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Module Overview

ESSENTIAL QUESTION

How do butterflies survive over time 
in a changing environment?

Introduction
Extinction is the rule. Survival is the exception.

—Carl Sagan and Ann Druyan (1985) 1997

Throughout the module, students study butterfly survival, the anchor 
phenomenon, and build an answer to the Essential Question: How 
do butterflies survive over time in a changing environment? As they learn 
about each new concept, students revisit and refine a model to represent 
how butterflies survive in their environment over time. At the end of the 
module, students use their knowledge of fossil evidence, suitability, 
and changing environments to explain the anchor phenomenon and 
apply these concepts in new contexts. Through these experiences, 
students begin to develop an enduring understanding that organisms 
have characteristics that help them survive over time in changing 
environments.

Lessons 1 through 8 address the Concept 1 Focus Question: What 
do fossils reveal about the past? Students observe photographs of fossils 
to learn about the kinds of organisms that lived long ago and the 
nature of their environments. Lesson 1 introduces students to the text 
A Butterfly Is Patient  (Aston and Long 2015), which provides additional 
background knowledge as students draw and describe butterflies and 
the environments in which butterflies live. Students then develop an initial 
class anchor model to show how butterflies survive in their environments. 
In Lesson 2, students observe a butterfly fossil and create a timeline 
to better understand how long butterflies have survived on Earth. 
Reflecting on the anchor phenomenon, students organize their questions 
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on a driving question board. Students revisit the driving question board 
and the anchor model throughout the module to build a coherent 
understanding of butterfly survival. Engaging in these practices allows 
students to take an active role in the educational process and gives 
teachers insight into students’ background knowledge and current 
understanding of how butterflies survive over time. In Lesson 3, students 
continue to observe the butterfly fossil and compare it with a clay model 
fossil. Students also create their own clay model fossils to understand 
how fossils form and what they reveal about the organisms that formed 
them. In Lessons 4 and 5, students observe fossils found in their own 
region to describe the past environment. Students then compare the 
past environment with the present-day environment to reveal how their 
region has changed over time. In Lessons 6 through 8, students learn 
about the Florissant Fossil Beds National Monument, where the butterfly 
fossil they observed was found. Students study other fossils found near the 
butterfly fossil so they can describe the past environment of the Florissant 
area. They also examine organisms that live in the Florissant area today 
to understand that the kinds of organisms that live in an area can change 
over time.

Lessons 9 through 15 address the Concept 2 Focus Question: How 
do organisms get what they need to survive? Students make 
observations to notice that organisms have characteristics that help 
them survive and that these characteristics affect their suitability 
to different environments. In Lesson 9, students observe caterpillars 
in an artificial habitat to understand that a habitat contains everything 
a particular kind of organism needs to survive. Students connect this 
understanding to their previous learning in the module to realize that 
habitats are part of a larger environment and that habitats within 
an environment are interconnected. In Lesson 10, students observe radish 
plants and caterpillars to identify their characteristics and analyze how 
these characteristics help the organisms survive. They then apply this 
understanding to analyze the characteristics of several other organisms. 
In Lessons 11 and 12, students use the text Amos & Boris  (Steig 2009) 
as they learn how an organism’s characteristics determine its suitability 

to a particular environment. With this understanding, students observe 
that for any particular environment, some kinds of organisms survive well, 
some survive less well, and some cannot survive at all. In Lessons 13  
through 15, students investigate and model animal group behaviors.  
They first model penguin behavior, noticing that penguins huddle 
in groups to stay warm. They continue to model and research animal 
groups to learn about other benefits of living in a group. This analysis 
leads students to understand that living in groups can help animals get 
food, defend themselves, and cope with change, all of which can help 
individual members of the group survive.

Lessons 16 through 21 address the Concept 3 Focus Question: What 
happens to organisms when the environment changes? In these 
lessons, students explore how changes in an environment affect the 
organisms that live there. In Lesson 16, students create flipbooks 
and act out migration to learn how monarch butterflies move from 
one region to another each year in response to seasonal changes. 
Lesson 17 introduces students to the butterfly life cycle, and they use their 
understanding of the life cycle to explore how other butterflies survive 
seasonal changes. In Lesson 18, students study how other animals respond 
to seasonal changes and consider how changes in an environment affect 
the suitability of animals to that environment. This study helps students 
understand that when an environment changes, some animals that live 
there stay and survive, some move away, and some die. In Lesson 19, 
students consider how seasonal changes affect plants by comparing 
a radish plant grown in direct sunlight with a radish plant grown in the 
dark. This leads students to realize that plants also have strategies 
to survive seasonal changes. In Lesson 20, students create a model 
to analyze how the construction of a parking lot could cause a long-term 
change in an environment. Students see that this change would affect 
the organisms that live in the environment and that some organisms 
would stay and survive, some would move in or out, and some would 
die. In Lesson 21, students evaluate proposed solutions to reduce the 
impact of building a parking lot on cardinals that live in the environment 
by comparing the merits of each solution.
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In Lessons 22 through 25, students apply their understanding of survival, 
suitability, and changing environments in an engineering challenge, 
further building on their understanding of the Essential Question: How 
do butterflies survive over time in a changing environment? In Lesson 22, 
students learn about threats to monarch butterflies that are causing their 
numbers to decrease. In Lessons 23 through 25, students design a solution 
to help save monarch butterflies and write a proposal letter explaining 
the merits of their solution.

Students participate in a Socratic Seminar on how butterflies survive 
in a changing environment over time in Lesson 26, revisiting the module 
questions and synthesizing their understanding. In Lesson 27, students 
reflect on their study and apply their conceptual understandings 
in an End-of-Module Assessment. Finally, the class debriefs the  
End-of-Module Assessment in Lesson 28, so the teacher and students 
can revisit concepts that need further explanation and clarify 
misconceptions.

Module Map
Anchor Phenomenon: Butterfly Survival
Essential Question: How do butterflies survive over time in a changing environment?

Organisms have characteristics that help them survive over time in changing environments.

Concept 1: Fossil Evidence
Focus Question: What do fossils reveal about the past? 

Fossils provide evidence of the kinds of organisms that lived long ago and the nature of their environments.

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills for 
Science

English 
Language 
Proficiency 
Standards

Butterfly Survival

Phenomenon Question: 
How long have butterflies 
survived on Earth? 

Butterflies have survived on Earth for millions of years.

▪ Lesson 1: Develop a class anchor model to show how butterflies survive in their environment.

▪ Lesson 2: Create a relative timeline to understand how long butterflies have survived on Earth.

3.3A

3.3B

3.3C

3.9A

3J

4A

4C
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Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills for 
Science

English 
Language 
Proficiency 
Standards

Butterfly Fossils

Phenomenon Question: 
What can we learn 
by studying fossils? 

Fossils provide information about the organisms that formed them.

▪ Lesson 3: Analyze and create clay fossil models to understand how fossils form.

3.2B

3.3A

3.3B

3.3C

3.4

3E

5F

Regional Fossils

Phenomenon Question: 
What can fossils reveal 
about our region? 

Fossils can provide evidence of changes in an environment over time.

▪ Lesson 4: Observe regional fossils to learn about the past environment of a region.

▪ Lesson 5: Compare the past environment with the present-day environment to learn that
environments can change over time.

3.3A

3.3B

3.3C

3.4

3.9A

3.9C

2E

4A

Fossil Evidence

Phenomenon Question: 
What do fossils found near 
the butterfly fossil reveal 
about the Florissant area? 

Fossils provide evidence of the nature of organisms and environments from long ago.

▪ Lesson 6: Observe fossils to learn about the past environment of the Florissant area.

▪ Lesson 7: Observe organisms that live in the Florissant area today to understand that the environment
has changed over time.

▪ Lesson 8: Compare the past environment of the Florissant area with the present-day environment
to explain how the environment has changed over time.

3.2D 

3.2F 

3.3A 

3.2D 

3.3B 

3.3C

3.4

3.9A

3.9C

3.10A

3E

4A

4C
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Concept 2: Suitability to Environment
Focus Question: How do organisms get what they need to survive? 

For any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all. Some animals form groups 
that help members survive.

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills for 
Science

English 
Language 
Proficiency 
Standards

Suitability

Phenomenon Question: 
Why do plants and animals 
live where they do? 

Organisms are suited to survive in particular environments because of their characteristics.

▪ Lesson 9: Describe how a habitat is a system in which all components depend on one another.

▪ Lesson 10: Identify an organism’s characteristics and explain how these characteristics help the
organism survive.

▪ Lesson 11: Describe and analyze an organism’s suitability to a particular environment.

▪ Lesson 12: Evaluate an organism’s ability to survive in a particular environment based on the
organism’s characteristics.

3.2A 

3.2B 

3.3A 

3.3B 

3.4

3.9A

3.9B

3.9C

3.10A

3.10B

3E

3G

5B

Animal Groups

Phenomenon Question: 
Why do some animals live 
in groups? 

Patterns in behavior reveal that living in groups helps animals survive.

▪ Lesson 13: Use evidence from models to explain that animals can benefit from living in a group.

▪ Lesson 14: Obtain, evaluate, and communicate information about why different animals live in groups.

▪ Lesson 15: Apply prior knowledge of systems to understand how animal groups cope with change.

3.2A 

3.2B 

3.2C 

3.2D 

3.2F 

3.3A

3.4

3.9A

3.9C

3.10A

2F

3E

4F
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Concept 3: Effects of Environmental Change
Focus Question: What happens to organisms when the environment changes? 

When an environment changes, the kinds of organisms that live there may change. Some organisms may stay and survive, some may move in or out, and 
some may die.

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills for 
Science

English 
Language 
Proficiency 
Standards

Surviving 
Seasonal Changes

Phenomenon Question: 
How do organisms survive 
seasonal changes? 

Seasonal changes affect the suitability of organisms to their environment, which may cause some 
organisms to survive less well than others.

▪ Lesson 16: Make observations to determine that monarch butterflies migrate in response to seasonal
changes in their environment.

▪ Lesson 17: Investigate how other butterflies survive seasonal changes.

▪ Lesson 18: Describe how seasonal changes affect the suitability of animals to their environment.

▪ Lesson 19: Investigate plants to determine that they are also affected by seasonal changes.

3.2A 

3.2B 

3.2C 

3.2D 

3.2F 

3.3A 

3.4

3.9A

3.10B

2E

3F

Long-Term Changes 
in an Environment

Phenomenon Question: 
How do long-term changes 
in an environment affect 
the organisms that 
live there? 

When an environment experiences a long-term change, some organisms will stay and survive, some will 
move away, some will die, and other organisms will move to the changed environment.

▪ Lesson 20: Analyze the effects of a long-term change in an environment on the organisms that
live there.

▪ Lesson 21: Evaluate potential solutions to help organisms survive after a long-term change
in an environment.

3.2C 

3.3A 

3.3B 

3.4

3.9A

3.9C

1A

5F
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Application of Concepts

Task Student Learning

Texas Essential 
Knowledge 
and Skills for 
Science

English 
Language 
Proficiency 
Standards

Engineering Challenge

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

Humans can change an environment to make it more suitable for an organism.

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

3.2A 

3.2C 

3.2D 

3.2F 

3.3A 

3.3B 

3.3C

3.4

3.9A

3.9B

3.9C

3.10A

1C

2I

4F

End-of-Module Socratic 
Seminar, Assessment, 
and Debrief

Essential Question: How 
do butterflies survive 
over time in a changing 
environment? 

Organisms have characteristics that help them survive over time in changing environments.

▪ Lesson 26: Explain how organisms survive over time in changing environments. (Socratic Seminar)

▪ Lesson 27: Explain how organisms survive over time in changing environments. (End-of-Module
Assessment)

▪ Lesson 28: Explain how organisms survive over time in changing environments. (End-of-Module
Assessment Debrief)

3.2A

3.4

3.9A

3.9C

3.10A

3.10B

2F

3F
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Focus Standards*
Texas Essential Knowledge and Skills for Science

3.1 Scientific investigation and reasoning. The student conducts 
classroom and outdoor investigations following home and school 
safety procedures and environmentally appropriate practices. The 
student is expected to

3.1A demonstrate safe practices as described in Texas Education 
Agency–approved safety standards during classroom 
and outdoor investigations using safety equipment 
as appropriate, including safety goggles or chemical splash 
goggles, as appropriate, and gloves; and

3.1B make informed choices in the use and conservation of natural 
resources by recycling or reusing materials such as paper, 
aluminum cans, and plastics.

3.2 Scientific investigation and reasoning. The student uses scientific 
practices during laboratory and outdoor investigations. The student 
is expected to 

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;

3.2B collect and record data by observing and measuring using 
the metric system and recognize differences between 
observed and measured data;

3.2C construct maps, graphic organizers, simple tables, charts, 
and bar graphs using tools and current technology 
to organize, examine, and evaluate measured data;

3.2D analyze and interpret patterns in data to construct 
reasonable explanations based on evidence from 
investigations; and

3.2F communicate valid conclusions supported by data in writing, 
by drawing pictures, and through verbal discussion.

3.3  Scientific investigation and reasoning. The student knows that 
information, critical thinking, scientific problem solving, and the 
contributions of scientists are used in making decisions. The student 
is expected to 

3.3A analyze, evaluate, and critique scientific explanations 
by using evidence, logical reasoning, and experimental and 
observational testing;

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; and

3.3C connect grade-level appropriate science concepts with 
the history of science, science careers, and contributions 
of scientists.

3.4  Scientific investigation and reasoning. The student knows how 
to use a variety of tools and methods to conduct science inquiry. The 
student is expected to 

3.4 collect, record, and analyze information using tools, including 
cameras, computers, hand lenses, metric rulers, Celsius 
thermometers, wind vanes, rain gauges, pan balances, 

*The bold text identifies standards that students should master in this module. The italicized text identifies standards that students will develop knowledge of in this module and should master in later modules. 
Some italicized standards are part of the assessments in this module, but they will be assessed throughout the year.
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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.

