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Curriculum overview

Getting kids outside through citizen 
science is a great way to inspire curiosity 
and questions! This curriculum will help 
you turn these observations into investi-
gations and encourage kids to draw their 

own evidence-based conclusions.
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Introduction
Investigating Evidence
Student Inquiry Through Citizen Science

Citizen science invites “regular people,” including K–12 students, to contribute their observations 
of something—birds, frogs, plants, weather, the night sky—to a central database, which profes-
sional scientists can analyze. It vastly extends scientists’ observational powers and allows them to 
ask and answer questions that otherwise would be impossible to tackle. For young people, it’s a 
chance to connect with the outside world in a real, meaningful, and fun way! 

Participating in citizen-science projects can give context to student observations and be the 
perfect segue into doing science investigations. Students engaged in the Cornell Lab of Ornithol-
ogy’s citizen-science projects have been asking and answering their own questions about birds for 
nearly 20 years, conducting original experiments and observational studies. 

Citizen science provides a great opportunity for educators. Instead of memorizing the “scientific 
method,” students engage in investigations and discover for themselves the multifaceted nature 
of scientific research. This directly supports the Next Generation Science Standards mandate for 
students not only to know scientific concepts, but also to “use their understanding to investigate 
the natural world through the practices of science inquiry.” Monitoring birds, butterflies, or other 
taxonomic groups helps students draw connections between a healthy environment and produc-
tive habitats that support diverse forms of life. Students are motivated knowing that their data will 
be used to address real-world issues of local and global concern.

As you read through these lessons, keep your eye out for “Citizen-Science Spotlights,” which 
highlight some wonderful citizen-science projects to use with students. Also visit www .birdsleuth .
org/inquiry for links to additional projects related to birds. For a complete list of lesson plans 
related to citizen science, please visit studentsdiscover .org. 

Setting Up for Success
How will you focus student investigations and inspire questions?

You may want to constrain the focus of student investigations to a 
particular topic, taxon, or theme to help you manage the questions and 
investigations that arise. For example:

• While on a nature walk, instruct students to focus their observa-
tions and questions on a particular taxon (birds, insects, frogs, 
squirrels, moss, etc.).

• Select a particular topic, like bird feeding or nesting. A bird 
feeder, nest box, or bird cam can be a wonderful focus.

• Have students address a problem or issue they see in your schoolyard.

• Instruct students to focus on an animal species that can be observed in your schoolyard or 
local area. 

• Investigate a body of water such as a nearby stream, pond, or vernal pool.
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Meeting the Standards
The Investigating Evidence curriculum will help you to lead students through the process of answering 
questions they pose about the natural word. The strength of this curriculum is not in the science content 
it contains, because that is dependent on the questions your students ask. The strength is in its ability 
to be applied to any science content, engaging students in science practices while building English and 
math skills. Investigating Evidence is a framework to follow as students investigate the questions they 
have posed. You can employ it in any area of science you teach. 

Next Generation Science Standards
A Framework for K–12 Science Education (NRC, 2012) lays out the vision that students will learn 
about science by integrating content knowledge with experience in the practices of scientific in-
vestigation. Students should be engaged with fundamental questions about the natural world and 
how scientists investigate and seek answers to these questions. The Framework identifies eight 
scientific practices for the K–12 science classroom. Each is supported by Investigating Evidence.

NGSS Scientific Practices

1. Asking questions and defining problems  

3. Planning and carrying out investigations     

The Nature of Science and NGSS

The nature of science is included in the Next Generation Science Standards and is covered by this 
unit. The basic understandings about the nature of science are the following:

• Scientific investigations use a variety of methods  
• Scientific knowledge is based on empirical evidence  
• Scientific knowledge is open to revision in light of new evidence  
• Scientific models, laws, mechanisms, and theories explain natural phenomena  
• Science is a way of knowing  
• Scientific knowledge assumes an order and consistency in natural systems  
• Science is a human endeavor  
• Science addresses questions about the natural and material world

Common Core Standards
This unit encourages students to read, reflect, pose questions, collect and analyze data, and share 
results verbally and in writing. It meets many of the math & ELA Common Core state standards.

Research to Build and Present Knowledge:

CCSS .ELA-LITERACY .W .6 .7 

Conduct short research projects to answer a question, drawing on several sources and refo-
cusing the inquiry when appropriate.
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Lesson 1: Observe and Wonder
Big Idea: Scientific investigations begin with observations and questions.

Overview: Students explore the environment and ask their own questions. They read about 
practicing scientists, and discover the components of investigations and ways to answer scientific 
questions.

