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Lessons 22–25
Saving Monarch  
Butterflies

Prepare
Throughout this module, students have built an understanding of how organisms have characteristics 
that help them survive over time in changing environments. In Lessons 22 through 25, students use 
their understanding of butterfly needs for survival and the engineering design process to design 
a solution to help monarchs survive in a changing environment. During this engineering challenge, 
students identify criteria and constraints for their design solution, develop a detailed design of their 
solution, and draft a letter to a community leader that outlines the specific components of their 
solution to explain why it will be successful. After students have drafted and shared their final diagrams 
and letters, they evaluate their solutions based on peer feedback.

Student Learning
Knowledge Statement
Humans can change an environment to make it more suitable for an organism.

Objective
 ▪ Lessons 22–25: Apply the engineering design process to help monarchs survive in a changing 

environment.

Application of Concepts
Task

Engineering Challenge

Phenomenon Question

How can we help monarchs survive 
in a changing environment?
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Texas Essential Knowledge and Skills Addressed

3.2A Plan and implement descriptive investigations, including asking and answering questions, making inferences, and selecting and 
using equipment or technology needed, to solve a specific problem in the natural world. (Addressed)

3.2C Construct maps, graphic organizers, simple tables, charts, and bar graphs using tools and current technology to organize, examine, and 
evaluate measured data. (Addressed)

3.2D Analyze and interpret patterns in data to construct reasonable explanations based on evidence from investigations. (Addressed)

3.2F Communicate valid conclusions supported by data in writing, by drawing pictures, and through verbal discussion. (Addressed)

3.3A Analyze, evaluate, and critique scientific explanations by using evidence, logical reasoning, and experimental and observational testing. 
(Addressed)

3.3B Represent the natural world using models such as volcanoes or the Sun, Earth, and Moon system and identify their limitations, including size, 
properties, and materials. (Addressed)

3.3C Connect grade-level appropriate science concepts with the history of science, science careers, and contributions of scientists. (Addressed)

3.4  Collect, record, and analyze information using tools, including cameras, computers, hand lenses, metric rulers, Celsius thermometers, wind 
vanes, rain gauges, pan balances, graduated cylinders, beakers, spring scales, hot plates, meter sticks, magnets, collecting nets, notebooks, 
and Sun, Earth, and Moon system models; timing devices; and materials to support observation of habitats of organisms such as terrariums and 
aquariums. (Addressed)

3.9A Observe and describe the physical characteristics of environments and how they support populations and communities of plants and animals 
within an ecosystem. (Addressed)

3.9B Identify and describe the flow of energy in a food chain and predict how changes in a food chain affect the ecosystem such as removal 
of frogs from a pond or bees from a field. (Addressed)

3.9C Describe environmental changes such as floods and droughts where some organisms thrive and others perish or move to new locations. (Addressed)

3.10A Explore how structures and functions of plants and animals allow them to survive in a particular environment. (Addressed)

English Language Proficiency Standards Addressed

1C   Use strategic learning techniques such as concept mapping, drawing, memorizing, comparing, contrasting, and reviewing to acquire basic and 
grade-level vocabulary.

2I   Demonstrate listening comprehension of increasingly complex spoken English by following directions, retelling or summarizing spoken messages, 
responding to questions and requests, collaborating with peers, and taking notes commensurate with content and grade-level needs.

4F   Use visual and contextual support and support from peers and teachers to read grade-appropriate content area text, enhance and confirm 
understanding, and develop vocabulary, grasp of language structures, and background knowledge needed to comprehend increasingly 
challenging language.
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Materials

Lesson 22 Lesson 23 Lesson 24 Lesson 25

Student Science Logbook (Lesson 22 Activity Guides A and B) ● ● ● ●

Engineering Challenge: markers, crayons, or colored pencils; rulers; paper;  
graph paper (optional)

● ● ●

Science Logbook (Lesson 25 Activity Guide) ●

Teacher Monarchs Graph (Lesson 22 Resource A) ●

Engineering Design Process (Lesson 22 Resource B) ●

Detailed Engineering Design Process (Lesson 22 Resource C) ●

Using the Journey North Website (Lesson 16 Resource C) ●

“Winged Mysteries”  (Adams 2003) (Lesson 22 Resource D) ●

Monarch Butterfly Research (Lesson 23 Resource A) ●

Plants that Attract Monarch Butterflies (Lesson 23 Resource B) ●

A Butterfly Is Patient  by Dianna Hutts Aston and Sylvia Long (2015) ●

Monarch Butterfly Waystation Photograph (Lesson 24 Resource) ●

Preparation Print or open web pages or identify library books for students to use to research threats 
to monarch butterflies (see Lesson 23 Resource A).

