basic habitat 
necessities for birds. If the school yard does not provide food, water, and 
cover, what is lacking? 
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LESSON 7
Habitat Matters: YardMap Your School Yard7

2. Ask students if they saw any birds while exploring the school yard. If so, 
what were the birds doing? 

3. As homework or in class, ask students to explore the YardMap website 
and come up with ideas for making the schoolyard more bird friendly and 
justifying these suggestions with evidence they collected from the site or 
other sources. Encourage them to use the “Explore” and “Learn” sections of 
YardMap’s site. In the “Explore” section, they can type in your school’s ZIP 
code and bring up information about your local ecoregion, community gar-
dens, native plant species, regional guidance in planting for pollinators, and 
contact information for local experts for further information and assistance. 
This section also provides a listing and mapped locations of birds reported 
to eBird within 20 miles of that ZIP code over the past 30 days. The “Learn” 
section provides detailed information about all aspects of bird habitat and 
bird-friendly landscaping. 

Evaluate

Assign students to write a one-page essay describing the extent to which the 
schoolyard currently provides food, water, and shelter for birds and outlining one 
or more steps they would like to propose for improving it in terms of bird habitat. 
The Additional Resources section lists references that provide detailed guidance 
for a variety of habitat improvement efforts.

Example responses might be to hang up bird feeders, plant fruit-bearing trees 
or shrubs, put in a birdbath, clean up trash, install nest boxes, plant native wild-
flowers, or even create a wetland.

Extend

Compile a class list of plans outlined by students, and select one or more habitat 
improvement steps to implement as a class project. If you have the opportunity to 
carry out this lesson with multiple classes or in multiple years, you could start from 
scratch with each group or cumulatively build an increasingly detailed map and 
increasingly bird-friendly habitat. Students could present their habitat improve-
ment plans to the school administration for approval and to parent or community 
organizations for help with fundraising through efforts such as selling bird houses, 
native plants, or birdseed. 

If students identify birds seen in the schoolyard and submit these data to 
eBird (http://ebird.org), they can also use eBird’s online data outputs to follow trends 
and determine whether changes occur in bird diversity or abundance in conjunc-
tion with your habitat improvement efforts. 
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LESSON 7
Habitat Matters: YardMap Your School Yard 7

Additional Resources

Kolstad, C., K. Vollherbst, and K. K. Mullin. 2011. Schoolyard habitat project guide, 2nd ed. 

U.S. Fish & Wildlife Service. www.fws.gov/cno/pdf/HabitatGuideColor.pdf 

Summary: A how-to guide stepping through planning, installing and sustaining a school 

yard habitat improvement project including specific considerations for creation or 

restoration of woodlands, meadows, and wetlands

Kress, S. 2006. The Audubon Society guide to attracting birds: Creating natural habitats for 

properties large and small, 2nd ed. Ithaca, NY: Cornell University Press.

Summary: A guide to attracting birds by planting native species and providing water and 

nest sites

Tallamy, D. 2009. Bringing nature home: How you can sustain wildlife with native plants. 

Portland, OR: Timber Press. 

Summary: Explains the ecological link between native plant species and native wildlife, 

with insects that feed on native plants playing key roles in the food webs supporting 

birds and other wildlife. 

Zickfoose, J. 2001. The bird-friendly backyard: Natural gardening for birds: Simple ways to 

create a bird haven. Emmaus, PA: Rodale Press.