Learning Objectives 
Students will be able to…

• make observations and ask questions about what they see;

• purposefully make use of the “I Wonder” Board;

• differentiate between questions that can be answered through (1) reading reference 
materials, (2) exploring existing data, (3) observational study, and (4) experimentation.

Time and Location: 90 minutes; outdoors if possible

Resources Needed
• Resource pages 1–3: Kinds of Questions, Vultures: See or Smell? 

• Poster board, sticky notes

Getting Ready
• Set up the “I Wonder” Board.

• Set parameters for student investigations. 

Teacher Background Information 
Inspiring Inquiry

A short walk around your schoolyard or local park, during which students are encouraged to 
explore their surroundings using all of their senses, can awaken curiosity and spark exciting 
questions. Whether it is watching pumpkins rot, waiting for a chick to hatch, observing a butterfly 
emerging from its chrysalis, or witnessing birds visiting a feeder, the mysteries of nature can 
inspire a multitude of questions. Here are some tips from teachers who have used nature to spark 
student inquiry:

• Share your observations.  Provide the time and tools students need to record their 
observations. This can be as simple as 15 minutes in your schoolyard with a notebook and 
pencil. Perhaps find a “secret spot” your class can visit on a regular basis. Look and listen. 
Make observations over time. Have quiet time, but also encourage discussion. 

• Model asking questions . Ask questions as you observe. Turn your own observation 
statements into questions. For example, you might observe that a bird is holding a worm. 
Change your statement into questions like, “How many worms does a bird eat?” or, “How 
did that bird find the worm?” or, “Will it eat the worm or take it back to the nest?”

• Resist the urge to answer every question. Simply begin to collect them. This releases 
you from the pressure of needing to know the answer to every question. It also encour-
ages creative and free-spirited student inquiry, and will lead to even more questions.
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The “I Wonder” Board

During this unit, you’ll lead students through a scientific investigation. To accomplish this, students 
need to begin thinking like scientists. Scientists are constantly asking questions about the world 
around them.

The “I Wonder” Board provides a place to store and 
display student questions. These questions have many 
uses. They can be categorized, revisited, or answered.

During class or while you’re outdoors, questions might 
arise that you can’t explore due to time constraints, 
because you are not sure how to address them, or you 
want students to consider them more deeply. All of these 
questions should be placed on the “I Wonder” Board.

Designate a space for the “I Wonder” Board and have 
sticky notes available. Encourage students to write their 
questions on the notes and put them on the “I Wonder” 
Board. Over time, the “I Wonder” Board will provide a 
wealth of ideas that can form the basis of independent 
research. Students will want to return to questions that 
they are genuinely interested in (e.g., “Why do birds, 
insects, and frogs make noise?” “How does a bird know 
what kind of nest to build?” “Why is some grass in the 
yard dead, while some is extra green?”). Assess what your students are interested in investigating 
further. Go to SciStarter .org to explore a broad range of citizen science projects. 

Conducting the Activity
1 . “I Wonder” Board

Introduce the topic you’ve chosen as a focus of the student investigations (such as questions 
generated during a particular citizen-science project, observations of birds, insects, or a local 
stream, or a schoolyard issue or problem you’d like to address).  

Introduce the “I Wonder” Board. Explain what 
it is and how it works. Invite students to post 
questions that are focused on the chosen 
topic.

Inspire initial observations and questions by 
taking kids through an activity related to the 
topic of focus (such as a nature walk, partici-
pating in a citizen-science project, watching a 
bird cam, or other opportunities to observe in 
or out of the classroom).

Give students time to reflect on what they have 
observed during this initial experience and to 
add their related questions to the “I Wonder” 
Board.

“I Wonder” Board

B
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2 . How do scientists ask and 
answer questions?

Present the problem: Vultures eat 
smelly dead things and scientists 
wondered how do they find their 
food—smell or sight?

Ask: 

How could scientists find the 
answer to this question?   

As a class, in small groups, or 
individually, have students read 
Resource page 2–3, “Vultures: See 
or Smell?” 

Ask:

• What caused John James 
Audubon to wonder about 
how vultures find their food? (He noticed that he could get close to vultures as long as 
they did not see him. This made him think that maybe their sense of smell wasn’t as good 
as previously believed.)

• How did he answer his question? Was Audubon’s method experimental or descriptive? 
(He designed several experiments—fake dead animals and camouflaged stinky meat.)

• How did others test Audubon’s conclusion? (Some used paintings of dead animals to test 
if vultures find food by seeing it. Later on, other scientists used stinky chemicals to see if 
vultures would be attracted.)

• Could Audubon have used reference materials to answer his question? Why or why not? 
(Reference materials at that time probably all stated that vultures found their food by smell-
ing it. If Audubon used only those references, he would not have learned something new.)