●

Print or open web pages and print plant photographs for students to research plants 
that attract monarch butterflies (see Lesson 23 Resource B).

●
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Lesson 23
Objective: Apply the engineering design process to help monarchs survive in a changing environment.

Launch  3 minutes 

Review the Phenomenon Question How can we help monarchs survive in a changing environment?

 ►Why would we want to help monarchs survive changes in the environment?

 ▪ Humans are a big reason why there are fewer monarchs. We need to stop destroying their 
habitat and start helping them. 

 ▪ Butterflies help flowers. 

 ▪ Butterflies have lived for a long time. We don’t want them to become extinct. 

Tell students that in this lesson they will continue working through the engineering design process 
to design a solution that will help monarchs survive changes in the environment.

Learn  40 minutes 

Ask about an Engineering Problem  10 minutes 

Remind students that they are still in the Ask stage of the engineering design process. Explain that 
students must continue asking questions to better define the engineering problem.

Agenda
Launch (3 minutes)

Learn (40 minutes)

 ▪ Ask about an Engineering 
Problem (10 minutes)

 ▪ Imagine a Design Solution 
(20 minutes)

 ▪ Plan a Design Solution 
(10 minutes)

Land (2 minutes)
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 ►What other questions do you have about the engineering design process or the 
engineering problem?

 ▪ Will we build our solution? 

 ▪ What materials will we use? 

 ▪ How will we present our solution? 

 ▪ How much time will we have? 

 ▪ How will we know if our solution works? 

Acknowledge all student questions and that students will continue to answer many of these questions. 
As a class, recall that identifying criteria for success and limitations (or constraints) for an engineering 
problem is another important part of the Ask stage.  Remind students that they will design a solution 
to help monarchs survive changes in the environment. Discuss the criteria and constraints that their 
solutions must meet, and have students record them in the Ask section of their Science Logbooks 
(Lesson 22 Activity Guide B).

To facilitate students’ thinking about criteria and constraints, ask questions such as the following:

 ►What must the solution accomplish?

 ▪ It must help the butterflies survive changes in the environment. 

 ▪ The solution should give butterflies the things they need, like food, water, or protection. 

 ►How will we know whether the solution is successful?

 ▪ We won’t know unless someone puts it in action. I don’t think we can do that. 

 ▪ If it works, maybe the butterfly numbers will go up the next year. 

 ►What else do you need to consider as you design your solution? 

 ▪ We need to design something that is cheap so that you can put it everywhere. 

 ▪ The solution needs to be built in Mexico because that’s where the butterflies spend the winter. 

 ▪ Our solutions need to use easy-to-find materials so that everyone can find them in the different 
regions that might need to help us. 

 ▪ We can’t test our solutions because we don’t live in Mexico. 

Teacher Note
If necessary, review the meanings of the 
terms criteria  and constraints .

Criteria: what is needed; what the 
requirements are

Constraints: what is possible; what the 
limitations are

Teacher Note
Ask follow-up questions such as these 
to guide the student discussion about 
constraints (2I): 
 ▪ At what time of year does your solution 

need to work? 
 ▪ Where must you build your solution? 
 ▪ What must you consider about 

materials, cost, and time? 
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Sample criteria and constraints: 

Criteria Constraints

 ▪ Must help monarchs survive changes in the 
environment 

 ▪ Must satisfy their needs for food, water, or 
protection 

 ▪ Is successful if monarch numbers increase  

 ▪ Must be implemented along their 
migration path 

 ▪ Must help monarchs at a specific time 
of the year 

 ▪ Uses low cost materials if possible 

Explain to students that since this problem is complex, requiring international collaboration and 
permission, planning, and long-term studies, their goal is to develop a detailed final diagram and 
present their design solution in a letter addressed to a community leader.  Tell students that 
engineers sometimes move through the Ask, Imagine, Plan, and Share stages many times before they 
begin building their prototype and testing it.