3.9  Organisms and environments. The student knows and can describe 
patterns, cycles, systems, and relationships within the environments. 
The student is expected to 

3.9A observe and describe the physical characteristics 
of environments and how they support populations and 
communities of plants and animals within an ecosystem;

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; and

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

3.10  Organisms and environments. The student knows that organisms 
undergo similar life processes and have structures that help them 
survive within their environments. The student is expected to 

3.10A  explore how structures and functions of plants and animals 
allow them to survive in a particular environment; and

3.10B investigate and compare how animals and plants undergo 
a series of orderly changes in their diverse life cycles such 
as tomato plants, frogs, and lady beetles.

Building Content Knowledge
Throughout this module, students build on their understanding of the 
effects of environmental change caused by flooding and droughts 
(3.9C) from the Weather and Climate module. Students begin Survival 
and Change by recording initial ideas about the characteristics of the 
environment of a butterfly (3.9A). They work to develop an anchor 
model that represents a butterfly’s environment (3.3B). Students ask 
questions about a butterfly fossil that help drive their learning throughout 
the module. 

Throughout Concept 1, students explore fossils to find evidence 
of changes in an environment over time (3.9A, 3.9C). Students begin 
by creating, analyzing, and measuring clay fossil models to learn how 
fossils form (3.2B, 3.3B). They learn about the past environment in their 
region by observing and analyzing regional fossils and comparing them 
to present-day organisms to learn that environments can change over 
time (3.9A, 3.9C). Students then observe fossils from the Florissant area 

of Colorado and compare them to organisms that live in the Florissant 
area today. They use their observations of the organisms, past and 
present, and their structures to determine what the environment was like 
in the past (3.10A) and explain how the environment has changed over 
time (3.9A, 3.9C). 

In Concept 2, students learn that organisms are suited to survive 
in particular environments because of their characteristics. They observe 
a caterpillar’s environment and develop the understanding that 
a habitat contains everything an organism needs to survive (3.9A, 3.10A). 
In their analysis of the caterpillar habitat, students describe the effects 
of environmental changes on the habitat, on the caterpillar, and on the 
plants the caterpillar eats (3.9B, 3.9C).  Students are also introduced to the 
life cycle of the butterfly (3.10B). Students then identify characteristics 
of various organisms and explain how these characteristics help the 
organisms survive (3.10A).  Students use the text Amos & Boris (Steig 2009) 
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as they describe and analyze an organism’s suitability to a particular 
environment, then evaluate the ability of other organisms to survive 
in a particular environment based on the characteristics of each organism. 
Students continue to investigate how organisms live in their environment 
as they use evidence from models (3.3B) and analyze patterns in animal 
behavior to explain that living in groups helps animals survive. 

The focus of Concept 3 is the effects of environmental change 
on organisms. Students explore how seasonal changes in an environment 
affect organisms that live there and their ability to survive. Students 
make observations and determine that monarch butterflies migrate 
in response to seasonal changes in their environment. Through their 
investigations, students further explore the life cycle of various butterflies 
(3.10B) and reflect on the strategies they use at different life cycle stages 
to survive seasonal changes. Students have an opportunity to compare 
the life cycle of butterflies and plants that they have been observing 
over a week’s time (3.10B). Students’ exploration of organisms in a forest 
ecosystem reveal that when environmental conditions change, some 
animals are suited to stay and survive, some move away, and some die 

(3.9A, 3.9C). Students then investigate the effects of seasonal changes 
on plants and learn about strategies plants use to survive. Students revisit 
the forest ecosystem as they analyze the effects of a long-term change, 
such as land development by humans, on the various kinds of organisms 
that live there (3.9C). Students then evaluate potential solutions to help 
organisms survive after a long-term change in an environment and apply 
their learning in a Conceptual Checkpoint, where they explore the effects 
of a volcanic eruption on the organisms that live in the area around 
a volcano (3.9C). 

In an Engineering Challenge, students use their understanding of butterfly 
survival needs and the engineering design process to design a solution 
to help monarch butterflies survive in a changing environment, as they 
learn that humans can change an environment to make it more suitable 
for an organism (3.2A, 3.9A, 3.9B, 3.9C). 

Students reflect on their learning throughout the module about survival 
and change and apply their understanding of survival and change 
to a new context in the End-of-Module Assessment.

Key Terms
In this module, students learn the following terms through investigations, 
models, explanations, class discussions, and other experiences.

▪ Artificial

▪ Butterfly

▪ Characteristic

▪ Cope

▪ Environment

▪ Extinct

▪ Fossil

▪ Habitat

▪ Migration

▪ Organism

▪ Paleontologist

▪ Suitable

▪ System
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Advanced Materials Preparation
Several activities in this module require advanced preparation. See 
the lesson resources for more details on material preparation and  
instructions.

Lesson Set Time in Advance Investigation Description

3 1 day Compare Fossil with Clay Fossil Model Prepare clay fossil models.

9–12 2–3 weeks Determine Needs of Caterpillars in an 
Artificial Habitat

Select, prepare for, and order live animals.

9–12 5–7 days Analyze Characteristics of Caterpillars 
and Plants

Prepare radish plants.

13–15 1 day Model Other Group Behaviors Collect leaves.

16–19 6–7 days Observe Plants Prepare radish plants.

Safety Considerations
The safety and well-being of students are of utmost importance 
in all classrooms, and educators must act responsibly and prudently 
to safeguard students. Science investigations frequently include activities, 
demonstrations, and experiments that require extra attention regarding 
safety measures. Educators must do their best to ensure a safe classroom 
environment.

The hands-on, minds-on activities of this module involve the observation 
of live plants and animals. In addition to safety notes included in lessons, 
important safety measures to implement include the following:

1. Teachers must explain to and review safety expectations with
students before each activity.

2. Students must listen carefully to and follow all teacher instructions.
Instructions may be verbal, on classroom postings, or written in the
Science Logbook or other handouts.

3. Students must demonstrate appropriate classroom behavior
(e.g., no running, jumping, pushing) during science investigations.
Students must handle all supplies and equipment carefully and
respectfully.



Copyright © Great Minds PBC

Survival and Change ▸ Module Overview PhD SCIENCE® TEKS EDITION

12

4. Debris must be cleaned up immediately. During investigations, items
can fall to the floor even when everyone is careful. Immediate removal
of debris from the floor is essential to help prevent slips and falls.

5. Students must never place any materials in their mouth during
a science investigation.

6. Put away all food and drinks during science investigations. Food
and drinks can be easily contaminated by investigation materials.
Additionally, spilled food or drinks can disrupt investigations.

7. Monitor student activity on the internet. If students are permitted
access to the internet for science research purposes, their activity
must be monitored to ensure that it conforms with school and
district policies.

More information on safety in the elementary science classroom appears 
in the Implementation Guide. Teachers should always follow their school’s 
or district’s health and safety guidelines. For additional information 
on safety in the science classroom, consult the Texas Education 
Agency–approved safety standards (3.1A).

Additional Reading for Teachers
A World of Butterflies  by Brian Cassie

Florissant Butterflies: A Guide to the Fossil and Present-day Species 
of Central Colorado  by Thomas C. Emmel, Marc C. Minno, Boyce A.  
Drummond
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Lessons 1–2
Butterfly Survival

Prepare
Lesson 1 begins by eliciting student understanding of butterflies and their environment to lay the 
groundwork for exploring the Essential Question: How do butterflies survive over time  
in a changing environment? Students are introduced to various components of an environment  
where butterflies might be found today and develop an initial anchor model to record their current 
understanding of what butterflies need to survive. In Lesson 2, students observe a butterfly fossil and 
create a relative timeline that represents the elapsed time between Earth’s formation and the present 
day to better understand when the earliest butterflies appeared on Earth. Students then develop 
a driving question board based on their questions about butterflies. These questions guide student 
learning throughout the rest of the module.

Student Learning

Knowledge Statement
Butterflies have survived on Earth for millions of years.

Objectives
 ▪ Lesson 1: Develop a class anchor model to show how butterflies survive in their environment.

 ▪ Lesson 2: Create a relative timeline to understand how long butterflies have survived on Earth.

Concept 1: Fossil Evidence
Focus Question

What do fossils reveal about the past?

Phenomenon Question

How long have butterflies survived 
on Earth?
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Texas Essential Knowledge and Skills 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)

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

English Language Proficiency Standards Addressed

3J Respond orally to information presented in a wide variety of print, electronic, audio, and 
visual media to build and reinforce concept and language attainment.

4A Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.

4C    Develop basic sight vocabulary, derive meaning of environmental print, and comprehend 
English vocabulary and language structures used routinely in written classroom materials.
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Materials

Lesson 1 Lesson 2

Student Science Logbook (Lesson 1 Activity Guide) ●

Organism Cards (1 set per group) ●

Science Logbook (Lesson 2 Activity Guide, Module Question Log) ●

Event Cards (1 set per student pair) ●

Teacher Rhinoceros Woodcut and Photograph (Lesson 1 Resource A) ●

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

Butterfly Fossil Photograph (Lesson 2 Resource B) ●

Class Timeline: Timeline Instructions (Lesson 2 Resource A), 3 m piece of string, 10 index cards, 10 clothespins or tape, 
marker, tape measure

●

Preparation Prepare Organism Cards (see Lesson 1 Resource B). ●

Prepare string for class timeline (see Lesson 2 Resource A). ●

Prepare Event Cards (see Lesson 2 Resource C). ●
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Lesson 1
Objective: Develop a class anchor model to show how butterflies survive in their environment.

Launch   10 minutes 

Display The Rhinoceros  by Albrecht Dürer (Lesson 1 Resource A).

 ►What do you notice about the animal in this picture?

 ▪ It has a shell on its body and scales on its legs. 

 ▪ It looks like it has a unicorn horn on its back. 

 ▪ It looks kind of like a rhinoceros, but it looks different from the ones I have seen at the zoo. 

Agenda
Launch (10 minutes)

Learn (30 minutes)

 ▪ Create a Butterfly Sketch 
(10 minutes)

 ▪ Define Organisms and 
Environments (12 minutes)

 ▪ Develop an Anchor Model 
(8 minutes)

Land (5 minutes)
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Show students a photograph of a rhinoceros (Lesson 1 Resource A).

 ►What does seeing this picture make you think about the first picture?

 ▪ I think this picture looks more like a real rhinoceros than the first one. 

 ▪ There are a lot of details in the first picture, but they don’t show what a rhinoceros actually 
looks like. 

Tell students that both pictures are meant to depict a rhinoceros, and ask them to compare the two 
pictures more closely.

 ►What is similar about the two pictures? What is different?

 ▪ Both pictures show a rhinoceros. 

 ▪ Both rhinoceroses have four legs and two ears. 

 ▪ Both pictures show a rhinoceros with two horns, but the horns are not in the same place. 

 ▪ The rhinoceros’s skin looks more scaly and rougher in the first picture than it does in the 
second picture. 

 ►What might explain the differences between the two pictures?

 ▪ They might be different because one is a drawing and the other is a photograph. 

 ▪ Maybe they show two different kinds of rhinoceros. 

 ▪ Maybe the person drawing the picture wasn’t looking at a real rhinoceros. 
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Reveal to students that the first picture shows a woodcut created by an artist named Albrecht Dürer 
in 1515.  Explain to students that Dürer had never seen a rhinoceros, but that he created the woodcut 
based on a letter he received that included a description and a sketch of a rhinoceros 
(MacGregor 2014).

 ►Why do you think the woodcut does not accurately show what a real rhinoceros looks like?

 ▪ I think it would be really hard to draw something without seeing it before. 

 ▪ The details would be hard to draw without ever seeing a real rhinoceros. 

Tell students that for hundreds of years many people who had never seen a rhinoceros saw prints 
made by using Dürer’s woodcut and thought that the prints showed an accurate representation 
of the animal.

 ►What do you think is problematic about people believing that Dürer’s woodcut showed 
an accurate representation of a rhinoceros?

 ▪ People thought this was what a rhinoceros looked like, but it wasn’t. 

 ▪ People didn’t know what a rhinoceros actually looked like. 

Ask students to keep the importance of accurate representation in mind as they participate in the rest 
of the lesson.

Learn  30 minutes 

Create a Butterfly Sketch  10 minutes 

Ask students to use what they know about butterflies to sketch a butterfly in their Science Logbooks 
(Lesson 1 Activity Guide). If colored pencils are available, allow students to use them to create their 
butterfly sketches.

Teacher Note
A woodcut is made when an artist 
carves a picture into the surface 
of a block of wood. Ink is applied to the 
raised surface of the wood block and 
the surface is pressed against a piece 
of paper to create an image on the 
paper. Comparing a woodcut to a rubber 
stamp may help students understand its 
purpose.
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Sample student response: 

After students have finished their butterfly sketches, ask them to share their sketches with a partner. 
Students should discuss the similarities and differences between their sketches and make changes 
to their sketches to add any new details they would like to include. Ask students to share with the class 
the similarities and differences they discussed with their partner.

 ►What did your butterfly sketches have in common?

 ▪ Both of our butterflies had wings. 

 ▪ Our butterflies both had a body with two lines coming out of the top. 

 ►How were your butterfly sketches different?

 ▪ Our butterflies were different colors. 

 ▪ The shape of their wings was different. 

 ▪ My partner included eyes on the butterfly, but I didn’t. 

 ►How did you know what to include on your sketch?

 ▪ I’ve seen butterflies fly, so I know they have wings. 

 ▪ I know butterflies have two antennae because I’ve seen them in my mom’s garden. 



