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Climate Change and the Future of Michigan Cherries:
Predicting global warming impact on flowering time
Unit Overview
The overall purpose of this 3 - 4 day unit is to foster student literacy in scientific modeling,
particularly in regards to models that describe and predict the impacts of climate change
on trees and plants. This unit provides an introduction to modeling and lays a foundation
for future skill development. For specific learning objectives, see the Unit Goals below
as well as the Student Learning Outcomes and Next Generation Science Standards
listed in the overview for each lesson.
This unit is designed for high school students who have been introduced to graphing
data points, slope, and line-of-best-fit. While the lessons were designed with 9th and
10th graders in mind, the lessons could be adapted for more advanced grade levels. The
lessons should be taught in chronological order, although the optional field trip (Lesson
4) can take place at any point during the unit and reinforces material throughout the
curriculum.
The unit builds upon the Climate Change & Michigan Forests middle school unit.

Why is it important to teach climate change?
“Climate has changed in the past — sometimes slowly, sometimes abruptly — but now it
is changing because humans have become a force of nature and are altering the flow of
matter and energy on the planet. It is important for the science of climate change to be
taught, both in formal and informal educational environments, in order for future citizens
to be able to make scientifically informed decisions about the consequences of climate
change.
In order to defend and support the teaching of climate change, it is important
to understand — and be able to rebut — arguments about climate science, and to
understand why people choose to attack such well-tested science.” - National Center
for Science Education

What is a scientific model?
•

Scientific models are tools or ideas used by scientists to identify and explain
complex patterns or phenomena observed in the real world. Scientific models can be
represented by drawings, graphs, equations, three dimensional structures, computer
simulations, or explained in words.

•

Scientific models are used to ask questions about the world, and they are revised as
scientific knowledge changes. Ultimately, models help us to better understand and
predict the behaviors of complex systems over time.

•

The quality of scientific models depends on how well they can be used to explain a
phenomenon or make a prediction.
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Why is teaching scientific modeling important?
•

Scientific modeling develops critical thinking skills and helps students better analyze
and interpret scientific data and information. Understanding how, and why, scientific
models are used in scientific research is an important aspect of science, and climate
change, literacy. Scientific modeling literacy is an important skill that enables learners
to be an informed and effective member of society.

•

Scientific modeling is used frequently at higher levels of education and in the
professional world at state and federal agencies and by scientists and researchers
around the world. It is important for students to interpret and analyze scientific
information like climate change data and models because many important business
and political decisions are made based on the latter.

•

Having students use introductory modeling tools gives them insight into the type of
work done by researchers and scientists, which may pique interest in science careers.

•

Because modeling is of such importance, the concept of modeling has been identified
in the Next Generation Science Standards as an important learning objective and
appears frequently in the Standards, Science & Engineering Practices, Disciplinary
Core Ideas, and Crosscutting Concepts.
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High School Phenology Unit: Lesson Outline
Climate Change and the Future of Michigan Cherries:
Predicting global warming impact on flowering time

Unit Goals:

1. Foster understanding of the impacts of climate change, and in particular, its
effects on tree flowering phenology.
a. Describe what phenology is and how it is impacted by climate change.
b. Understand how climate-driven data, specifically flowering phenology data,
is collected and how it is used by scientists and decision-makers to make
predictions of future trends under climate change.
2. Foster understanding of scientific models that describe and predict the impacts
of climate change/global change on trees and plants.
a. Understand and explain how models are used to predict impacts of climate
change.
b. Understand and explain what kind of data is used in predictive phenology
models.
c. Create a model using a phenology data set and make inferences and predictions
using that model.
3. Inspire an interest in and foster students’ ability to become Citizen Scientists.
a. Understand and explain how Citizen Science data helps scientists with their
research about a changing climate.
b. Optional: Make phenology observations/collect phenology data and learn
about opportunities to become involved in Citizen Science phenology projects,
such as Nature’s Notebook and Project BudBurst.
i. Phenology observations and data collection can be achieved through
optional field trip or teacher-led outdoor learning on school campus.

Links to AAPS 9th Grade Curriculum/Schedule:

The unit aligns best with the end of Semester 2 for most teachers, after students have
learned about Scientific Inquiry (Chapter 1), Evolution (Chapters 10, 11), Plant Structure
& Function (Chapter 21), Cell Energetics/Matter & Energy in Ecosystems/ (Chapters 4,
13) and while students are learning about Human Impact on the Environment (Chapters
14, 16).

How to use these lessons:
*See slides for the graphs referenced throughout the unit.
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Lesson 1 - The Curious Case of Michigan's Cherries
Time Needed

Materials/Prep

50 minutes
1. Teacher Slides (slide 1)
a. Ensure ability to play audio clips from computer.
2. Student Lesson 1 Part 1 Worksheet (printed, optional- students
can answer questions in their notebooks/ on paper).
3. KWL Worksheet
a. See KWL (Know-Want to Know-Learned) overview for
teachers here.
a. Provide opportunities throughout the lesson for students
to make entries in each column of the worksheet.
4. Lesson 1 Part 2 Worksheet & Homework #1 (printed)
5. Table 1 Handout
6. Table 2 Handout
7. Julian Day Calendar Handout
8. Have students sit in groups
9. Optional: Graph Paper - For more graphing practice (and if
time allows) students could graph the data from tables 1 and 2
before seeing and discussing the completed Graphs 1 & 2.