Summary: A guide to creating plantings that attract, feed, and shelter birds and 

butterflies
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Flight of the Pollinators: Plant Phenology From a Pollinator’s Perspective, 

131–141
Habitat Mattters: YardMap Your School Yard! lesson, 113–118
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It’s Been a Hard Day’s Flight, 65–75
mapped to crosscutting concepts, 201–202
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
Ozone Bio-monitoring Garden Study, 143–147
Signs of Spring: Earthworm Inquiry, 85–91
Terrestrial Invertebrates, 77–83
time required for, 18
Tree Squirrels: Narrators of Nature in Your Neighborhood, 185–197
Turtle Trackers, 149–154
use of BSCS 5E Instructional Model in, xiii, 15
Using Inland and Coastal Citizen Science Opportunities to Study Marine Food 

Webs, 173–183
Wetland Discovery, 165–170
Whale Song Project, 3, 57–64
Who’s Out There? A Calling Amphibian Survey, 155–163
Winter Twig Investigation, 50, 121–129

Citizen science projects
citizen scientist activities in, 3
data collection and analysis for, xiii, 1, 2, 3, 8 (See also Data collection and 

analysis)
definition of, 1, 59, 67, 97
global, xiii, 2, 5, 24, 41, 85, 137
inquiry and, 27–30
integrative approach to, 49–54
Internet resources for, 5, 20, 30, 39, 46–47, 54, 62–63, 71–72, 100, 110, 139, 

153–154, 162, 170, 183
rationale for, xiii
scope and time frames for, 2
topics of, 2
uses of data from, 4–5

Classroom BirdScope, 26
Climate change, xiii, 2, 49–50, 54, 79, 110, 123

amphibian populations and, 160
bird migration patterns and, 49, 50, 101, 103, 106, 107
habitat effects of, 50
insect pollinators and, 49, 50, 131, 137
lessons mapped to topic of, 50, 203
monitoring of, 49–50
spring earthworm sightings and, 50
wetlands and, 50, 166

Coforth, Jennifer, 113–118
Common Core State Standards for English language arts and mathematics, 

17–18, 20
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Communication, 11, 13, 16
lessons mapped to practice of, 199, 203
of research results, 11, 13

Computational thinking, 16, 199. See also Mathematics
Computer lab access, 18
Connecting With Students Through Birds case study, 23–30

from data to modeling, 26–27
going beyond, 29
inquiry and citizen science, 27–29
from inquiry into action, 30
learning with citizen science data, 24–26

Conservation studies, 2, 4, 16, 52, 54
Amphibians and Reptiles case study, 46
Animated Maps for Animated Discussions lesson, 93–100
Connecting With Students Through Birds case study, 23–30
Flight of the Pollinators lesson, 131–139
Habitat Matters lesson, 113–118
lessons mapped to, 202, 203
lessons mapped to topic of, 203
Mysteries of Monarchs case study, 33–39
Turtle Trackers lesson, 153
Wetland Discovery lesson, 165–170

Constructing explanations, 11, 16, 17
lessons mapped to practice of, 199

Cooper, Caren, 1
Coral Reef Fish Count website, 178
Cornell Lab of Ornithology, xi, 9, 26, 28, 29, 30, 62, 93, 97, 100, 101, 107, 110, 

113
Critical-thinking skills, 11, 65, 93
Cross-curricular connections, 7–8, 33
Crosscutting concepts, 16, 201–202

lessons mapped to, 201
Curley, Liam, 23–30

D
Data collection, analysis, and interpretation, xiii, 1, 2, 3, 8

for authentic student investigation, 5, 7, 10–11, 12, 13, 19, 44, 173
doubts about student capability for, 18–19
interpretation, 11–12
lesson mapped to practice of, 199
level of student participation in, 20
math skills for, 8
online tools for, 5, 7, 11, 19
for real scientific research, 9–10
volume of data submitted, 9

Data utilization, 4–5
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Demetrikopouolos, Melissa K., 173–183
Designing solutions, 16

lessons mapped to practice of, 199
Disciplinary core ideas, 15
Don’t Be A Buckethead website, 62
Ducks Unlimited Canada, 169

E
Earthworms. See Signs of Spring: Earthworm Inquiry lesson
eBird, 4, 5, 9, 12, 19, 23–30, 50–51, 54, 101–105, 107, 110, 112, 118

animated maps, 93–100
Ecosystem dynamics, lessons mapped to topic of, 203
Endangered species or habitats, 51–52, 54, 62, 166, 167
Energy and matter, 16, 202

lessons mapped to concept of, 201
English language arts, 8. See also Writing activities