• Could he have used existing data to answer his question? Why or why not? (There were 
no pre-existing data because Audubon was likely the first to pose his hypothesis and test 
it. This was before the Internet, so even if someone had conducted this study, it would 
have been very difficult for Audubon to know about it and be able to access the results.)

• Why is it important that Audubon shared the results of his inquiry? (By publishing his 
findings, Audubon made it possible for others to learn about, question, and build upon 
his research.)

Reflect and Evaluate
• Discuss: Has anyone found answers to any of the “I Wonder” Board questions since they 

were posted? If so, how?

• Discuss: Which of the “I Wonder” questions is the class still interested in answering? How 
do you think we might go about finding the answers? (Make sure students realize they 
can look up the answers to some questions or for others, devise ways of finding answers 
themselves.)

• As a class, find examples of the four kinds of questions on your “I Wonder” Board. Some 
questions can be answered in multiple ways, so allow for discussion.

Severin
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Think Tank
1. What is a question? If someone makes a statement, the group should change it to a 

question by adding How, Why, What, Where or When. For example “More birds come 
to my bird feeder after it rains,” should become “Why do more birds come to my bird 
feeder after it rains?”

2. Brainstorming questions:  Encourage students to develop a sense of wonder and curios-
ity through developing their own questions. Use a jumping-off point such as an article, 
blog, photograph, fossil, bug in a jar, terrarium, or potted plant. Students should ask as 
many questions as they can based on what they read or see. They are ONLY asking, not 
looking for answers yet. Set a time frame (5 to 10 minutes). Ask students to write the 
questions exactly as stated, with no discussion or attempting answers. 

3. Generate science questions on a topic: Your students may have expressed interest in 
birds, mammals, weather or any ranging topic related to readings, videos or personal 
experience. Increase buy-in and ownership with your students by incorporating their 
interests; search SciStarter.org to find citizen science projects related to your students’ 
inquiries.

CITIZEN-SCIENCE SPOTLIGHT: MAMMALS 

Because humans are mammals, we feel a special kinship with our hairy brethren. We relate to the 
mother bear protecting her cubs, the squirrels chasing each other around a tree trunk, the whale 
gracefully coming up for air and singing to its pod. While many scientists are studying mammal 
biology and behavior, they can’t be everywhere and observe everything.

Enter the citizen scientist, or a classroom of young citizen scientists, eager to learn new things and 
to be the extra eyes and ears that researchers need to thoroughly study particular species. Because 
mammals are often active and relatively easy to identify, they are great subjects for citizen science. 

A sampling of projects focused on mammals: eMammal, Pathways: Wildlife Corridors of NM, 
Seward Park Coyote Tracking, Bat Detective, Whale FM, Project Squirrel, Wildlife Watch (includes 
mammals)
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Lesson 2: What is Science?
Big Idea: Science is a particular way of understanding the natural world.

Overview: Students address the notion of “scientist” and learn about the features of the science 
process through readings and videos about real-life scientists.

Learning Objectives 
Students will be able to…

• analyze a “Meet a Scientist” report to determine the question investigated, how and 
what data/information was collected, and what conclusions were made;

• describe, in their own words, the key features of science.

Time and Location: 70 minutes; indoors

Resources Needed
• Resource pages 4–9: “Meet a Scientist” reports (1 per group, six reports total)

• Journal pages 1–2: My Scientist, Meet a Scientist

• “I Wonder” list (from Lesson 1)

• “Meet a Scientist” resources (links to videos and articles at www .birdsleuth .org/inquiry)

• Research materials (such as books, internet access, field guides)

Getting Ready
• Decide how you will facilitate sharing the “Meet a Scientist” reports and online resources, 

and prepare accordingly.

• Copy Resource pages and Journal pages as desired.

Teacher Background Information 
The Nature Of Science

One of the most exciting aspects of teaching science is conveying how science is done and then 
engaging students in this process of discovery. Here are some key features of science to consider 
as you teach this unit:

• Science is a particular way of understanding the natural world, and is built upon our 
innate curiosity. It is based on asking questions and making observations.

• Science is limited to methods and explanations derived from nature. We use our senses 
and instruments to give us information about the world around us. Science does not allow 
for supernatural elements.

• Scientists always base their explanations or conclusions on evidence. Explanations have to 
be supported by empirical evidence and are testable in the natural world.

• Scientific knowledge is simultaneously reliable and tentative. Having confidence in scien-
tific knowledge is reasonable, but realize that our understanding may be modified in light 
of new evidence or better understanding of prior evidence.

• Contributions to science are made by people all over the world.
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Conducting the Activity
1 . Draw a scientist

Ask students to think about a scientist at work. 
Invite them to imagine the details in the scene. 