Copyright © Great Minds PBC20

Survival and Change ▸ Lesson 1 PhD SCIENCE® TEKS EDITION

Introduce students to the book A Butterfly Is Patient  (Aston and Long 2015). Display pages 29–30, and 
ask students to compare the illustrations of the butterflies in the book with their butterfly sketches. 

 ►How do the butterfly illustrations in the book differ from the butterfly sketch that you drew?

 ▪ The butterflies in the book are much more detailed. 

 ▪ My butterfly doesn’t have legs or lines coming out of its head like the ones in the book. 

 ▪ There aren’t any butterflies that look exactly like the one I drew. 

Inform students that butterflies are insects that have long, thin bodies and four wings that are often 
brightly colored. Ask students to look at their sketches and determine whether their butterflies have 
these structures.

English Language Development
The term butterfly  is used repeatedly in this module. Introduce this term explicitly. After introducing 
this and other important terms, provide scaffolds for English learners as they use the words when 
speaking, writing, and investigating. For more information on language scaffolds, see the English 
Language Development section of the Implementation Guide.

Allow students time to make additional changes to their butterfly sketches to include more details and 
to make them a more accurate representation of the animal. 

 ► Imagine that you are going to show your butterfly sketch to someone who has never seen 
a butterfly before. Would your sketch tell the person everything there is to know about 
butterflies? What kind of information would the person not be able to tell from your sketch?

 ▪ They wouldn’t know anything about where a butterfly lives and what it eats. 

 ▪ They wouldn’t be able to tell how a butterfly moves. 

 ▪ They wouldn’t be able to tell how big a butterfly is. 

Agree that there is a lot about butterflies that a person would not be able to tell just from looking 
at a sketch of a butterfly. Highlight student responses related to where butterflies live or what 
butterflies need to survive.

Teacher Note
A Butterfly Is Patient  does not include 
page numbers. Consider writing small 
page numbers in the text or using sticky 
tabs to mark pages to easily locate 
where readings should begin throughout 
the module. The illustrations shown 
during this lesson are on pages 29–30, 
which include multiple labeled butterfly 
illustrations.

Teacher Note
It is not necessary for students’ butterfly 
sketches to have the same wing patterns 
or colors as the butterflies shown in the 
book. Students should instead focus 
on accurately representing details such 
as number of antennae, body shape, and 
number of wings.
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Define Organisms and Environments  12 minutes 

Ask students to draw another sketch to show what they know about where butterflies live 
(Lesson 1 Activity Guide).

 ►Draw a sketch that shows what you may find where a butterfly lives. Consider what a butterfly 
may need to survive. Include as many details as you can. 

Sample student response: 

Ask students to share with the class the components they included in their sketches. 

Sample student response: 

 ▪ I included a butterfly with flowers and grass. 

Divide the class into small groups. Tell students that they will work with their group to observe 
photographs to learn more about where butterflies live.

Distribute a set of organism cards (Lesson 1 Resource B) to each group. Ask students to sort the cards 
into categories of their choice. Tell students that the cards in each category should be related and  
that they must be able to justify why they grouped the cards the way they did.  After providing 
students a few minutes to sort the cards, ask for volunteers from each group to share the categories 
they came up with.

English Language Development
The word survive  is used frequently 
in this module.  Sharing the Spanish 
cognate sobrevivir  may be useful. Share 
the meaning of the word in alternate 
contexts by using guiding questions 
such as the ones below to scaffold 
conversations (4A).
 ▪ What do you need to survive?
 ▪ What does a plant need to survive?

Teacher Note
At this point in the lesson, students 
should record initial ideas about 
the environment of a butterfly and 
what a butterfly needs from its 
environment. It is acceptable for students 
to include only a few components of the 
environment in their sketch.

Differentiation
Some students may have trouble sorting 
the cards into categories. Consider 
prompting students with questions such 
as the following (3J):
 ▪ Do you notice any similarities among 

any of the cards?
 ▪ Do you notice any major differences 

among the cards that you can use 
to separate them into groups?
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Sample student responses: 

▪ We sorted the cards into plants and animals.

▪ We sorted the cards into things that can fly and things that can’t fly.

▪ We sorted the cards based on where the plants and animals live. We have a land category and
a water category.

Ask students in each group to put all their cards back into one pile. Challenge students to think 
of a single category that includes all the cards.

 ►What would you title this category?

▪ Things that are found outside

▪ Things that need water

▪ Things that are living

Tell students that scientists use the term organism to describe all living things, including all plants and 
animals. Suggest that students use this term as a title for a category that includes all the cards, and 
point out that each card shows at least one organism.

Remind students of the sketch they drew in their Science Logbooks (Lesson 1 Activity Guide) to show 
where a butterfly lives. Tell students that the organisms they observed in the card sort activity are all 
organisms that can be found where butterflies live. Allow students time to update their sketch with  
any new organisms they think may help butterflies survive.

Tell students that their sketches represent part of a butterfly’s environment, or the area surrounding 
an organism that includes what the organism needs to survive. Explain that students’ sketches include 
organisms that live around the butterfly and that these organisms provide some of what butterflies need.

 ►What else do you think butterflies need to survive?

▪ I think butterflies also need water.

▪ Maybe butterflies need sunlight to stay warm.

Confirm that an organism’s environment includes both the living and nonliving things that surround 
the organism and that organisms need both living and nonliving things to survive. Invite students 
to update their sketches with nonliving things (e.g., water, sunlight) they think butterflies might need.

Content Area Connection: English
This card categorization reinforces 
the writing skill of grouping related 
information. Deepen this connection 
by prompting students to explain their 
choices by using a question such as the 
following: Why does this card belong 
in this category?

Teacher Note
To review student learning from Levels 
1 and 2, consider having students identify 
living and nonliving things in a butterfly’s 
environment as students share the basic 
needs of a butterfly. Record student 
responses on a chart with columns 
labeled Living and Nonliving (1.9A, 2.9A).
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English Language Development
The terms organism  and environment  are used repeatedly in this module. Introduce these terms 
explicitly. Sharing the Spanish cognate for organism  (organismo ) may be useful (4A).

Then ask students to Jot–Pair–Share in their Science Logbooks (Lesson 1 Activity Guide) in response 
to the following question.

 ►What is the difference between an organism and an environment?

▪ An organism is a living thing. An organism can be a plant or an animal. An environment
is where an organism lives. It is all of the living and nonliving things around the organism.

▪ An organism is just one living thing, but I think an environment has a lot of living things. I think
organisms can be a part of an environment.

Check for Understanding
As students sketch the environment of a butterfly, look for evidence of a beginning understanding 
of the components of a butterfly’s environment.

Evidence

Look for evidence that all students correctly identify basic components of a butterfly’s environment 
(e.g., flowering plants, grass, trees, water).

Next Steps

It is not necessary for students to fully identify or understand all the components of a butterfly’s 
environment. If students have difficulty identifying any key components of a butterfly’s environment, 
then consider displaying photographs of butterflies in their environment.

Develop an Anchor Model  8 minutes

Explain to students that they will now develop an anchor model to demonstrate an understanding 
of how butterflies survive in their environment.

Begin by asking students to review their sketches of a butterfly’s environment in their Science Logbooks 
(Lesson 1 Activity Guide). Ask students what components of their sketches they believe should 
be included in the anchor model. As students share components, ask the rest of the class to use 
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nonverbal signals to indicate whether they agree that the component represents part of a butterfly’s 
environment that helps it survive. If most students agree with adding a component and can justify its 
inclusion, then draw it on the anchor model.

Anchor models will vary, but most should include the following components:

 ▪ Flowering plants

 ▪ Other plants (trees, grass)

 ▪ Water source

Depending on the class discussion, anchor models may also include additional components, such 
as other animals.

Include a title and an explanation on the anchor model.

Sample anchor model: 

Water

Grass

Butterfly

Flowering plants

Tree

Butterfly Survival

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies 
get what they need to survive from their environment.

When the class anchor model is complete, use it to guide students’ learning throughout the module.
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Land  5 minutes 

Draw students’ attention to the anchor model, and ask them to consider what questions they have 
about butterflies and what they still want to know. Instruct students to record their questions in their 
Science Logbooks (Lesson 1 Activity Guide).

Sample student responses: 

 ▪ Do all butterflies look the same? 

 ▪ Do butterflies always live in areas with flowers, grass, and water? 

 ▪ Why don’t butterflies live everywhere? 

 ▪ What is the weather like where butterflies live? 

Next, ask students to share what they know about other organisms and what these organisms need 
to survive.

 ►You have identified some of the living and nonliving things that butterflies need in their 
environment. What do you know about other organisms and what they need in their environments?

 ▪ I have a pet horseshoe crab. It needs sand to live in and worms to eat. 

 ▪ Elephants need a lot of space because they are really big. Elephants I have seen at the zoo eat 
hay and grass and have water to drink. 

 ▪ My favorite animal is a dolphin. It needs water to live in and fish to eat. 

Add student responses to the bottom of the piece of chart paper that will be used for the driving 
question board. Label the section Related Phenomena. This student-generated list of phenomena 
should be referred to throughout the module and can be added to any time relevant, related 
phenomena are suggested.

Optional Homework
Students share what they learned about butterfly environments with a family member and consider 
whether the area around where they live has any of the things a butterfly might need to survive.
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Lesson 2
Objective: Create a relative timeline to understand how long butterflies have survived on Earth.

Launch  7 minutes 

Ask students to consider what butterflies may have looked like in the past. Students should sketch 
on a whiteboard or a piece of paper what they think a butterfly that lived hundreds of years ago 
looked like when it was alive. Invite students to share what they drew with the class by holding  
up their whiteboard or piece of paper and explaining their sketch.

 ►How do you know what butterflies that lived a long time ago looked like?

 ▪ I don’t really know, but I made my drawing look  
like butterflies I’ve seen outside. 

 ▪ I know butterflies have four wings and a thin  
body, so that’s what I drew. 

Display the butterfly fossil photograph (Lesson 2  
Resource B).  Reveal that scientists found the object 
shown in the photograph in a rock. Ask students to  
record what they notice and wonder about the object 
in their Science Logbooks (Lesson 2 Activity Guide).

Agenda
Launch (7 minutes)

Learn (35 minutes)

 ▪ Create a Timeline (23 minutes)

 ▪ Build a Driving Question Board 
(12 minutes)

Land (3 minutes)

Teacher Note
This butterfly fossil was found in the 
Florissant Fossil Beds National Monument 
in Florissant, Colorado. The butterfly that 
formed this fossil was alive during the 
Eocene epoch, which was approximately 
34 million years ago.

In Lesson 3, students continue 
to investigate this fossil to learn more 
about how fossils form. In Lessons 6–8, 
students analyze additional fossils 
found near the butterfly fossil and 
use evidence from these fossils 
to develop an understanding of how 
the environment of the Florissant area 
changed over time.
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Sample student responses: 

I Notice I Wonder

 ▪ It is black and brown. 
 ▪ It looks like a butterfly or a moth in a rock.  
 ▪ It looks like it has four wings. 
 ▪ It has a long, black body. 

 ▪ How did it get in the rock? 
 ▪ Is it a real butterfly? 
 ▪ Why is it only black and brown?  

Explain that the photograph shows a fossil, or the remains or impression of an organism that  
lived long ago. Agree that the fossil was formed by a butterfly a very long time ago. Tell students 
that in this lesson, they will explore the Phenomenon Question How long have butterflies 
survived on Earth?

English Language Development
The term fossil  is used repeatedly in this module. Introduce this term explicitly. Sharing the Spanish 
cognate fósil  may be useful (4A).

Learn  35 minutes 

Create a Timeline  23 minutes 

Explain to students that to better understand how long butterflies have been on Earth, they will create 
a timeline.  Divide students into pairs, and provide each pair with a set of event cards 
(Lesson 2 Resource C). Explain to students that each card represents an event in Earth’s history, such 
as the birth of their grandparents and the appearance of the earliest flowering plants on Earth.  
Instruct students to work with their partner to create a relative timeline by placing the card 
representing each event in order from the event that happened first to the event that happened last.

English Language Development
The word timeline  is used frequently 
in this lesson. English learners may 
benefit from additional scaffolding in the 
form of sentence frames. Consider using 
sentence frames such as the ones below 
to scaffold conversations.
 ▪ The first event on my timeline is _____.
 ▪ _____ is a major event on my timeline.
 ▪ The year 2015 would be close to the 

(beginning/end) of my timeline.

Teacher Note
In this activity, earliest  refers to the 
oldest fossil that scientists have found 
representing this kind of organism. 
As needed, help students understand the 
word earliest  in this context.

Teacher Note
Butterflies and moths belong to the order 
Lepidoptera, and it may be difficult for 
students to distinguish between them. 
For more information on the differences 
between butterflies and moths, visit this 
Library of Congress web page (2017): 
http://phdsci.link/1222. However, at this 
level, it is not necessary for students 
to notice these differences.
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After student pairs have had time to create their timelines, have students participate in a Gallery Walk 
to view other pairs’ timelines. Allow students to ask questions about why other students ordered the 
cards the way they did. Then give student pairs a few minutes to make changes to their own timelines 
before bringing the class back together to build a class timeline.

Check for Understanding
Use the timeline activity to assess students’ current understanding of elapsed time.

Evidence

Look for evidence that all students
 ▪ understand that some events came before others during Earth’s history and
 ▪ can provide justification for their placement of each event.

Next Steps

Because students are developing their understanding of elapsed time and the order in which events 
occurred in Earth’s history, it is likely that students will not have all events in the correct order. Use 
students’ conceptions about time to direct the discussion as the class timeline is created.

Work with students to create a class timeline by using the instructions in Lesson 2 Resource A.  
Encourage students to share ideas from the timelines they created, and ask follow-up questions such 
as these to help guide student thinking: Could your grandparents have been born before the earliest 
humans appeared on Earth? If butterflies need plants to live, do you think butterflies or plants came 
first? Place all the index cards except for the one representing the formation of the Florissant 
butterfly fossil.