Common Core State Standards for, 17
Environmental monitoring projects, 2, 3, 8

amphibians and reptiles, 9–10, 41–47
climate change, 49–50

Eubanks, Elizabeth, 29
Explanations from evidence, 11, 17

F
Fee, Jennifer, xi, 23–30, 93–118
Field guides

for birds, 107
class creation of, 149, 153, 162, 169
for plants, 135
for reptiles and amphibians, 46, 150, 159
for wetland habitats, 166

Fitzpatrick, John, 9
5E Instructional Model, xiii, 15. See also specific lessons
Flight of the Pollinators: Plant Phenology From a Pollinator’s Perspective lesson, 

50, 131–141
background information for, 132–133
big idea of, 131
citizen science connection of, 131
conducting activity for, 133–138
extensions of, 138
learning objectives of, 132
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
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resources needed for, 132, 138, 140–141
time required and location for, 131

FrogWatch USA, 155, 159, 161

G
Geography studies, 2, 8, 11, 19, 33, 50, 79, 87, 151, 157
Gerstman, Liron, 9, 12
Giles, Charmaine, 33
Global citizen science projects, xiii, 2, 5, 24, 41, 85, 137

integrative approach to, 49–54
Great Smoky Mountains National Park, 53, 77–79, 143
Greene, Harry, 9
Griffin, Norma, 23, 27–28
Growth and development of organisms, lessons mapped to topic of, 203
Gund, Susannah, 33–34, 37–39

H
Habitat, lessons mapped to topic of, 203
Habitat Mattters: YardMap Your School Yard! lesson, 113–118

background information for, 114
big idea of, 113
citizen science connection of, 113
conducting activity for, 114–118
extension of, 118
learning objectives of, 113
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 113
resources needed for, 114
time required and location for, 113

Haggerty, Brian, 131–141
Hall, Debra Taylor, 57–63
Hands on the Land, 2, 19, 53, 54, 77, 79–80, 83, 143, 146
Healey, Sara, 131–141
Healthier kids and healthier planet, 8–9
Hove, Alisa, 131–141
Humason, Katie, 24
Hypothesis generation and testing, 2

I
Implementing citizen science teaching, 15–20

alignment with A Framework for K–12 Science Education, 15–16
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connections to Common Core State Standards, 17–18
finding the right fit for, 19–20
potential hurdles to, 18–19
use of 5E Instructional Model, xiii, 15
using online data visualization tools for, 5, 7, 11, 19

Inquiry-based teaching, 7, 15, 18, 20
citizen science and, 27–30

Integrative approach, 49–54
to aquatic habitats, 52
to climate change, 49–50
to invasive species, 50–51
to rare and endangered species, 51–52

Internet resources, 5, 20, 30, 39, 46–47, 54, 62–63, 71–72, 100, 110, 139, 153–
154, 162, 170, 183

Invasive species, 4, 30, 50–51
It’s Been a Hard Day’s Flight lesson, 65–75

background information for, 66–67
big idea of, 65
citizen science connections of, 65
conducting activity for, 67–70
extensions of, 70–71
learning objectives of, 65
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 65
resources needed for, 66, 71, 73–75
time required and location for, 65

Izaak Walton League of Save Our Streams Program, 3, 5

J
JellyWatch, 3, 5
Journey North, 4, 5, 33–35, 39, 50, 54, 65, 71, 85, 87, 88.90

K
K-W-Q-L chart, 87, 89
Kahler, Phil, 24, 29
Kenney, Leo, 166
Killian, Pat, 28

L
Life cycles, xiii, 4, 7, 12, 50, 85, 88, 122, 131, 153, 160

lessons mapped to topic of, 16.203
Lincoln-Petersen Index formula, 44
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Listen for Whales project, 60, 62
Literacy skills, 17. See also Writing activities
Literature review, 11
Lost Ladybug Project, 3, 5, 51–52, 54