Ask:

• Where is the scientist? 

• What does the scientist look like? What is 
the scientist wearing?

• What is the scientist doing and what tools 
are being used? Is the scientist working 
alone or with others?

Then, give students about five minutes to draw 
or describe in their journals a scientist at work. 
(Journal page 1, “My Scientist”).

When students are done, ask them to share some of the details of their pictures or descriptions. 

Ask:

• How many drew male scientists? Females? How old are they? 

• How many of the scientists are working inside? Outside? 

• What tools are they using?

• Who drew a “mad scientist?” Why? What are some stereotypes about scientists and are 
they true? 

• Who drew a scientist doing something that you’d like to do? 

Challenge the group to develop a list to be posted of different kinds of scientists or “science 
jobs,” and continue to add to the list as opportunities and ideas present themselves.

2 . Read and discuss the “Meet a Scientist” reports and online resources

Divide the class into groups of three to five students. Tell students that they will be introduced 
to a conservation scientist. Assign each group one of the scientists. Give students the written 
report to read and/or give them access to the related Crossing Boundaries Conservation Scientists 
videos. Give them time to learn about and discuss their scientist and answer the questions about 
the scientist’s work (Journal page 2, “Meet a Scientist”). 

When students are finished, have each group briefly describe their scientist to the rest of the class. 
You might ask each group to introduce the researcher’s question, describe the data or information 
that the researcher collected and how they gathered it, and explain what, if any, conclusion(s) the 
researcher made.

After each group has reported, discuss the following questions:

• What do each of these scientists have in common? (Possible answers include asking 
questions, collecting data, studying nature, understanding the Earth/conservation.) 

• How does the work of these scientists differ? (Possible answers include studying different 
animals, working outside versus inside, traveling to different locations around the country 
and in other parts of the world.)

A student’s scientist drawing

A
lex
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3 .  Discuss the nature of science

Lead students in a discussion about science and 
scientists. You may wish to brainstorm ideas on 
the board for later reference. Ask questions such 
as “What is science?” and “What do scientists 
do?” and generate a list of traits such as:

• Scientists are creative in the questions 
they ask and the methods they use to 
answer them.

• Scientists collect data and information. 
They look for evidence that will help 
them draw conclusions.

• Scientists work together, getting ideas from each other and from their own experience 
and research.

• Scientific ideas change and grow. One observation or experiment often leads to new 
questions.

Ask:

• Have you ever experienced any of these traits while working in or learning about science? 
(Students may share examples from scientific investigations they have read about, seen on 
TV, done themselves, or that they are familiar with because they know a scientist personally.) 

• How are these traits illustrated by the scientists in the “Meet a Scientist” reports?

Reflect and Evaluate
These reflection questions can be discussed in class or assigned as in-class or homework writing 
assessments.

1. Have students compare and contrast the scientists they read about in the reports with the 
scientist they drew earlier.  Ask them, 

• In what ways are they similar?  

• How are they different?                

              Make a list with similarities and differences, or create a Venn diagram.

2. Ask students how their understanding of the word “scientist” has changed since learning 
about the conservation scientists. 

3. Compare and contrast the scientists in these reports with the young scientists found in 
BirdSleuth Investigator. (Print or purchase back issues at www .birdsleuth .org/student-
publication.) How are they alike?  How are they different?  

4. Working individually or in pairs, create artistic or creative versions, (which might include 
drawings, animations, or a presentation) of the scientific process concept map.

Extensions
1. Meet a real scientist: Invite a professional scientist to visit your class. You can find a 

scientist at your local college or university,  by asking a company or business, enlisting a 
former student or a parent of a student, asking a scientist to Skype with your class, or by 
contacting your local nature center, state park, or wildlife refuge. Ask the scientist to talk 
about their work and invite students to ask questions.
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2. Scientists in the news: Have students find articles about scientific research in the news, 
online, or in magazines. Using additional copies of Journal page 2, answer questions 
about the scientists and their research.

3. Write about a scientist: Encourage students to write a “Meet a Scientist” report or cre-
ate a podcast about a scientist they find interesting. Compare and contrast the scientists 
that the students chose. (How many students chose female scientists, and how many 
chose males? Did most choose indoor or outdoor scientists? How many study animals, 
versus plants, versus other things?)

4. Nature of Science: Have students find specific examples of the nature of science in the 
“Meet a Scientist” reports and share them with the class. Have students work together to 
find similarities among the scientists in terms of the nature of science. Finally, ask students 
to summarize their findings, emphasizing the features of the nature of science. These can 
be shared in a whole group discussion or as a writing assignment.