As students discuss the relative order of events, help them understand that the amount of space 
between events on the string used to create the timeline indicates the amount of time that passed 
between the events. After the class timeline is complete,  ask students to write the events in the correct 
order in their Science Logbooks (Lesson 2 Activity Guide). 

 ►What about the timeline do you find surprising?

 ▪ I’m surprised that humans came after everything else. 

 ▪ I thought dinosaurs were older than fish. 

 ▪ I can’t believe how long it was from the beginning of Earth to the first organisms  
on our timeline. 

Teacher Note
Create the class timeline in a location 
that is easily visible to students. The 
timeline should remain posted in this 
location through at least Lesson 8 (4C).

Teacher Note
If additional time is available, students 
can use string or construction paper 
to create their own relative timelines 
based on the class timeline.



Copyright © Great Minds PBC 29

PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 2

Direct students’ attention to the placement of the earliest butterflies or moths on the timeline. Display 
the butterfly fossil photograph from the Launch (Lesson 2 Resource B), and explain that students  
will learn more about this fossil in upcoming lessons. Ask students when they think the fossil formed 
and where it should be placed on the timeline. Then share with students that the fossil formed about 
34 million years ago, and place the index card representing the formation of the butterfly fossil on the 
timeline.  Emphasize that butterflies have been on Earth for millions of years.

 ►How do you think butterflies have survived on Earth for so long?

 ▪ Butterflies must be able to get what they need from their environment. 

 ▪ I don’t think anything eats butterflies. Maybe that’s why they have survived for so long. 

Build a Driving Question Board  12 minutes 

Ask students to revisit the questions they recorded about butterflies in their Science Logbooks 
(Lesson 1 Activity Guide). Invite students to add any additional questions they have to their lists. Then 
ask students to choose at least one question they are most interested in and to write 
it on a sticky note. 

Check for Understanding
As students record questions, look for evidence of a beginning understanding of fossils and survival.

Evidence

Look for evidence that all students
 ▪ understand that fossils provide information about the past and
 ▪ understand that organisms depend on their environment for survival.

Next Steps

Informally note students’ existing understandings to monitor how they develop throughout the module. 
Use these notes to help gauge student growth.

Content Area Connection: 
Mathematics
Students may need additional support 
to understand the magnitude of millions. 
Consider showing students a picture 
of 1 million of an object such as dots, 
candies, or dollar bills to help them 
visualize the unit million.

Differentiation
With English learners or striving writers, 
consider writing students’ questions for 
them as the class shares.

Consider allowing students reluctant 
to share to read each other’s questions 
anonymously.
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Tell students they will now use their questions to develop a driving question board. Explain that they 
will refer to this driving question board throughout the module as they seek to answer their questions 
about how butterflies survive.

Invite students to share the questions they wrote on their sticky notes. After one student reads 
a question and places it on the driving question board, ask students who think they have a related 
question to read theirs and place it next to that question on the driving question board. Throughout 
the discussion, ask follow-up questions or make suggestions to help students group their related 
questions.  Guide students toward grouping their questions into the three categories listed below.

Teacher Note
Students may not yet generate questions related to the Concept 3 Focus Question: What happens 
to organisms when the environment changes? If they do not, look for natural opportunities throughout 
Concepts 1 and 2 to revisit and add questions related to Concept 3 to the driving question board. 
However, if students do generate questions related to weather, seasonal changes, or other changes 
in the environment, complete the entire driving question board at this time.

After students have finished posting their questions, work together to develop and post the 
Focus Question for each category on the driving question board. 

Concept 1 Focus Question: What do fossils reveal about the past? 

Related student questions may include the following: 

 ▪ How do we know how long butterflies have been on Earth? 

 ▪ Did butterflies live with dinosaurs? 

 ▪ Why didn’t butterflies become extinct when dinosaurs did? 

 ▪ Are there fossils of other organisms? 

 ▪ How have butterflies survived for so long? 

Teacher Note
As students share and post their 
questions to develop the driving question 
board, some teacher guidance may 
be necessary. As students post their 
questions, offer occasional guidance 
to ensure that groups of questions can 
later be summarized under each Focus 
Question (4C).

Teacher Note
Each category on the driving question 
board relates to the Focus Questions 
that guide upcoming lessons. In Lessons 
1–8, students investigate fossils with 
the Focus Question What do fossils 
reveal about the past? In Lessons 
9–15, students explore the next Focus 
Question How do organisms get what 
they need to survive? In Lessons 16–21, 
students explore the final Focus Question 
What happens to organisms when the 
environment changes?

English Language Development
The word reveal  is used frequently 
in Focus and Phenomenon Questions 
in this module. Sharing the Spanish 
cognate revelar  or the English synonym 
show  may be useful. Consider also using 
the word in a variety of contexts, such 
as the following: The magician revealed 
his trick (4A).
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Concept 2 Focus Question: How do organisms get what they need to survive?

Related student questions may include the following: 

 ▪ What do butterflies eat? 

 ▪ Do butterflies live on flowers? 

 ▪ What eats butterflies? 

 ▪ Do butterflies always live in the same environment? 

 ▪ What is found near butterflies? 

Concept 3 Focus Question: What happens to organisms when the environment changes?

Related student questions may include the following: 

 ▪ What happens to butterflies when it gets cold? 

 ▪ Do butterflies die in the winter? 

 ▪ Do butterflies migrate like birds do? 

 ▪ Why are butterflies found in certain places at certain times? 

 ▪ Do butterflies need to leave in the winter? 

After posting the Focus Questions, summarize the theme in all the students’ questions to develop  
the Essential Question: How do butterflies survive over time in a changing environment? Post this 
question across the top of the driving question board, and have students record it in the Module 
Question Log of their Science Logbooks.

Keep the driving question board in a public place so that it is easy to update and revisit throughout the 
module. It may also help to allow space to post associated sample student products along the way.
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Sample driving question board: 

Horseshoe 
crabs

need sand 
and worms.

Elephants 
need space, 
hay, grass, 
and water.

Dolphins 
live in 

water and 
eat fish.

Related
Phenomena:

What 
eats 

butterflies?

What do 
butterflies 

eat?

How do we 
know how long 
butterflies have 
been on Earth?

Did 
butterflies 
live with 
dinosaurs?

Why didn’t 
butterflies 

become extinct 
when dinosaurs 

did?

Are there 
fossils of 
other 

organisms?

How have 
butterflies 

survived for 
so long?

Do 
butterflies 

live on
 flowers?

Do butterflies 
always live 
in the same 
environment?

What is 
found near 
butterflies?

What happens 
to butterflies 

when it 
gets cold?

Why are 
butterflies 

found in certain 
places at 

certain times?

Do butterflies 
need to 
leave in 

the winter?

Do 
butterflies 
die in the 
winter?

Do 
butterflies 
migrate 

like birds do?

What do fossils reveal about 
the past?

Essential Question: How do butterflies survive over time in a changing 
environment?

How do organisms get what 
they need to survive?

What happens to organisms 
when the environment 
changes?

The class will revisit the driving question board periodically throughout the module to discuss  
questions that have been answered and to add new questions. 

Spotlight on Knowledge 
and Skills
The focus and relevance of student 
questions should improve as students 
continue to practice asking questions 
that can be investigated. To aid student 
growth with identifying scientific 
(testable) and nonscientific (non-testable) 
questions, continually discuss which 
questions will lead to a deeper 
understanding of a phenomenon and 
how other questions can be improved.
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Land  3 minutes 

Draw students’ attention back to the driving question board, and ask them to think about which 
Focus Question would be the best place to begin answering the Essential Question. Through  
discussion, guide students to choose the Concept 1 Focus Question: What do fossils reveal 
about the past?

Optional Homework
Students share with a family member what they found surprising about the timeline activity in this 
lesson. Encourage students to research when other kinds of organisms first appeared on Earth.
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Lesson 3
Butterfly Fossils

Prepare
Lesson 3 begins with students revisiting the butterfly fossil they were introduced to in Lesson 2. This 
butterfly fossil becomes the subject of further study and the source of student-generated questions 
that are geared toward understanding how fossils can provide information about the organisms that 
formed them. As students begin to explore what a fossil is, they attempt to match a clay fossil model 
with the plastic butterfly that formed it by using patterns in measurements and other observations.

Student Learning

Knowledge Statement
Fossils provide information about the organisms that formed them.

Objective
 ▪ Lesson 3: Analyze and create clay fossil models to understand how fossils form.

Texas Essential Knowledge and Skills Addressed

3.2B Collect and record data by observing and measuring using the metric system and 
recognize differences between observed and measured data. (Addressed)

Concept 1: Fossil Evidence
Focus Question

What do fossils reveal about the past?

Phenomenon Question

What can we learn by studying  
fossils?
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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)

English Language Proficiency Standards Addressed

3E Share information in cooperative learning interactions.

5F Write using a variety of grade-appropriate sentence lengths, patterns, and connecting 
words to combine phrases, clauses, and sentences in increasingly accurate ways as more 
English is acquired.

Materials

Lesson 3

Student Science Logbook (Module Question Log, Lesson 3 Activity Guides A and B) ●

Compare Fossil with Clay Fossil Model (1 per group): prepared clay fossil model, ruler ●

Make Clay Fossil Models (1 per group): approx. 0.1 pounds of modeling clay, plastic bag, plastic butterfly, book or other heavy object, ruler ●

Teacher Clay Fossil Model Preparation: approx. 0.1 pounds of modeling clay (per fossil), book, plastic butterfly ●

Butterfly Fossil Photograph (Lesson 2 Resource B) ●

Butterfly Fossil Measurements (Lesson 3 Resource B) ●

Preparation 1 Day Before: Prepare clay fossil models for students to observe (see Lesson 3 Resource A). ●

Prepare bags of modeling clay and select plastic butterflies for students to use to make clay fossil models (see Lesson 3 Resource A). ●



PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 3

Copyright © Great Minds PBC 37

Lesson 3
Objective: Analyze and create clay fossil models to understand how fossils form.

Launch  3 minutes 

Display the butterfly fossil photograph (Lesson 2 Resource B). Remind students that fossils are the 
remains or impressions of organisms that lived long ago.

 ►How do you think this fossil formed?

 ▪ I think the butterfly got stuck in the rock. 

 ▪ Maybe the butterfly was pushed into the rock. 

Agenda
Launch (3 minutes)

Learn (37 minutes)

 ▪ Compare Fossil with Clay Fossil 
Model (22 minutes)

 ▪ Make Clay Fossil Models 
(15 minutes)

Land (5 minutes)
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Tell students that this butterfly fossil is an impression of a butterfly on a piece of rock. Explain that the 
fossil formed when a butterfly was buried by material such as rock. Over millions of years, the matter 
that made up the butterfly dissolved and left an empty space in the rock in the shape of the 
butterfly. 

Tell students that paleontologists are scientists who study fossils. Explain that fossils can be fragile, 
so paleontologists often take photographs of the fossils they find so that they can study them further 
and share them with peers without risking damage to the fossils.

English Language Development
The terms impression  and paleontologist  are used repeatedly in this module. Introduce these  
terms explicitly. Sharing the Spanish cognates for impression  (impresión ) and paleontologist  
(paleontólogo ) may be useful.

Tell students that in this lesson, they will learn more about fossils as they explore the Phenomenon 
Question What can we learn by studying fossils? Instruct students to record this question in the 
Module Question Log of their Science Logbooks. 

Learn  37 minutes 

Compare Fossil with Clay Fossil Model  22 minutes 

Divide the class into small groups, and display one of the prepared clay fossil models.   Explain that 
each group will investigate a clay fossil model to learn more about what a fossil can reveal.

Distribute a clay fossil model to each group. Invite students to observe their clay fossil model. Then  
use a Quick Write to ask students to record in their Science Logbooks (Lesson 3 Activity Guide A) 
what they notice about how their clay fossil model compares with the butterfly fossil they observed 
in the Launch.

Teacher Note
The butterfly fossil is an example 
of a mold fossil. Mold fossils usually 
form when an organism is covered 
by sediment after it dies. The organic 
matter that makes up the organism 
dissolves over time, leaving a detailed 
mold of the organism in the sediment. 
Mold fossils can also form when 
an organism makes an impression 
in sediment but leaves (or is removed) 
and the impression is filled in by another 
material. It is not necessary for students 
at this level to understand the details 
of fossil formation. It is enough for 
students to understand that fossils 
provide evidence of the organisms that 
formed them.

Teacher Note
In subsequent lessons, continue directing 
students to record new Phenomenon 
Questions in their Module Question Log.

Teacher Note
The size of small groups will vary 
depending on class size. Consider the 
number of materials available when 
determining group size for this activity 
(3E).

Teacher Note
The sample student responses 
throughout this lesson are based on the 
yellow butterfly included in the module 
kit. If using the kit, consider creating the 
clay fossil models for this activity (see 
Lesson 3 Resource A) by using the yellow 
butterfly. If sourcing plastic butterflies 
from somewhere else, measure the 
plastic butterflies beforehand to ensure 
that the fossil measurements differ from 
those of the selected plastic butterfly.
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 ►What differences do you notice between the butterfly fossil in the photograph and your clay 
fossil model?

 ▪ The fossil in the photograph has lines and shapes that are easier to see. 

 ▪ They both look like butterflies, but they don’t look exactly the same. The one in the photograph 
looks like a real butterfly. 

 ▪ The fossil model is made of clay. The butterfly fossil formed in rock. 

 ▪ The clay fossil model looks clean and new. In the photograph, the rock is broken and more 
faded. I think the real butterfly fossil is a lot older. 

Confirm with students that there is evidence to support the idea that both the clay fossil model and 
the butterfly fossil in the photograph were formed by butterflies. If students discuss the age of the  
fossil in the photograph, remind them that the butterfly that formed this fossil lived approximately 
34 million years ago. 