M
Macaulay Library of Animal Audio and Video Recordings, 62
Maliakal, Sanjiv, 26
Maps, 5. See also Animated Maps for Animated Discussions lesson
Marchand, Danielle, 165–170
Marine food webs. See Using Inland and Coastal Citizen Science Opportunities to 

Study Marine Food Webs lesson
Massachusetts Turtle Atlas, 149
Mathematics, 5, 8, 16, 17–18, 29, 33, 38, 178

Common Core State Standards for, 17
lessons mapped to, 199

Mazer, Susan, 131–141
Migration, lessons mapped to topic of, 203
Modeling, 7, 15, 16, 26–27, 59–60, 93–95, 99, 202

lessons mapped to practice of, 199, 201, 205
Monarch butterfly studies, xiii, 4

building butterfly gardens, 36, 71
It’s Been a Hard Day’s Flight lesson, 65–75
Monarch Larva Monitoring Project, 4, 5, 39, 72
Monarch Monitoring Project, 33, 38, 39, 72
Monarch Watch project, 33, 35–37, 39, 65–74
MonarchLab, 71
The Mysteries of Monarchs case study, 33–39

Morales-Santos, Araceli, 41
Morris, Lee G., 173–183
Motivating students, xiii, 10, 24, 29
The Mysteries of Monarchs case study, 33–39

cross-curricular connections of, 33
deep understanding developed by, 37
doing it by the numbers, 38
improving habitat, 36
monitoring marked monarchs, 35–36
the power of many, 34–35
social nature of science and, 38–39

N
NASA, 110, 179
National Audubon Society, 1
National Oceanographic and Atmospheric Administration (NOAA), 63, 123
National Park Service, 145
Natural history data, 2, 4, 7–8, 26, 49, 51, 151, 153
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Nature’s Notebook, 2, 49, 54, 131, 132, 135, 137, 141
Neighborhood Box Turtle Watch, 153
Nest boxes, 30, 118
Next Generation Science Standards (NGSS), xiii, 5, 7, 15
North American Amphibian Monitoring Program (NAAMP), 4, 41, 42, 47, 155–158
North American Pollinator Protection Campaign, 139
Nova Scotia Vernal Pool Mapping and Monitoring Project, 165
Nugent, Jill, 85–91, 149–163

O
Ohio Vernal Pool Partnership, 165
Online data visualization tools, 5, 7, 11, 19
Oscarson, D. B., 169
Otto, Patricia, 121–129
Ozone Bio-monitoring Garden Study lesson, 143–147

background information for, 144
big idea of, 143
citizen science connection of, 143
conducting activity for, 144–147
extension of, 147
learning objectives of, 143–144
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 143
resources needed for, 144
time required and location for, 143

P
Parks as Classrooms project, 77, 143
Patterns, 16, 201

lessons mapped to concept of, 201
Phelps, Laurel, 131–141
Phytoplankton. See Using Inland and Coastal Citizen Science Opportunities to 

Study Marine Food Webs lesson
Pillot, Howard, 30
Planning and carrying out investigations, 16

lessons mapped to practice of, 199
Pollination. See Flight of the Pollinators: Plant Phenology From a Pollinator’s 

Perspective lesson
Project BudBurst, 2, 8, 121–126
Project FeederWatch, 4, 23, 30, 50, 51, 54
Project Squirrel, 3, 185–193
Protection of species or habitats, 4, 9, 30, 49, 50, 51
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Animated Maps for Animated Discussions lesson, 94
Flight of the Pollinators lesson, 139
Turtle Trackers lesson, 149, 150–151
Using Inland and Coastal Citizen Science Opportunities to Study Marine Food 

Webs lesson, 181
Wetland Discovery lesson, 169
Whale Song Project lesson, 58, 62
Who’s Out There? A Calling Amphibian Survey lesson, 157

Public participation in research, xiii, 1
Publication of research results, 11

R
Rabkin, Michelle, 185–197
Rare species, 1, 51–52, 81, 166
Reading skills, 17
Real-world connections, xiii, 7, 12, 24, 29
REEF project, 173, 178