In their groups, have students brainstorm what should be included in a detailed final diagram 
and letter. 

Sample student responses: 

 ▪ I think the diagram should include labels. The letter should explain how the solution helps the 
monarchs and why it is the best solution. 

 ▪ The diagram should include the materials needed to make our solution. We should draw 
a model and label the parts. 

 ▪ The letter should explain where we want to put our solution. 

Discuss the desired components of a detailed design plan and record them on chart paper  
for students to refer to as they complete the engineering challenge. Required design diagram 
components include

 ▪ a clear design sketch,

 ▪ a descriptive title,

 ▪ materials for the design solution, and

 ▪ specific measurements for any parts of their design that must be a certain size.

Extension
In these lessons, student groups will 
neither send the letter to a community 
leader nor build their design solutions. 
They will develop a detailed design plan 
solution and draft a letter explaining 
why the solution should be implemented. 
If there are resources and space 
available for students to implement one 
solution at school, consider supporting 
students in selecting one class idea 
that they would like to build and test 
(e.g., building a butterfly garden). Have 
students send the letter to the school 
principal or another community leader, 
and support students in building and 
testing the solution.

English Language Development
The following line of questioning involves 
using words such as letter . English 
learners may benefit from additional 
scaffolding in the form of sentence 
frames. Consider using sentence frames 
such as the ones below.
 ▪ A letter should include _____ and 

_____.
 ▪ The letter should explain _____.
 ▪ My letter will include _____ because 

_____.
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Then discuss the desired components of the letters, and record them on chart paper for students 
to refer to as they complete the engineering challenge. Required letter components include

 ▪ the engineering problem for which they are designing a solution,

 ▪ an explanation of how the design addresses the problem,

 ▪ an explanation of how students think this design will meet the criteria and constraints, and

 ▪ an explanation of why this design is a good choice.

Imagine a Design Solution  20 minutes 

Review class expectations for group work, and allow students to begin working with their groups.

Draw students’ attention to the Imagine stage of the engineering design process (Lesson 22 Resource C), 
and review the actions associated with this stage: research, brainstorm solutions, and select a solution. 
Encourage students to use the tools available to them to continue researching the design problem.  
During the engineering challenge, give students access to resources such as the anchor model, a copy 
of A Butterfly Is Patient  (Aston and Long 2015), other books about butterflies, web pages about monarch 
needs and threats (Lesson 23 Resource A), a copy of Plants that Attract Monarch Butterflies 
(Lesson 23 Resource B), the Journey North website, and local or regional maps.  

Remind students that engineers brainstorm multiple solutions during the Imagine stage. These solutions 
are sometimes improvements on existing solutions or new solutions.  Ask groups to record their thoughts 
in the Imagine section of their Science Logbooks (Lesson 22 Activity Guide B). Have student groups develop 
three to four possible design solutions that satisfy the criteria and constraints of the problem.

Teacher Note
Circulate and support students with their research. Some students may need help locating, reading, 
or understanding information presented (4F). Also, remind students to consider the criteria and 
constraints as they work.

As student groups finish brainstorming, remind them that they must select one design solution  
to move forward with in the engineering design process. To ensure that students are comparing  
each of the solution ideas from their brainstorming and evaluating how well each solution meets  
the specified criteria and constraints, prompt student groups to explain their rationale for selecting 

Teacher Note
If students do not have access 
to a computer or tablet, print out some 
of the most helpful resources for students 
to read. Also, consider asking the school 
librarian for resources that students may 
use to research possible design solutions.

Content Area Connection: English
As students conduct research, remind 
them to jot down notes from their 
research sources in their Science 
Logbooks (Lesson 22 Activity Guide B), 
and explain that their notes will help 
them recall information later. Consider 
modeling this writing skill for students.

Teacher Note
Remind students to identify the intended 
location for their design solution. 
If needed, provide local and regional 
maps, and help them identify possible 
locations.