 ►Do you think the same butterfly formed both the butterfly fossil in the photograph and your clay 
fossil model? Why or why not?

 ▪ No, I think they were formed by different butterflies. They look similar, but the shapes are a little 
different. 

 ▪ Yes, I think both the clay fossil model and the fossil in the photograph were formed by the same 
butterfly. They both have wings and a thin body. 

 ►What other information can we gather to determine whether the same butterfly formed both?

 ▪ We can count the number of stripes on the wings and compare them. 

 ▪ We can measure different parts of the butterflies and see if the measurements are the same. 

If students do not suggest taking measurements, explain that scientists often collect data such 
as measurements to learn more about what they are studying. Suggest that students measure the 
clay fossil model and the butterfly fossil in the photograph to learn more about them and to determine 
whether they were formed by the same butterfly.

Work with the class to brainstorm a list of measurements they should take, such as wingspan, body 
length, body width, length of one wing, and width of one wing. Prompt students to record the list 
in their Science Logbooks (Lesson 3 Activity Guide A).  

Teacher Note
Consider using the class timeline 
to remind students of when the fossil 
formed.

Differentiation
Students may benefit from observing  
the clay fossil model or the butterfly  
fossil photograph as they brainstorm  
what they would like to measure  
(e.g., wingspan, body length).

English Language Development
The discussion in this activity involves the 
word measurement . English learners may 
benefit from additional scaffolding in the 
form of sentence frames. Consider using 
guiding questions and sentence frames 
such as the ones below to scaffold 
conversations (5F).
 ▪ The measurement of my height 

is _____.
 ▪ The measurement of the length 

of my pencil box is _____.
 ▪ _____ is a unit we can use 

in measurement.
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Then show students the photograph of the butterfly fossil with its measurements marked 
(Lesson 3 Resource B). Explain that paleontologists measured the butterfly fossil and that this 
photograph shows the measurements they made. Work with students to identify the parts of the 
butterfly that were measured so that all students can use the same language when discussing 
each part. Allow students time to update the list of measurements they should take in their Science 
Logbooks (Lesson 3 Activity Guide A).

5 cm

2 cm
2 cm

2 cm1
2

cm

Next, direct students’ attention to the first data table in their Science Logbooks (Lesson 3 Activity Guide A). 
Work with students to record the butterfly parts chosen to be measured in the column titled 
Part of Butterfly. Then provide students time to record measurements for each part of the butterfly 
fossil shown in the photograph (Lesson 3 Resource B) in the Fossil column of their data tables. 

Explain that students will now measure their group’s clay fossil model for comparison. Distribute  
a ruler to each group. Model for students how to use a ruler to measure the wingspan of their clay  
fossil model. Tell students to place the zero end of the ruler on the outer edge of one wing. Without 
moving the zero end of the ruler, adjust the other end so that it lays across the wingspan and touches 
the outer edge of the other wing. Help students record the measurement of the wingspan to the 
nearest half centimeter in the Clay Fossil Model column of their data tables.  Then direct students 
to work with their groups to record measurements for the remaining butterfly parts listed in their 
data tables.

After students have recorded measurements, remind them that scientists often also note qualitative 
observations when gathering evidence and collecting data. Model a qualitative observation for 
students (e.g., point out that each wing on the clay fossil model has one long extension on the bottom, 
but that the wings on the fossil do not). Have students record this observation in the section titled 

Teacher Note
For consistency in measurements, 
consider defining the width and the 
length of each part of the butterfly with 
students.

Content Area Connection: 
Mathematics
Students will need explicit instruction 
on how to translate this skill to measuring 
to the nearest half centimeter. Consider 
providing students with a ruler template 
that has only whole and half centimeters 
marked to help them relate this task 
to reading fractions on a number line.
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Other Observations in their data tables. Then direct students to work with their groups to record any 
other qualitative observations they notice. 

Sample student response: 

Measurements

Part of Butterfly Fossil Clay Fossil Model

Wingspan 5 cm 5
1
2

cm 

Body length 2 cm 2 cm 

Body width 
1
2

cm 
1
2

cm 

Length of one wing 2 cm 5 cm 

Width of one wing 2 cm 2 cm 

Other Observations

Fossil Clay Fossil Model

 ▪ No extensions on wings 
 ▪ Rough inside body 
 ▪ Wings with only one big part 
 ▪ No lines coming out of head 
 ▪ No legs 

 ▪ One extension on each wing 
 ▪ Smooth inside body 
 ▪ Wings broken into two parts 
 ▪ Long lines coming out of head 
 ▪ Lots of legs 

After a few minutes, have students make a claim about whether the same butterfly formed both the 
butterfly fossil and the clay fossil model. Students should record their claims along with evidence and 
reasoning in their Science Logbooks (Lesson 3 Activity Guide A). 

Differentiation
Some students may find it beneficial 
to include a sketch of the shape of each 
butterfly in the Other Observations 
section.

Differentiation
If students have difficulty making 
claims, then remind them to refer to the 
observations and measurements they 
recorded. Consider inviting students 
to work in their groups to write claims 
on whiteboards before sharing with the 
class. Discuss the qualities of a strong 
claim by highlighting similarities and 
differences between claims and drawing 
attention to claims that are supported 
by measurement data (3E).
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 ►Did the same butterfly form the butterfly fossil and the clay fossil model?

 ▪ The butterfly fossil and the clay fossil model were formed by two different butterflies. 

Evidence Reasoning

 ▪ The length of one wing on the clay fossil 
model is 5 cm, and the length of one wing 
on the fossil is only 2 cm. 

 ▪ If the wings are different lengths, they must 
not have come from the same butterfly. 

 ▪ The clay fossil model has wings broken into 
two parts. The fossil has wings with only 
one big part. 

 ▪ Since the wings are different shapes, 
the clay fossil model and the fossil must 
have been formed by butterflies with 
different-shaped wings. 

Confirm with students that the evidence they gathered indicates that the same butterfly did not form 
both the butterfly fossil in the photograph and the clay fossil model.

 ►Why did we measure the fossil instead of just using what we saw?

 ▪ If we had not measured the fossils, it would be harder to know if they were the same.  

 ▪ The measurements were most helpful for figuring out that the fossils were formed by different 
butterflies.

Next, discuss the limitations of the clay fossil models as a class. Explain to students that the clay fossil 
models were made by pressing a plastic butterfly into a ball of modeling clay to form an impression. 
Remind students that the butterfly fossil in the photograph formed when a butterfly left an impression 
in rock over millions of years. Explain that because fossils take so long to form, it is not possible for 
a real fossil to be made in the classroom. Emphasize that the materials they used to create the clay 
fossil models are not the same as the materials that form a real fossil and that this is a limitation 
of the model.

Tell students they will now continue their investigation of fossils by trying to identify the plastic  
butterfly that was used to make the clay fossil models they observed during this activity.
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Make Clay Fossil Models  15 minutes 

Show students the plastic butterflies they will use to make their clay fossil models. Tell students that 
one of the plastic butterflies was used to create the clay fossil models they observed during the 
previous activity. Distribute a different plastic butterfly to each group.

 ►How do you think we can find out which plastic butterfly was used to make the clay fossil model?

 ▪ We can take measurements again. We can compare the measurements of each butterfly with 
the measurements of the clay fossil model to find out which one was used to make the model. 

 ▪ Maybe we can make our own clay fossil models with the plastic butterflies. Then we can 
measure and compare the two impressions. 

Distribute a ball of modeling clay to each group. Allow students a few minutes to work in their groups 
to make their own clay fossil models by flattening their ball of modeling clay by using a book or other 
heavy object and then pressing their plastic butterfly into the modeling clay to form an impression.

Safety Note
This investigation poses potential hazards. To minimize the risk, review these safety measures and 
look for evidence that students are following them (3.1A):
 ▪ Students must not place modeling clay in their mouths.
 ▪ Students must wash their hands after the investigation is complete.

When students are finished, draw their attention to the second data table in their Science Logbooks 
(Lesson 3 Activity Guide B). Ask students to record the parts of the butterfly they measured in the 
previous activity in the first column and the measurements they made of the original clay fossil model 
in the second column. Then provide time for students to take measurements of the new clay fossil 
model they created. Students should record these measurements in the third column of their data 
tables. Encourage students to also record other observations.
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Sample student response: 

Measurements

Part of Butterfly Original Clay Fossil Model New Clay Fossil Model

Wingspan 5
1
2

cm 5 cm 

Body length 2 cm 2 cm 

Body width  
1
2

cm  
1
2

cm 

Length of one wing 5 cm 3
1
2

cm 

Width of one wing 2 cm 2
1
2

cm 

Other Observations

Original Clay Fossil Model New Clay Fossil Model

 ▪ One extension on each wing 
 ▪ Smooth inside body 
 ▪ Wings broken into two parts 
 ▪ Long lines coming out of head 
 ▪ Lots of legs 

 ▪ No extension wings 
 ▪ Rough inside body 
 ▪ Short, wide wings 
 ▪ Short lines coming out of head 
 ▪ Lots of legs 

Check for Understanding
As students collect quantitative and qualitative data for the new clay fossil model, look for them to  
record accurate measurements and descriptive observations.

Evidence

Look for evidence that all students
 ▪ accurately measure each part of the clay fossil model to the closest half centimeter and
 ▪ describe relevant qualitative observations, such as distinguishing features.

Next Steps

Consider pairing groups having difficulty measuring with successful groups. For groups that record 
minimal qualitative observations, ask follow-up questions such as these: What else do you notice 
about the clay fossil model? How is this clay fossil model different from the original one?
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After all groups are done recording measurements and other observations, invite students from each group 
to share their new clay fossil model measurements with the class. Students should also describe the color (or 
other distinguishing feature) of the plastic butterfly they used to create their new clay fossil model to help 
distinguish between them. Record the measurements for each clay fossil model in a class table.

Sample class table: 

Class Clay Fossil Model Measurements

Butterfly 1 
(red)

Butterfly 2 
(yellow)

Butterfly 3 
(dark green)

Butterfly 4 
(blue)

Wingspan 5 cm 5
1
2

cm 5 cm 5 cm 

Body length 2 cm 2 cm 2 cm 2 cm 

Body width 
1
2

cm 
1
2

cm 
1
2

cm 
1
2

cm 

Length of one wing 4
1
2

cm 5 cm 4 cm 3
1
2

cm 

Width of one wing 2 cm 2 cm 2 cm 2
1
2

cm 

Prompt students to make and record a claim with evidence in their Science Logbooks (Lesson 3  
Activity Guide B) about which plastic butterfly was used to create the original clay fossil model. 
Encourage students to refer to both the measurements for the original clay fossil model in their  
Science Logbooks and the measurements on the class table as they make their claims.

Sample student responses:  

 ▪ I think Butterfly 2 was used to create the original clay fossil model because the measurements 
for that clay fossil model all matched the original one. 

 ▪ It must have been the yellow butterfly because only the clay fossil model created by using the 
yellow butterfly had the same wingspan as the original clay fossil model. 

 ►What did our clay fossil models tell us about the plastic butterflies that formed them?

 ▪ We could measure the size of the plastic butterflies. 

Teacher Note
Responses may vary depending on the 
plastic butterfly chosen to create the 
original clay fossil models (5F).
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 ▪ We could see the shape of the plastic butterflies. 

 ▪ We could figure out which plastic butterfly formed which clay fossil model. 

Guide students to understand that fossils reveal information about the organisms that formed them, 
such as the organism’s size and body shape.

Land  5 minutes 

Show students one of the fossils listed for their region (Lesson 4 Resource B).  Inform students that 
fossils like this one have been found in their region.

 ►What questions do you have about this fossil?

 ▪ What organism formed this fossil? 

 ▪ What other fossils are found in our region? 

 ▪ What was the environment like when the fossil formed? 

Tell students that over the next few lessons, they will learn more about fossils and what they can reveal 
as they explore the Phenomenon Question What can fossils reveal about our region?

Then allow students a few minutes to any record questions they still have about fossils in their 
Science Logbooks (Lesson 3 Activity Guide B).

Sample student responses: 

 ▪ I know there are dinosaur fossils too. Did butterflies live at the same time as dinosaurs? 

 ▪ Why are there still butterflies on Earth but not dinosaurs? 

 ▪ Where are fossils found? 

 ▪ What else was found near the butterfly fossil? 

Optional Homework
Students ask a family member about fossils they have seen and discuss what kinds of organisms 
formed those fossils. Students record their family member’s responses to share with the class.

Teacher Note
Use Lesson 4 Resource A to determine 
the region where students live. Then 
choose a relevant regional fossil from 
Lesson 4 Resource B to show during this 
Land.

All the fossil specimen photographs 
in this resource represent a kind of fossil 
found in the region. However, differences 
in past environmental conditions 
throughout what is now the United 
States resulted in varying amounts 
of well-preserved fossils in each region. 
Therefore some photographs show 
well-preserved specimens found near the 
region to better illustrate the organism’s 
unique structures.
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Lessons 4–5
Regional Fossils

Prepare
In this set of lessons, students learn about the past environment of their region as they continue 
to explore the Focus Question for Concept 1: What do fossils reveal about the past? In Lesson 4, 
students make observations about regional fossils to describe the past environment of their region. 
In Lesson 5, students observe their present-day environment and compare it with their region’s past 
environment to learn that patterns in fossils can provide evidence of changes in an environment 
over time.

Student Learning

Knowledge Statement
Fossils can provide evidence of changes in an environment over time.

Objectives
 ▪ Lesson 4: Observe regional fossils to learn about the past environment of a region.

 ▪ Lesson 5: Compare the past environment with the present-day environment to learn that 
environments can change over time.

Concept 1: Fossil Evidence
Focus Question

What do fossils reveal about the past?