Student Learning
Outcomes

Students will be able to:
1. Understand the importance of cherries to Michigan’s economy.
2. Understand and analyze historical phenology data on blooming
date.
3. Understand and explain how changes in temperature can
influence cherry phenology and crop success.

Additional Resources If students first need an introduction or refresher on climate

change, Lesson 2 from the middle school unit “Climate Change
and Michigan Forests” may be helpful: “Connections to Climate
Change”.

Next Generation Science Standards
HS-LS2-2. Use mathematical representations to support and revise explanations based on
evidence about factors affecting biodiversity and populations in ecosystems of different scales.
HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural
resources, occurrence of natural hazards, and changes in climate have influenced human activity.
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Lesson 2 - Intro to Modeling: Graphing and analyzing
phenology data
Time Needed

Materials/Prep

50 minutes
1. Teacher Slides (slide 21)
a. Ensure ability to play audio clips from computer.
2. KWL Worksheet
a. See KWL (Know-Want to Know-Learned) overview for
teachers here.
b. Provide opportunities throughout the lesson for students
to make entries in each column of the worksheet.
3. Lesson 2 Student Worksheet & Homework (printed, hand out at
slide 30) - have Lesson 1 worksheet available for reference.
4. Graph Choice Chart (printed, optional: to help students figure
out what kind of graph to use)
5. Julian Day Calendar Handout
6. Extra graph paper
7. Calculators
8. Pencils and Rulers
9. Have students sit in groups

Student Learning
Outcomes

Students will be able to:
1. Analyze and explain temperature and cherry phenology graphs
and their implications.
2. Analyze a model of blooming date as a function of average
March temperature by calculating line of best fit.
3. Use graphical model to predict timing of phenology events
based on various average March temperature scenarios.

Additional Resources Online graphing resources: (If teachers want students to use
computers to graph):
• Google Sheets

•

http://illuminations.nctm.org/Activity.aspx?id=4186

•

http://knowpapa.com/trend-line/

Next Generation Science Standards
HS-LS2-2. Use mathematical representations to support and revise explanations based on
evidence about factors affecting biodiversity and populations in ecosystems of different scales.
HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural
resources, occurrence of natural hazards, and changes in climate have influenced human activity.
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Lesson 3 - Application: Using climate and phenology

data and models to make predictions
Time Needed

50 minutes

Materials/Prep

1. Teacher Slides (slide 41)
a. Ensure ability to play audio clips from computer.
2. KWL Worksheet
a. See KWL (Know-Want to Know-Learned) overview for teachers
here.
b. Provide opportunities throughout the lesson for students to make
entries in each column of the worksheet.
3. Lesson 3 Student Worksheet & Homework (printed) - have Lesson 1 & 2
Worksheets available for reference.
4. Student Laptops (with ability to access/download Model Spreadsheet).
5. Extra graph paper
6. Calculator
7. Pencils and Rulers
8. Have students sit in groups

Student Learning
Outcomes

Students will be able to:
1. Explain the utility, strengths and limitations of their model and models
more generally.
2. Examine and explain how new data is incorporated to improve model
accuracy.
3. Use model to predict impact of regional climate change on the
Michigan cherry industry.
4. Explain how Citizen Science data contributes to climate and phenology
research.
5. Understand, propose and evaluate potential solutions to mitigate and
adapt to the negative impacts that a shifting climate has on cherry
trees.

Additional
Resources

Online graphing resources: (If teachers want students to use computers to
graph):
• Google Sheets
• http://illuminations.nctm.org/Activity.aspx?id=4186
• http://knowpapa.com/trend-line/

Next Generation Science Standards

HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence
about factors affecting biodiversity and populations in ecosystems of different scales.
HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity.
HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on
natural systems.
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Lesson 4 - Field trip: Exploring citizen science and
making connections between phenology and ecology
Time Needed

Materials/Prep

50 minutes
1. Teacher Slides (slide 58)
2. Identify a site on school grounds to make observations
3. Print enough copies of articles to hand out to groups-- each group will
get one copy of their assigned article
4. Print Article summary worksheets (1 per group)
5. Print Observation worksheets
6. Print Phenological report worksheets
7. Gather enough clipboards and writing utensils for all student groups
8. Create students groups of 4-6 with others who read the same article for
homework
9. Optional: Create account with Project Budburst (instructions here)
10. Optional: App or field guide for plant ID

Student Learning
Outcomes

Students will be able to:
1. Describe citizen science and its importance.
2. Name and identify basic phenological stages of plants.
3. Evaluate ways in which climate change and subsequent phenological
shifts could affect other species in an ecosystem.

Additional
Resources

•
•

Project Budburst
Deciduous and Evergreen Report Forms: http://budburst.org/
reportforms

Next Generation Science Standards

HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems
maintain relatively consistent numbers and types of organisms in stable conditions, but changing
conditions may result in a new ecosystem.
HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may
result in: (1) increases in the number of individuals of some species, (2) the emergence of new species
over time, and (3) the extinction of other species.
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