Spotlight on Knowledge 
and Skills
Engineers improve existing technologies 
or develop new ones to increase their 
benefits, to decrease known risks, and 
to meet societal demands. Students may 
choose an existing solution and improve 
on the solution to meet the needs 
of monarchs.
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their design solution. To help students evaluate their selected solution, ask them to respond to the 
questions in the Imagine section of their Science Logbooks (Lesson 22 Activity Guide B): What will your 
design provide for the monarchs? Where will you need to put your design solution? What time of year 
will the monarchs use your design solution?

Teacher Note
Students have limited knowledge to help them determine the success of potential solutions as many 
factors will contribute to a solution’s success. They should use the information available to predict how 
well each one would meet the criteria and constraints. It may be useful for students to annotate their 
notes and record their thinking. If needed, model how to evaluate one possible solution for the class.

Plan a Design Solution  10 minutes 

After each group selects a solution, have them move to the Plan stage of the engineering design 
process. Ask students to begin developing a draft diagram in their Science Logbooks (Lesson 22 Activity 
Guide B).   Tell students they will have the remainder of this lesson and part of the next to work 
in the Plan stage.

Sample design diagram :
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Although students will not build the solution during this engineering challenge, ask them to consider what 
materials they would need to create the solution and to record their responses in their Science Logbooks.

Teacher Note
Students may benefit from using lined 
paper, graph paper, markers, crayons, 
colored pencils, and rulers to create their 
diagrams. Consider allowing students 
to draw a draft diagram in their Science 
Logbooks and draw the final diagram 
on lined or graph paper to help them 
draw straight lines. Students can glue  
the final diagram in their Science 
Logbooks.

Differentiation
Some student groups may benefit from 
having assigned roles in their groups. 
These roles can rotate daily. Some 
examples for group roles include Team 
Leader, Time Keeper, Artist, Writer (letter), 
Researcher.
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Sample student responses: 

 ▪ Aster plants and milkweed 

 ▪ Water for the pond 

 ▪ Some logs to put a perimeter around the garden 

Check for Understanding
While student groups develop the first draft of their design diagram, circulate and monitor progress. 
Assess designs according to the criteria and constraints discussed in the Ask section.

Evidence

Look for evidence that all students
 ▪ have discussed whether this solution meets the criteria and constraints of the problem and
 ▪ accurately represent their design solution in a detailed diagram.

Next Steps

For groups struggling to get started on their diagram, write the list of criteria for them on sticky notes. 
Have students address each component one at a time, and dispose of the sticky notes as students 
address each component. If multiple groups experience difficulty with addressing criteria and 
constraints in their diagram, revisit the class criteria and constraints list.

Land  2 minutes 

Have students revisit the engineering design process in their Science Logbooks (Lesson 22 Activity 
Guide A) and assess what they have accomplished. Suggest that students underline what they have 
completed and star what they still need to complete.

Optional Homework
Students generate a list of local plants that attract butterflies. Students can call a local nursery or garden 
center to ask for the names of local plants that attract butterflies, or they can search for information 
online. Students may choose to print pictures of the plants to bring in and show their group.
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Lesson 24
Objective: Apply the engineering design process to help monarchs survive in a changing environment.

Launch  5 minutes 

Display the photograph showing a monarch butterfly  
waystation (Lesson 24 Resource).

 ►What do you notice about this environment?

 ▪ There are a lot of plants, especially flowers. 

 ▪ There are two signs. One says 
it is a butterfly garden. 

 ►Which organisms are suited to this environment?

 ▪ Butterflies 

 ▪ Bees 

 ▪ Plants 

 ►How do you think this environment meets the needs of those organisms?

 ▪ I think it has food for the butterflies to eat. 

 ▪ It probably has water. 

 ▪ It has flowers with nectar for bees, butterflies, and maybe even hummingbirds. 

 ▪ There is sunlight for the plants to grow. 

Agenda
Launch (5 minutes)

Learn (38 minutes)

 ▪ Plan a Design Solution 
(15 minutes)

 ▪ Prepare to Share a Design 
Solution (23 minutes)

Land (2 minutes)
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Explain to students that this is a monarch waystation, which is a garden that contains plants that 
attract butterflies.  Tell students that building a waystation is an example of a solution that would 
help monarchs survive in a changing environment.

Remind students of the iterative nature of the engineering design process and that engineers improve 
their designs frequently throughout the process. Tell students that they can use ideas from the 
waystation to improve their solutions as they continue in the Plan stage.