Phenomenon Question

What can fossils reveal about our 
region?
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Texas Essential Knowledge and Skills 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)

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

English Language Proficiency Standards Addressed

2E   Use visual, contextual, and linguistic support to enhance and confirm understanding of increasingly complex and elaborated spoken language.

4A    Learn relationships between sounds and letters of the English language and decode (sound out) words using a combination of skills such 
as recognizing sound-letter relationships and identifying cognates, affixes, roots, and base words.

Materials

Lesson 4 Lesson 5

Student Science Logbook (Lesson 4 Activity Guide) ● ●

Regional Fossil Cards (1 set per group) ●

Science Logbook (Lesson 5 Activity Guide) ●

Teacher United States Regional Map (Lesson 4 Resource A) ●

Paleozoic Era Illustration (Lesson 4 Resource D) ●

Pedersen Glacier Photographs (Lesson 5 Resource) ●

Preparation Find a photograph that shows a location in the region where students live. ●

Prepare Regional Fossil Cards (see Lesson 4 Resource B). ●
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Lesson 4
Objective: Observe regional fossils to learn about the past environment of a region.

Launch  8 minutes 

Display a photograph that shows a location in the 
region where students live. If students do not 
recognize the location in the photograph, describe 
the area.  Then ask students to Think–Pair–Share 
as they respond to the following questions. 

 ►What do you see in the photograph?

 ▪ I see a canyon with steep walls. 

 ▪ It looks like there is a river surrounded 
by walls of rock. 

 ▪ Plants are growing around the river and 
on the rocks. 

 ►When do you think this photo was taken?

 ▪ It looks like it was taken in the spring or summer because the plants are green. 

 ▪ It was probably taken recently. I went to Big Bend National Park last summer, and 
it looked the same. 

Explain that this photograph shows one location in their region. Introduce students to their region 
by displaying a regional map (Lesson 4 Resource A).

Agenda
Launch (8 minutes)

Learn (30 minutes)

 ▪ Match Regional Fossils with 
Organisms (10 minutes)

 ▪ Analyze Regional Fossils 
(13 minutes)

 ▪ Describe Past Environment 
(7 minutes)

Land (7 minutes)

Teacher Note
The purpose of displaying the 
photograph is to help students connect 
to their present-day environment 
before they study regional fossils. Use 
the regional map (Lesson 4 Resource A) 
to identify the region where students 
live. Then find a photograph of a familiar 
location in that region. Consider using 
a photograph of an important natural 
landmark or other easily recognizable 
natural feature.

The sample photograph was taken  
of the Santa Elana Canyon in Big Bend 
National Park, Texas, and the sample 
responses are based on this photograph. 
Student responses will vary depending 
on the region and photograph selected 
(2E).
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 ►What states are in our region? 

 ▪ That map shows that Oklahoma, Kansas, and Missouri are in our region. 

 ▪ We live in Texas, and Arkansas and Louisiana are also in our region. 

 ►How would you describe our region’s environment? 

 ▪ I know there are some mountains, but mostly it is flat here, with some rivers and lakes. 

 ▪ I think our region is pretty dry. We live in the dry/desert climate zone, so it doesn’t rain 
very much. 

Remind students of the regional fossil they viewed during the Lesson 3 Land.

 ►Think about our region and what you know about our environment. What other fossils do you 
think we might find nearby?

 ▪ I think we might find fossils of leaves because we have a lot of trees in our area. 

 ▪ There are a lot of insects here. I think we might find insect fossils. 

Tell students that in the next few lessons, they will learn more about the fossils in their region and  
will describe the environment of the region in the past as they investigate the Phenomenon Question 
What can fossils reveal about our region?

Learn  30 minutes 

Match Regional Fossils with Organisms  10 minutes  
Divide the class into small groups and distribute a set of regional fossil cards (Lesson 4 Resource B) 
to each group.  Ask students to work with their group to match each fossil photograph with the 
illustration of the organism that formed it. As students work, circulate to provide support to groups 
by asking questions such as these: What kind of organism do you think formed this fossil? Do you notice 
any similarities between this fossil and any of the organisms? What might this structure have looked 
like when the organism was alive? What parts of the organism may be missing from this fossil?

English Language Development
The word region  is used frequently in the 
module. Sharing the Spanish cognate 
region  may be useful (4A).

Differentiation
As needed, support students as they 
answer this question. Consider displaying 
photographs of other well-known 
natural features or landmarks to help 
students describe the typical kinds 
of environments in their region (2E).

Extension
If there is a fossil bed near the school, 
consider taking students on a field trip 
to learn firsthand about the organisms 
that once lived in their region.

Teacher Note
For more information about the 
fossils used in this activity, see 
Lesson 4 Resource C.

As needed, discuss with students the 
size of each fossil they observe. It can 
be hard for students to judge size 
from photographs, which can lead 
to misconceptions about the size 
of organisms.

Students may also point out that some 
fossils do not show the entire organism. 
If so, explain that sometimes only part 
of an organism becomes a fossil and 
that a fossil can also break and its parts 
become separated.



Copyright © Great Minds PBC 51

PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 4

Analyze Regional Fossils  13 minutes 

After all groups finish matching fossils with organisms, bring the class together and display one  
of the fossil photographs. Ask students to share the illustration their group matched with the  
fossil. As students share, encourage other students to use nonverbal signals to indicate whether they 
agree or disagree with the match. If most students agree, display the illustration next to the fossil 
photograph. Then repeat this process for the other two fossil photographs. As needed, guide students 
toward correct matches by pointing out structures on the fossils and corresponding structures on the 
organisms.

After the class matches all three fossils with the correct organisms, explain that these fossils represent 
the kinds of organisms that lived in this region in the past. Prompt students to think about what these 
fossils reveal about the region’s past environment.

 ►What patterns do you notice about the kinds of organisms that formed these fossils?

 ▪ They all look like water organisms. 

 ▪ I think all these organisms lived in the water. 

 ►What do you think the environment was like when these organisms were alive?

 ▪ I think it was an ocean. 

 ▪ Maybe they lived in a lake or a river. 

 ►What conclusions can we make about the past environment based on patterns in our 
observations?

 ▪ I think our region must have been covered by water. 

 ▪ Maybe there was an ocean here in the past. 

As needed, help students realize that aquatic organisms formed all the fossils, and connect this fact 
to the idea that their region was covered by water at one time. 

Describe Past Environment  7 minutes 

Explain to students that paleontologists use fossils to learn more about past environments. Display 
the Paleozoic era illustration (Lesson 4 Resource D). Tell students that this illustration shows what 

Teacher Note
All photographs in Lesson 4 Resource B  
are of fossils from the Paleozoic era. 
During the Paleozoic era, most of what 
is now North America was covered 
by shallow ocean water (2E).
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paleontologists have determined their region looked like when the organisms that formed the fossils 
were alive.

Have students Think–Pair–Share to respond to the following question.

 ►What kind of environment do you think this illustration shows?

 ▪ I think it’s an ocean because there are sea animals. 

 ▪ It looks like an ocean or a lake. 

Direct students to return to their small groups and revisit the fossil photographs and organism 
illustrations. Provide students time to discuss in their groups any additional details they notice and 
wonder about the fossils or the organisms that formed them. After a few minutes, bring the class 
together and ask students to share new questions.

 ►What questions do you have about the fossils from our region now that you have observed 
an illustration that represents our past environment?

 ▪ Why does our region look so different now? 

 ▪ Was our region completely underwater, or was there land too? 

 ▪ Do the kinds of organisms that lived here in the past still live here today? 



Copyright © Great Minds PBC 53

PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 4

Land  7 minutes 

Invite students to consider what they have learned so far to help answer the Phenomenon Question 
What can fossils reveal about our region?

 ►What have you learned about the past environment of our region from the fossils you observed?

 ▪ Our region must have had oceans or lakes because we looked at fossils of organisms that lived 
in the water. 

 ▪ There seems to have been more water than land because all the organisms lived in the water. 

 ►Was anything surprising about the regional fossils? Do they fit with what we know about the 
present-day environment?

 ▪ Our area is mostly mountains, so I was surprised to find out that ocean animals lived here 
in the past. 

 ▪ I didn’t expect there to be water animals. It is really dry here now. 

Check for Understanding
As students discuss the Phenomenon Question, listen for them to make connections between their 
observations about the regional fossils and their region’s past environment.

Evidence

Look for evidence that all students
 ▪ correctly describe their region’s past environment (i.e., marine) and
 ▪ use evidence from their observations to support their descriptions.

Next Steps

If students need help using evidence to support their descriptions, consider asking a follow-up  
question such as the following: What evidence can you use from your fossil observations to support 
your statement?

If students do not accurately describe their region’s past environment, tell them to consider what they 
know about present-day organisms that live in the ocean, and ask a follow-up question such as the 
following: How can we use what we know about present-day marine organisms to help us understand 
our past environment? Help students make this connection before moving on so they can fully participate 
in the Lesson 5 Launch, which builds on students’ understanding of a region’s past environment.
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Ask students to use their observations about the fossils and the Paleozoic era illustration 
(Lesson 4 Resource D) to draw a sketch in their Science Logbooks (Lesson 4 Activity Guide) showing  
their region’s past environment. Instruct them to draw their sketch in the Past Environment column  
and to write a description underneath their sketch.

Tell students they will continue to investigate the Phenomenon Question What can fossils reveal  
about our region? in the next lesson as they compare their region’s environment in the past with the 
present-day environment.

Optional Homework
Students describe the fossils they observed in class to family members and research other fossils  
found in their region. Students can consider the environment where the organisms that formed the 
fossils likely lived to see if they can uncover other information about their region’s past environment.
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Lesson 5
Objective: Compare the past environment with the present-day environment to learn that 
environments can change over time.

Launch  7 minutes 

Display the photographs of Pedersen Glacier (Lesson 5 Resource).

Ask students to Think–Pair–Share as they respond to the following questions.

 ►What is similar about the two photographs?

 ▪ Both pictures have snow in them. 

 ▪ I can see mountains in the background. 

Agenda
Launch (7 minutes)

Learn (33 minutes)

 ▪ Make Observations about 
the Present-Day Environment 
(25 minutes)

 ▪ Compare the Past Environment 
with the Present-Day 
Environment (8 minutes)

Land (5 minutes)
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 ►What is different about the two photographs?

 ▪ One photograph is black and white and the other is in color. 

 ▪ One has a grassy field and the other has ice and snow. 

 ▪ The first photograph looks like it has water in it, but the second one doesn’t. 

Inform students that the photographs were taken at the same location in Alaska, but the first 
photograph was taken in the summer of 1917, and the second photograph was taken in the 
summer of 2005.

 ► Imagine that people were born in this location 100 years ago. If those people still live there  
today, how do you think they would describe how the environment has changed during 
their lifetime?

 ▪ The ice and water changed to a grassy field. 

 ▪ The ice and snow melted so there is no longer a lake. 

 ▪ Snow is still in the background, so the water has moved somewhere else. 

Tell students that in this lesson they will describe how their region’s environment has changed over time 
as they continue to investigate the Phenomenon Question What can fossils reveal about our region?

Remind students of the sketch they drew of their region’s past environment at the end of the 
previous lesson. Suggest that drawing a sketch to show the present-day environment will allow them 
to compare the past and the present. But before they can draw their sketch, they need to make 
observations about their present-day environment.

Learn  33 minutes 

Make Observations about the Present-Day Environment  25 minutes 

Explain to students that they will go outside to make observations of their present-day environment. 
Before taking students outside, discuss what they should record in their Science Logbooks 
(Lesson 5 Activity Guide) during this activity. 

Teacher Note
If weather conditions do not allow for 
students to go outside safely, consider 
having students make observations 
through a classroom window or showing 
students photographs of the local 
environment. If showing photographs, 
make sure the photographs include 
plants, animals, and geologic features 
that would help students identify changes 
that have occurred over time (2E).
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 ►What kinds of observations will help us describe the present-day environment around 
our school? 

 ▪ I think we should record everything we see. 

 ▪ We should probably describe the plants and animals that we see and what the environment 
looks like. 

 ▪ We could record the temperature and whether there is any precipitation. 

Confirm with students that they should record observations about any organisms they see as well  
as descriptions of the nonliving parts of the environment, such as the weather conditions and the shapes 
and kinds of any land features or bodies of water. 

Safety Note
Tell students that they must not touch the plants or wildlife they come across while making their 
observations outside.

Take students outside and allow them approximately 10 minutes to record their observations  
by writing descriptions and drawing sketches in their Science Logbooks (Lesson 5 Activity Guide).  
When students finish recording observations, return to the classroom and lead a discussion to help 
them express what they notice about their observations.

 ►What do you notice? 

 ▪ I saw a few small trees that had birds in them. 

 ▪ I saw a parking lot with cars in it. 

 ▪ There is a park with a field to play soccer and a pond nearby. 

 ►Based on your observations, how would you describe the present-day environment around 
our school?

 ▪ The environment is a city that has a lot of buildings and roads. 

 ▪ There are large fields on both sides of the school and a small lake behind the school. Geese live 
by the lake. 

 ▪ It is cold outside today, but it is not raining. 

 ▪ Our environment has a lot of trees. 

Teacher Note
If students have access to weather 
devices, consider having students use 
them to record weather data before 
making other observations about their 
environment. Recording weather data 
will help students understand that 
weather conditions are part of their 
environment.

Differentiation
English learners might have difficulty 
identifying the names of specific 
organisms. Allow these students to use 
more general language to describe 
organisms. For example, students can 
identify whether an organism is a plant 
or an animal.

Content Area Connection: Art
Tell students that artists may make  
many sketches before developing the 
final work of art. Encourage students 
to think about why scientists draw 
sketches, and use this discussion 
to help students compare the purpose 
of sketches in science with the purpose 
of sketches in art.