S
Sachs, Susan, 77–83, 142–147
Save Our Streams (SOS) Program, 3, 5
Scaglione, Margaret, 23
Scale, proportion, and quantity, 16, 202

lessons mapped to concept of, 201
Science notebooks, 87–88, 89, 122, 124, 126
Science process skills, lessons mapped to, 205
Scientific argumentation, 16, 17, 44, 61

lessons mapped to practice of, 199
Scientific habits of mind, 15
Scientific method, 7, 29
Scientific practices, 7, 15–16, 77, 160

lessons mapped to, 199
Scientists

encouraging student identification as, 12–13, 27
stereotypes of, 12

SciStarter, 17, 20, 153, 170
Sea of Sound curriculum, 62
Signs of Spring: Earthworm Inquiry lesson, 50, 85–91

background information for, 86
big idea of, 85
citizen science connection of, 85
conducting activity for, 86–89
extensions of, 89–90
learning objectives of, 85
mapped to crosscutting concepts, 201
mapped to key science topics, 203
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mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 85
resources needed for, 86, 90–91
time required and location for, 85

Skill building, 10
Social nature of science, 38–39
Squirrels. See Tree Squirrels: Narrators of Nature in Your Neighborhood lesson
Stability and change, 16, 202

lessons mapped to concept of, 201
Statistics, 17, 37
Structure and function, 16, 202

lessons mapped to concept of, 201
Students

benefits of citizen science for, 7
developing an appreciation of nature, 8–9
doubts about research capability of, 18–19
encouraging identification as scientists, 12–13, 27
engaging in authentic investigations, 5, 7, 10–11, 12, 13, 19, 44, 173
level of research participation by, 20
motivation of, xiii, 10, 24, 29
real scientific research by, 9–10
role as citizen scientists, xiii, 1

Sullivan, Steve, 185–197
Systems and system models, 16, 202

lessons mapped to concept of, 201

T
Teale, Edwin Way, 85
Technology, 8
Terrestrial Invertebrates lesson, 53, 77–83

background information for, 78–79
big idea of, 77
citizen science connection of, 77
conducting activity for, 79–82
extension of, 82
learning objectives of, 77
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 77
resources needed for, 78, 82, 83
time required and location for, 77
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Texas Turtle Watch, 149, 154
Thompson, Wesley D., 173–183
Tomasek, Terry, xi, 155–163, 165–170
Transdisciplinary approach to teaching, 7–8
Trautmann, Nancy M., xi, 23–30, 49–54, 113–118
Tree Squirrels: Narrators of Nature in Your Neighborhood lesson, 3, 185–197

background information for, 187
big idea of, 185
citizen science connection of, 185
conducting activity for, 187–192
extensions of, 193
learning objectives of, 185
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 185
resources needed for, 186, 193, 194–197
time required and location for, 185

Turtle Survival Alliance, 154
Turtle Trackers lesson, 149–154. See also Amphibians and Reptiles case study

background information for, 150
big idea of, 149
citizen science connections of, 149
conducting activity for, 150–153
extensions of, 153
learning objectives of, 149
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 149
resources needed for, 150
time required and location for, 149

U
Ulrich, Jane, 121–129
U.S. Forest Service, 139, 166
Using Inland and Coastal Citizen Science Opportunities to Study Marine Food 

Webs lesson, 173–183
background information for, 174–175
big idea of, 173
citizen science connections of, 173
conducting activity for, 175–181
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extensions of, 181–182
learning objectives of, 173
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 173
resources needed for, 174, 182, 183
time required and location for, 173

V
Venn diagrams, 94–95, 126, 160
Vermont Vernal Pool Mapping Project, 165, 170
Vernal Pool Association, 165, 169, 170
Vernal pools. See Wetland Discovery lesson
Victoria Experimental Network Under the Sea, 63