Learn  38 minutes 

Plan a Design Solution  15 minutes 

Have students get into their engineering challenge groups and continue working on their draft 
diagrams. Encourage students to revisit the Ask and Imagine stages as necessary. Remind students 
about the requirements for their diagrams.

When most student groups have finished their draft diagrams, ask them to return to the engineering 
design process visual in their Science Logbooks (Lesson 22 Activity Guide A). Emphasize that generating 
a detailed plan is an important part of the Plan stage. Have students draw one circle near the Plan 
stage and write the following phrase: Generate detailed design.  

Prepare to Share a Design Solution  23 minutes 

Explain that scientists and engineers must sometimes convince other people that their proposed 
design solutions will work before building and testing their solutions. Remind students that they must 
create a final diagram and write a letter addressed to a community leader. Discuss the requirements 
for the letter and the final diagram in the classroom, and walk students through the letter outline 
in their Science Logbooks (Lesson 22 Activity Guide B). Answer any questions that students may have 
before they get started.

Teacher Note
A monarch waystation is a human-made 
adult butterfly habitat. Most waystations 
contain milkweed and other nectar-
producing plants.

Teacher Note
Guide students toward adding circles 
such as the one shown below adjoining 
the Plan stage circle (1C).

Ask

Imagine

Improve
Plan

Create

Share

Define the
problem

Identify
criteria and
constraints

Research

Brainstorm
solutions

Select a
solution

Generate
detailed
design

Teacher Note
If students would benefit from another 
example of generating detailed 
designs, consider showing them the 
sample drawings on pages 1–5, 13, 14, 
19, and 20 of Marvelous Mattie: How 
Margaret E. Knight Became an Inventor  
(McCully 2006) (1C).
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Have groups create their final diagram and letter in their Science Logbooks.   Provide students 
with materials needed for their final drafts (e.g., graph or lined paper, writing utensils, ruler). As groups 
work, monitor their progress and ensure that all group members are contributing to the creation of the 
final diagram and letter.

Check for Understanding
As groups work, monitor their progress to check that their diagram and letter meet the requirements 
described In Lesson 23.

Evidence

Look for evidence that all students
 ▪ have developed solutions that are realistic and could be implemented,
 ▪ have used evidence from their research to develop their plan, and
 ▪ provide reasoning for implementing their solution in their letters.

Next Steps

If students need support as they complete their final diagram and letter, consider revisiting the list 
of requirements. Have students refer to the resources they used during the Imagine stage, and remind 
them of the sample solution from the Launch, the butterfly waystation.

Land  2 minutes 

Tell students they will have a few minutes during the next lesson to finalize their design diagram and 
letter before sharing their design solution with another group for peer feedback.

Differentiation
The letter outline in the Science Logbook 
contains writing prompts for students. 
However, some students may benefit 
from the option of drawing pictures 
or phrases instead of writing complete 
sentences.

Extension
If technology is available, students 
can create their design diagram with 
a computer drawing program or a  
web-based drawing tool, such 
as Google™ Drawings or AutoDraw™ 
drawing tool.
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Lesson 25
Objective: Apply the engineering design process to help monarchs survive in a changing environment.

Launch  5 minutes 

Introduce students to the engineering challenge rubric in their Science Logbooks (Lesson 25 Activity 
Guide), and discuss student questions about the criteria.

Learn  35 minutes 

Prepare to Share a Design Solution  10 minutes 

Provide student groups time to finish their diagrams and letters, implementing any changes based 
on the engineering challenge rubric.

Share a Design Solution  17 minutes 

Have each group exchange their diagram and letter with another group. Explain that each student 
group will review and discuss the other group’s design solution, thinking about the engineering 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Prepare to Share a Design 
Solution (10 minutes)

 ▪ Share a Design Solution 
(17 minutes)

 ▪ Improve a Design Solution 
(8 minutes)

Land (5 minutes)
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challenge rubric during the discussion. Students should then write feedback on sticky notes or half 
sheets of paper for the group, responding to this prompt:

 ►Considering the rubric criteria, identify one strength and one idea for improvement for this  
group's design solution.