Teacher Note
Student responses will vary depending 
on the school’s location and students’ 
observations.
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Ask students to return to their Science Logbooks (Lesson 4 Activity Guide) and use their observations 
to draw a sketch of their present-day environment in the Present-Day Environment column. Remind 
students to write a description with their sketch. 

Compare the Past Environment with the Present-Day 
Environment  8 minutes 

Ask students to refer to their sketches in their Science Logbooks (Lesson 4 Activity Guide) as they  
Think–Pair–Share to respond to the following questions.

 ►How does the past environment of our region compare with the present-day environment?

 ▪ The past environment had water like an ocean or a lake. The present-day environment 
is mostly land. 

 ▪ The organisms that lived here in the past don’t live here anymore. 

 ►What can we learn from our comparison of the past environment with the present-day 
environment?

 ▪ The environment changed. 

 ▪ The organisms that lived here in the past don’t live here anymore. 

 ►Why do you think the organisms that formed the fossils we observed in the previous lesson don’t 
live in our region anymore?

 ▪ There isn’t water here like there was a long time ago. The organisms we observed from the  
past can only live in water. 

 ▪ The present-day environment is mostly land and forests. I don’t think coral can live  
in the forest. 

Content Area Connection: 
Mathematics
In mathematics, students attend 
to precision as they communicate 
to others and solve problems. During this 
activity, ask students to apply this math 
practice while drawing and describing 
the present-day environment. Encourage 
students to formulate their descriptions 
carefully and in a way that would help 
a person who cannot see the drawing 
understand what it looks like.
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Check for Understanding
As students share, listen for them to identify connections between the past environment and the 
present-day environment.

Evidence

Look for evidence that all students
 ▪ identify that there has been a change in the environment and
 ▪ use evidence from their observations to support their reasoning.

Next Steps

If students do not make connections between the past environment and the present-day environment, 
draw their attention to specific details in the sketches they drew and descriptions they wrote 
in their Science Logbooks (Lesson 4 Activity Guide). In Lessons 6–8, students will learn how another 
environment has changed over time as they investigate fossils and organisms in the Florissant area. 
This investigation will provide students with another opportunity to make connections between a past 
environment and a present-day environment.

Land  5 minutes 

Ask students to provide evidence to answer the Phenomenon Question What can fossils reveal about 
our region?

 ►What can fossils tell us about our region? 

 ▪ Fossils can tell us what kinds of organisms lived in our region in the past. 

 ▪ When you learn about the organisms that formed different fossils, you can also learn about the 
environment where the organisms lived. 

 ▪ You can compare fossils with the organisms that are in an area today to learn how the 
environment has changed over time. 

Explain to students that they will begin an anchor chart to capture their learning throughout the 
module. Work with students to record the knowledge they have gained about fossils.

Spotlight on Knowledge 
and Skills
Help students reflect on consistent 
patterns in natural systems. Scientists 
assume that natural systems acted 
in the same manner and at the same 
rate in the past as they do in the present. 
This assumption allows scientists to draw 
conclusions about processes and events 
that occurred long ago.
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Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.

Remind students of the butterfly fossil photograph they observed in Lessons 2 and 3  
(Lesson 2 Resource B).

 ►We know that fossils provide evidence of the kinds of organisms that once lived and what their 
environment was like. We looked at several different fossils to learn about our region’s past 
environment. What can we do to learn more about the environment when the butterfly that 
formed this fossil was alive?

 ▪ Maybe we can look at more fossils. 

 ▪ We can look at fossils and draw a picture of the past environment and compare the past and 
the present. 

Tell students that in upcoming lessons they will observe fossils found in the same area as the butterfly 
fossil to investigate what those fossils reveal about the past environment of the area.
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Lessons 6–8
Fossil Evidence

Prepare
In this set of lessons, students continue to explore the Focus Question for Concept 1: What do fossils 
reveal about the past? In Lesson 6, students observe fossils and analyze and interpret data  
to describe the past environment of the Florissant area. In Lesson 7, students observe patterns in the 
kinds of organisms that live in the Florissant area today to recognize that the environment of this area 
has changed over time. In Lesson 8, students compare the past environment of the Florissant area 
with the present-day environment to better understand how the environment has changed over time. 
In a Conceptual Checkpoint, students use fossil evidence to construct explanations about what the 
environment of another area was like in the past.

Student Learning
Knowledge Statement
Fossils provide evidence of the nature of organisms and environments from long ago.

Objectives
 ▪ Lesson 6: Observe fossils to learn about the past environment of the Florissant area.

 ▪ Lesson 7: Observe organisms that live in the Florissant area today to understand that the 
environment has changed over time.

 ▪ Lesson 8: Compare the past environment of the Florissant area with the present-day environment 
to explain how the environment has changed over time.

Concept 1: Fossil Evidence
Focus Question

What do fossils reveal about the past?

Phenomenon Question

What do fossils found near the  
butterfly fossil reveal about the  
Florissant area?
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Texas Essential Knowledge and Skills 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)

3.9C 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. (Introduced)

English Language Proficiency Standards Addressed

3E Share information in cooperative learning interactions.

4A Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.

4C Develop basic sight vocabulary, derive meaning of environmental print, and comprehend 
English vocabulary and language structures used routinely in written classroom materials.
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Materials

Lesson 6 Lesson 7 Lesson 8

Student Science Logbook (Lesson 6 Activity Guides A, B, and C) ●

Florissant Fossil Photographs (1 set per student pair) ●

Science Logbook (Lesson 7 Activity Guides A, B, and C) ●

Florissant Organism Photographs (1 set per group) ●

Science Logbook (Lesson 8 Activity Guide) ●

Teacher Butterfly Fossil Photograph (Lesson 2 Resource B) ●

Map of the United States ●

Past Environment of the Florissant Area Illustration (Lesson 6 Resource B) ● ●

Present-Day Florissant Area Photograph (Lesson 7 Resource A) ●

Tooth Fossil Photograph (Lesson 8 Resource A) ●

Mammoth Drawings (Lesson 8 Resource B) ●

Mammoth Distribution Maps (Lesson 8 Resource C) ●

Redwood Photographs and Distribution Map (Lesson 8 Resource D) ●

California versus Colorado Temperature and Precipitation Graphs (Lesson 8 Resource E) ●

Florissant Area Temperature and Precipitation Graphs (Lesson 8 Resource F) ●

Anchor chart, anchor model, driving question board ●

Conceptual Checkpoint Photographs (Lesson 8 Resource G) ●

Preparation Print Florissant Fossil Photographs (see Lesson 6 Resource A); each student pair will need a set 
of photographs.

●

Print Florissant Organism Photographs (see Lesson 7 Resource B); each group will need a set 
of photographs.

●
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Lesson 6
Objective: Observe fossils to learn about the past environment of the Florissant area.

Launch  5 minutes 

Display the butterfly fossil photograph 
(Lesson 2 Resource B). Reveal to students that this 
fossil was found at the Florissant Fossil Beds National 
Monument near Florissant, Colorado. Help students 
locate Florissant, Colorado, on a map of the 
United States. 

Tell students that paleontologists began studying fossils 
in the Florissant fossil beds in the 1870s, which was  
more than 100 years ago.   Explain to students 
that the Florissant fossil beds are unique because  
fossils of many kinds of organisms are found there.

 ► Imagine that you travel back in time and are one of the first paleontologists to study the 
Florissant fossil beds. The first fossil you find is a butterfly fossil. What do you do when you find  
the fossil? Why?

 ▪ I take a picture of the fossil so I can study it later. 

 ▪ I measure the fossil and record observations about how it looks so I can compare it with 
other fossils. 

 ▪ I look for other fossils in the area. That will help me find out about other organisms that lived 
near the butterfly. 

Agenda
Launch (5 minutes)

Learn (30 minutes)

 ▪ Prepare to Observe Fossils 
(4 minutes)

 ▪ Observe Fossils (18 minutes)

 ▪ Organize Information Obtained 
from Fossils (8 minutes)

Land (10 minutes)

Teacher Note
Consider having students revisit the 
timeline they created in Lesson 2 to help 
them understand how much time has 
passed since paleontologists began 
studying the Florissant fossil beds (4C).

Extension
As an extension, students can research 
some of the paleontologists who have 
studied the Florissant fossil beds. More 
information is available at the Virtual 
Petrified Wood Museum website  
(Viney 2008): http://phdsci.link/1191.
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Build on student responses about making observations, and encourage students to look closely at the 
butterfly fossil.

 ►Based on the fossil, what do you think the butterfly looked like when it was alive?

 ▪ I think it had four wings and a long, thin body. 

 ▪ It looks like its body had stripes on it. 

 ►What is still a mystery about the butterfly?

 ▪ We don’t know what color it was. 

 ▪ We don’t know how thick its body was. 

 ►How can we find out for certain what the butterfly looked like and what its  
environment was like?

 ▪ I don’t know if we can know for sure. Fossils can’t tell us everything. 

 ▪ People weren’t around back then, so we don’t have any pictures or videos. Maybe we can’t 
know for certain. 

Explain that although students cannot travel back in time to see exactly what the butterfly and its 
environment were like, they can act as paleontologists and use evidence from fossils to uncover more 
information about the butterfly’s past environment as they explore the Phenomenon Question What 
do fossils found near the butterfly fossil reveal about the Florissant area?

Learn  30 minutes 

Prepare to Observe Fossils  4 minutes 

Remind students that the butterfly that formed the fossil in the photograph lived about 34 million 
years ago. Convey to students how remarkable it is that butterflies have lived on Earth for so many 
years. Remind students of the timeline activity from Lesson 2 to emphasize the amount of time that 
elapsed between the formation of the butterfly fossil and the present day.
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Ask students to Think–Pair–Share in response to the following questions.

 ► If the butterfly that formed the fossil needed the same kind of environment that butterflies need 
today, what do you think the environment was like when the butterfly was alive?

 ▪ I think butterflies eat plants, so there were probably plants. 

 ▪ There was probably water because butterflies need water. 

 ▪ I think other animals must have lived there too. 

 ►What other information would help you better understand what the environment was like?

 ▪ I want to know what the weather was like. 

 ▪ I want to know what other organisms lived with the butterfly. Maybe we could look at fossils 
of other organisms. 

Observe Fossils  18 minutes 

Explain to students that they will observe various fossils found near the butterfly fossil to find evidence 
of what the past environment was like.  Work with students to determine what they should record  
as they examine each fossil.

 ►What should we record as we observe the fossils?

 ▪ We should draw what each fossil looks like and write a description. 

 ▪ We should record observations and measure the fossils. 

 ▪ Some fossils, like the butterfly, look similar to things that are alive today. I think we should  
record what kind of organism we think formed the fossil. 

Have students work in pairs, and provide each pair with a set of Florissant fossil photographs 
(Lesson 6 Resource A). Direct students to examine the Florissant fossils chart in their Science Logbooks 
(Lesson 6 Activity Guide A). Tell students to draw a sketch of each fossil in the Sketch column and  
record observations about the fossil in the Observations column. Students should then use their 
sketches and observations as clues to develop and record a description of the kind of organism they 
think formed each fossil in the last column.  As students work, circulate and ask students about 
their observations. Prompt students about what each fossil might reveal about the environment.

Teacher Note
The Florissant fossil beds have a large 
number and variety of fossils from the 
Eocene epoch. For more information 
about the Florissant fossil beds and 
an explanation of why the site contains 
so many well-preserved fossils, visit this 
National Park Service web page (2015a): 
http://phdsci.link/1192.

Differentiation
Choose whether to assign partners 
or allow students to group themselves. 
If grouping students, consider factors 
such as English proficiency, student 
interest in science, and ability level (3E).
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Sample student response: 

Fossil Sketch Observations
What kind of organism do you 
think formed the fossil? Why?

1  ▪ It looks like a skeleton. 
 ▪ It has a fin on top and a fin 

on bottom. 
 ▪ It looks like it has a mouth. 

I think a fish formed this  
fossil. I have seen fish that 
have fins like the ones I see 
on this fossil. 

2  ▪ It looks like 12 ovals  
attached to a long line down 
the middle. 

 ▪ The ovals are not all the 
same size. 

I think a leaf from a large tree 
formed this fossil. It looks like 
a long stem with separate 
parts of a leaf attached. 

3  ▪ It looks like a spiral. 
 ▪ There are some lines around 

the spiral. 

I think a snail formed this  
fossil. I have seen snails with 
shells like this one. 

4  ▪ It looks like a leaf with a line 
down the middle. 

 ▪ Smaller lines branch off the 
long middle line.  

I think a leaf from a tree 
formed this fossil. I have seen 
leaves like this one on trees 
at the park. 

5  ▪ Its body has black lines on it. 
 ▪ It has lines under it that look 

like legs. 
 ▪ It has two things on the top 

that look like wings.  

I think a flying insect 
formed this fossil because 
it has two wings. It looks sort 
of like a wasp. 
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Fossil Sketch Observations
What kind of organism do you 
think formed the fossil? Why?

6  ▪ It looks like it has a beak 
and an eye. 

 ▪ It has two legs. 

I think a bird formed this fossil 
because birds have beaks and 
long, thin legs. 

7  ▪ It has a small circle in the 
middle with long ovals 
coming out of the circle.  

I think a flower or a leaf 
formed this fossil. It kind 
of looks like petals of a flower 
coming out of the center. 

Organize Information Obtained from Fossils  8 minutes 

Explain to students that they will now share their ideas about what kind of organism formed each fossil. 
Show the picture of fossil 1 from Lesson 6 Resource A. Ask all students to stand. Choose one student to tell 
what kind of organism they think formed the fossil. All students who agree should sit down. Ask another 
standing student to tell what kind of organism they think formed the fossil. Have students continue 
to share ideas about what kind of organism formed the fossil until all students are seated. Then reveal 
the kind of organism that formed the fossil, and ask students to record this information in the second 
column of the fossil evidence chart in their Science Logbooks (Lesson 6 Activity Guide B).