W
Water quality monitoring, 3, 173, 179, 181
Wetland Discovery lesson, 50, 165–170

background information for, 166
big idea of, 165
citizen science connections of, 165
conducting activity for, 167–169
extensions of, 169–170
learning objectives of, 165
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 165
resources needed for, 166
time required and location for, 165

Wetlands, lessons mapped to topic of, 203
Whale FM project, 3, 59
Whale Song Project lesson, 3, 57–64

background information for, 58
big idea of, 57
citizen science connection for, 57
conducting activity for, 58–62
extensions of, 62
learning objectives of, 57
mapped to crosscutting concepts, 201
mapped to key science topics, 203

Copyright © 2013 NSTA. All rights reserved. For more information, go to www.nsta.org/permissions.



Citizen SCienCe  15 Lessons ThaT Bring BioLogy To Life, 6–12 223

Index

mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 57
resources needed for, 58, 62, 64
time required and location for, 57

Whales, Dolphins, and Sound website, 63
Who’s Out There? A Calling Amphibian Survey lesson, 42, 155–163

background information for, 156
big idea of, 155
citizen science connections of, 155
conducting activity for, 156–160
extensions of, 160–162
learning objectives of, 155
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 155
resources needed for, 156, 162, 163
time required and location for, 155

Wildlife Sightings, 181
Wildlife Watch, 181
Winter Twig Investigation lesson, 50, 121–129

background information for, 122
big idea of, 121
citizen science connection of, 121
conducting activity for, 122–126
extensions of, 126–127
learning objectives of, 121
mapped to crosscutting concepts, 201
mapped to key science topics, 203
mapped to primary location and season, 207
mapped to science process skills, 205
mapped to scientific practices, 199
overview of, 121
resources needed for, 122, 127–129
time required and location for, 121

World Water Monitoring Challenge, 173, 181
Writing activities, 8, 70

in Flight of the Pollinators lesson, 137, 138
in Habitat Matters lesson, 115, 118
in It’s Been a Hard Day’s Flight lesson, 69
in Ozone Bio-monitoring Garden Study lesson, 145
science notebooks, 87–88, 89, 122, 124, 126
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Food Webs lesson, 175, 181

in Wetland Discovery lesson, 168
in Whale Song Project lesson, 61
in Winter Twig Investigation lesson, 124, 126

X
Xerces Society, 139

Y
YardMap project, 4, 36, 53, 54, 113–118
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“Observing the life cycle of monarch butterflies 
and following their remarkable migratory journeys 
between Canada, the United States, and Mexico… 

“Tracking climate change by recording the 
dates of first leaf, flower, and fruit of local 
trees, shrubs, flowers, and grasses... 

“Discovering which bird species migrate, 
where they go, and when…

“Exploring life cycles and population dynamics of 
frogs, toads, and other animals in nearby ponds…

“Citizen science projects such as these gather data 
through public collaboration in scientific research…
We invite you to dig in and become part of this 
exciting and rapidly growing movement. Your 
students will not only learn science, but they will also 
be scientists, and their projects will bring biological 
and environmental science to life in your classes.”

—  from the preface

T
he editors of this book have a straightforward goal: to inspire you 

to engage your students through public collaboration in scientific 

research—also known as citizen science. The book is specifically 

designed to get you comfortable using citizen science to support 

independent inquiry through which your students can learn both  

content and process skills. Citizen Science offers you the following:

• Real-life case studies of classes that engaged in citizen 

science and learned authentic scientific processes and the 

habits of mind associated with scientific reasoning. 

• 15 stimulating lessons you can use to build data 

collection and analysis into your teaching. 

• Plenty of flexibility. You can use the lessons with or without access to field 

or lab facilities; whether or not your students can collect and submit data 

of their own; and inside your classroom or outside through fieldwork 

in school yards, parks, or other natural areas in urban or rural settings. 

You do not need an advanced degree in science to guide your students 

in productive participation in a variety of citizen science projects. As 

the editors note, “Such involvement can scaffold teachers’ entry into 

facilitating student investigation while connecting students with  

relevant, meaningful, and real experiences with science.” 
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