Teacher Note
Students may swap their diagrams and letters with additional groups if time permits. The more 
feedback students receive, the more practice students will have with weighing the pros and cons 
of each suggestion as they consider which ideas they would like to implement.

Tell students that scientists and engineers often receive feedback after sharing their design solutions 
with peers. Peer feedback helps generate new ideas to improve a design solution and brings a new 
perspective to the group. Ask students to return to the engineering design process visual in their 
Science Logbooks (Lesson 22 Activity Guide A). Emphasize that receiving feedback from peers 
is an important part of the Share stage. Have students draw one circle near the Share stage and write 
the following phrase: Receive feedback. 

Improve a Design Solution  8 minutes 

Give students time to review peer feedback and ask questions. Groups should then answer the 
questions in the Improve section of their Science Logbooks (Lesson 22 Activity Guide B).

Sample student responses to questions in Lesson 22 Activity Guide B: 

What would you change about your design solution? How might those changes affect your solution’s 
ability to meet the criteria and constraints of the engineering problem? 

 ▪ A few of our peers didn’t think we put enough milkweed plants in our garden. We are going 
to add more milkweed plants in another sunny corner of the garden and remove a few of the 
flowering plants. Adding more milkweed should increase the chances that the caterpillars will 
have enough food to eat. 

 ▪ Some classmates were worried about how long it would take trees to grow in the forest where 
butterflies live during winter. Maybe we could put up some sort of temporary barrier to protect 
the butterflies from the rain and snow while the trees grow back. 

Teacher Note
Guide students toward adding circles 
such as the one shown below adjoining 
the Share stage circle (1C).

Ask

Imagine

Improve
Plan

Create

Share

Define the
problem

Receive
feedback

Identify
criteria and
constraints

Research

Brainstorm
solutions

Select a
solution

Generate
detailed
design

Teacher Note
If time permits, allow groups to revise 
their design solutions. This could include 
adding more details to the letter or final 
diagram or revisiting the Imagine stage 
to brainstorm other ideas.
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What are some drawbacks to your design solution? How could you fix them?

 ▪ If we build a tall wall around the forest where the butterflies spend winter, it might keep some 
out by accident. Maybe we need to make it a shorter wall so they can fly over. 

 ▪ Planting milkweed might bring too many other insects to the garden. What if the other insects 
eat all of the milkweed before the butterflies come back? I’m not sure how we could fix this. 
Maybe we could plant more milkweed so there is enough. 

Land   5 minutes 

Revisit the Phenomenon Question How can we help monarchs survive in a changing environment? 
Discuss students’ reflections on the engineering design process. Guide the discussion with questions 
such as these:

 ►How did you apply your knowledge of survival, suitability, and changing environments 
to brainstorm solutions to a problem?

 ▪ Butterflies need food and water to survive. We wanted to build an environment that has those 
things for them. 

 ▪ We’re changing the environment so much that the monarchs don’t have strategies to survive 
these changes. We have to help get their winter environment back to the way it was so that 
they have the protection they need to survive. 

 ►How might your design solution help address the problem of the declining number of monarchs?

 ▪ We hope that our plan would have created a place in Kentucky where monarch butterflies  
could rest, eat, and hatch more eggs on their way back from Mexico. We think it would help 
increase their numbers because it would be giving them an area with the resources they would 
need to survive. 

 ▪ By planting some milkweed, and other nectar-producing plants, we created a new home for 
monarch butterflies and supplied them with land that can serve their survival needs. 
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Check for Understanding
Students should identify connections between their solution and improved survival for butterflies.

Evidence

Look for evidence that all students
 ▪ have applied knowledge gained throughout the module to solve a problem and
 ▪ understand how their design solution affects the number of monarch butterflies.

Next Steps

If students do not identify the effect of their solution, consider meeting with student groups 
and revisiting the monarch graph and the list of criteria and constraints to support students 
in understanding how their solution would increase the number of butterflies.

Explain that students will summarize their understanding of the Essential Question, How do butterflies 
survive over time in a changing environment?, and apply this new knowledge in an End-of-Module 
Assessment in subsequent lessons.

Optional Homework
Students research and compare successful monarch butterfly waystations from a few different  
parts of North America. Students should describe how the waystations are similar and different and 
consider why the waystations might be different.
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