Teacher Note
The list below identifies the kind of organism that formed each fossil.
 ▪ Fossil 1: Freshwater fish
 ▪ Fossil 2: Fern
 ▪ Fossil 3: Freshwater snail
 ▪ Fossil 4: Tree
 ▪ Fossil 5: Wasp
 ▪ Fossil 6: Bird
 ▪ Fossil 7: Flowering plant
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Continue this process one fossil at a time until students have recorded information about all seven 
fossils. Then explain to students that the fossils they observed represent the kinds of organisms that 
lived at the same time as the butterfly that formed the fossil they have been studying. Invite students 
to work with a partner to draw conclusions about the past environment of the Florissant area based 
on the kinds of organisms that lived there. Students should record their conclusions in the third column 
of the fossil evidence chart in their Science Logbooks (Lesson 6 Activity Guide B).

Sample student response: 

Fossil 

Kind of Organism 
That Formed  

the Fossil
What does the fossil tell us about  

the past environment of the Florissant area?

1 Freshwater fish There must have been a body of water like a lake. 

2 Fern Plants were able to survive, so there must have been sunlight and 
water. There must also have been land for the plants to grow on. 

3 Freshwater snail There must have been fresh water. Maybe there was a lake or a river. 

4 Tree Trees grow on land, so there must have been land. 

5 Wasp Butterflies were not the only insects.  

6 Bird Maybe the birds lived in the trees or flowering plant  

7 Flowering plant There must have been land for flowering plants to grow on.  

Ask students to use patterns they notice in the fossils to make a claim about the past environment 
of the Florissant area and to record their claims along with evidence and reasoning in their Science 
Logbooks (Lesson 6 Activity Guide B).

 ►Make a claim about the past environment of the Florissant area.

 ▪ The past environment had water and land. 

Evidence Reasoning

 ▪ We saw fossils of freshwater fish, ferns, 
freshwater snails, trees, wasps, birds, and 
flowering plants.  

 ▪ Freshwater fish and snails live in water. Trees, 
ferns, flowers, wasps, and birds live on land. 
The environment must have had both water 
and land for these organisms to survive. 
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Land  10 minutes 

Ask students to use their claims to draw a model in their Science Logbooks (Lesson 6 Activity Guide C) 
of the environment of the Florissant area when the butterfly that formed the fossil was alive. 
Encourage students to include the kinds of organisms that lived in the environment with the butterfly 
and to label the key components of their models. 

Sample model: 

Freshwater
snail

Butterfly
Wasp

Flowering plant

Tree

Past Environment of the Florissant Area

Lake
Fern

Fish

Bird

Fossils show us that many kinds of organisms lived in the Florissant area in the past. These organisms included 
butterflies, freshwater fish and snails, ferns, trees, wasps, birds, and flowering plants. The past environment 
of the Florissant area must have had both water and land. I know this because freshwater fish and snails live 
in water, and the other kinds of organisms all live on land.

English Language Development
The word component  is used frequently 
in this module. Sharing the Spanish 
cognate componente  may be useful. 
Consider also sharing an image 
of a system (e.g., a car) and pointing out 
components of the system (e.g., tires, 
hood, bumper) (4A).
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Check for Understanding
As students develop their models of the past environment of the Florissant area, look for students 
to identify that the environment had both land and water.

Evidence

Look for evidence that all students
 ▪ include the kinds of organisms that formed the fossils they observed in this lesson (i.e., butterflies, 

freshwater fish and snails, ferns, trees, wasps, birds, and flowering plants) and
 ▪ include both land and water features.

Next Steps

If students do not include the kinds of organisms that formed the fossils they observed, or if they 
do not include both land and water features, have them review the Florissant fossil photographs 
(Lesson 6 Resource A). Work with students to identify what each organism reveals about the past 
environment. Encourage students to incorporate these components in their models.

After students finish drawing their models, display the illustration of the past environment of the 
Florissant area (Lesson 6 Resource B). Explain to students that this illustration represents what 
paleontologists think the environment of the Florissant area was like when the butterfly that formed 
the fossil was alive.



Copyright © Great Minds PBC72

Survival and Change ▸ Lesson 6 PhD SCIENCE® TEKS EDITION

 ►This illustration was created by using evidence paleontologists gathered about the  
past environment of the Florissant area. How do the models you drew compare with this 
illustration?

 ▪ My model looks a lot like this one, but I didn’t include mountains in the background. 

 ▪ I only included one tree, but this picture has a lot of trees. 

 ▪ My model has water and land just like the picture. 

As needed, allow students to update their models to add additional components based on the 
illustration. Then ask students to consider how butterflies survived in this environment.

 ►How do you think butterflies survived in the past environment in your model?

 ▪ They must have had what they needed, like food and water. 

 ▪ There were plants there. I think butterflies get food from plants. 

 ►What do you still wonder about the Florissant area where the butterfly fossil was found?

 ▪ What was the weather like in the past? 

 ▪ Are butterflies there today? 

 ▪ Did a lot of butterflies live there? 

 ▪ Has the environment changed? 

Explain to students that in the next lesson, they will investigate components and conditions of the 
present-day environment of the Florissant area to answer some of their questions.

Optional Homework
Encourage students to tell a family member about the most surprising fossil they observed from the 
Florissant area. Remind students to explain what that fossil reveals about the past environment.
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Lesson 7
Objective: Observe organisms that live in the Florissant area today to understand that the 
environment has changed over time.

Launch  8 minutes 

Display the illustration of the past environment of the Florissant area (Lesson 6 Resource B).

 ►What does this illustration help us understand about butterflies?

 ▪ It helps us understand what the environment was like when butterflies lived there 
a long time ago. 

 ▪ It shows us that butterflies used to live where there was water and land. 

Agenda
Launch (8 minutes)

Learn (32 minutes)

 ▪ Analyze Present-Day Florissant 
Organisms (20 minutes)

 ▪ Compare Past and Present- 
Day Florissant Organisms 
(12 minutes)

Land (5 minutes)
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 ►What information would help us better understand how butterflies have lived on Earth 
for so long?

 ▪ It would help to know what kind of environment butterflies live in now. 

 ▪ Maybe it would help to know if the environment of the Florissant area has changed and 
if butterflies are still there. 

Show students the present-day photograph of the Florissant area (Lesson 7 Resource A).

Tell students that this is a photograph of the area near the Florissant fossil beds. Ask students what 
they wonder about the photograph.

Sample questions: 

 ▪ How big is that area? 

 ▪ Why aren’t there more trees? 

 ▪ Is there water on the other side of the trees? 

Ask students to list the kinds of organisms they think live in the Florissant area today based on the 
patterns they observed in the Florissant fossils in the previous lesson and in the photograph.  
Tell students to record their lists in their Science Logbooks (Lesson 7 Activity Guide A).
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Sample student response: 

Present-Day Organisms List

 ▪ Trees 
 ▪ Flowering plants 
 ▪ Ferns 
 ▪ Butterflies 
 ▪ Fish 
 ▪ Snails 
 ▪ Birds 

 ►How do you think the present-day environment of the Florissant area compares with the 
environment in the past?

 ▪ The environment today is probably similar to the environment in the past. Both pictures show 
trees and grass. 

 ▪ I can’t tell from the picture, but there is probably land and water there today. 

Tell students they will learn more about the present-day environment to determine whether the 
environment has changed since the butterfly that formed the fossil was alive.

Learn  32 minutes 

Analyze Present-Day Florissant Organisms  20 minutes 

Ask students to Think–Pair–Share in response to the following question.

 ►How can we find out more about the present-day environment of the Florissant area?

 ▪ We can look for more pictures that show the plants and animals that live there. 

 ▪ Maybe we can read about the organisms that people see there. 

 ▪ We can find out more about the conditions of the environment there today. We can look 
at weather data. 
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Divide the class into small groups, and explain that each group will observe photographs of animals 
and plants that live in the Florissant area today (Lesson 7 Resource B) to determine whether the lists 
of present-day organisms students created in the Launch are accurate. 

Ask students to work together in their groups to follow the instructions in their Science Logbooks 
(Lesson 7 Activity Guide A). Students should check whether the organism in each photograph is on their 
list. If it is, they should highlight or circle it. If not, they should add it. If an organism on their list is not 
in a photograph, they should draw a line through it. About halfway through the allotted time, signal 
to students to switch from observing animals to observing plants.

Sample student response: 

Present-Day Organisms List

 ▪ Trees 
 ▪ Flowering plants 
 ▪ Ferns 
 ▪ Butterflies 
 ▪ Fish 
 ▪ Snails 
 ▪ Birds
 ▪ Beetles 
 ▪ Squirrels 
 ▪ Bears 
 ▪ Deer 

After all groups finish, ask for volunteers to share their group’s responses to the questions about 
present-day organisms and what they reveal about the environment.

Compare Past and Present-Day Florissant Organisms  12 minutes 

Tell students to work individually to draw a model in their Science Logbooks (Lesson 7 Activity Guide B) 
of the environment of the Florissant area today. Remind students to include the kinds of organisms 
that live in the environment and to label key components of their models.

Differentiation
Consider grouping students 
heterogeneously to provide striving 
learners additional support from strong 
learners in their group. If using this 
strategy, circulate between groups 
to assist students when needed.

Homogeneous grouping can also 
be advantageous to ensure equity 
in student contribution. If using this 
strategy, consider working closely with 
striving groups to offer additional 
support. It may be useful to give each 
group member a task or job to ensure 
equal participation (3E).
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Sample model: 

Present-Day Environment of the Florissant Area

Tree

Butterfly

Bear
Fern

Squirrel

DeerFlowering
plant

Beetle

Bird

Many kinds of organisms live in the Florissant area today. These organisms include flowering plants, deer, beetles, 
squirrels, birds, ferns, butterflies, bears, and trees. All these organisms live on land, so there is probably not 
as much water in the area as there was in the past.

After students complete their models, ask them to compare their models of the present-day 
environment with the models of the past environment they created in Lesson 6  
(Lesson 6 Activity Guide C).

 ►What similarities do you notice between the kinds of organisms that lived in the Florissant area 
in the past and the kinds of organisms that live there now?

 ▪ There were trees in the past and there are still trees in the present. 

 ▪ Butterflies and ferns lived there in the past, and they still live there today. 

 ►What differences do you notice between the kinds of organisms that lived in the Florissant area 
in the past and the kinds of organisms that live there now?

 ▪ There are no fish or snails in the Florissant area today. 

 ▪ Bears, squirrels, and deer all live in the Florissant area now. We didn’t see any fossils of these 
organisms, so I don’t think they lived there in the past.  

Teacher Note
Consider reminding students that the 
evidence fossils provide is limited to the 
organisms for which humans have found 
fossils. Other organisms likely lived at the 
same time and in the same area, but 
they may not have formed fossils, or the 
fossils may not have been uncovered yet.
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Land  5 minutes 

Ask students to Jot–Pair–Share in response to the following question in their Science Logbooks 
(Lesson 7 Activity Guide C).

 ►After comparing the past organisms of the Florissant area with today’s organisms, what do you 
understand about the environment of the Florissant area?

 ▪ The organisms that live in the Florissant area today are different from those that lived  
there 34 million years ago. Some kinds of organisms are new to the area, but other 
kinds of organisms no longer live there. This makes me think that the environment might 
have changed. 

 ▪ We didn’t see any pictures of fish or snails in the present-day environment. Maybe there is not 
a lake or a river there anymore. 

 ▪ Some of the same kinds of organisms live in the area, so maybe the environment is similar  
today to what it was like in the past. 

Check for Understanding
Use this question to assess students’ understanding of how changes in the kinds of organisms 
in an area over time might relate to changes in the area’s environment.

Evidence

Look for evidence that all students
 ▪ identify that some kinds of organisms that lived in the area in the past still live there today,
 ▪ identify that some kinds of organisms that lived in the area in the past no longer live there today, and
 ▪ identify that some kinds of organisms that live in the area today did not live there in the past.

Next Steps

As needed, review the kinds of organisms that lived in the Florissant area in the past, and compare 
them with the kinds of organisms that live there today. Help students identify which kinds of organisms 
still live in the area, which kinds of organisms no longer live in the area, and which kinds of organisms 
are new to the area.
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 ►What questions do you still have about the environment of the Florissant area and the organisms 
that live there?

 ▪ What happened to the fish? 

 ▪ What caused the kinds of organisms to change? 

 ▪ What was the weather like in the past, and what is it like now? 

Tell students that they will further explore how the environment of the Florissant area has changed 
over time in the next lesson.
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Lesson 8
Objective: Compare the past environment of the Florissant area with the present-day environment 
to explain how the environment has changed over time.

Launch   5 minutes 

Display the photograph of the tooth fossil (Lesson 8 Resource A).  
Tell students that this fossil was also found at the Florissant fossil  
beds, but it formed a long time after the butterfly fossil.  Explain 
that this fossil also differs from the butterfly fossil because it is not 
an impression. This fossil is made of tooth materials from the organism 
that the fossil came from. 

Have students record on a piece of paper the kind of organism they 
think formed the fossil. Use a Snowball routine to have students share 
their responses. During the Snowball routine, invite  
students to agree or disagree with one another about what kind of organism formed the fossil.

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Explore Organisms No Longer 
Found in the Florissant Area 
(15 minutes)

 ▪ Analyze Environmental 
Conditions (7 minutes)

 ▪ Update Anchor Chart (3 minutes)

 ▪ Conceptual Checkpoint 
(10 minutes)

Land (5 minutes)

Content Area Connection: 
Mathematics
Students should realize that the butterfly 
fossil is nearly flat (two dimensions), and 
the tooth fossil appears to be solid (three 
dimensions). Consider connecting these 
fossils to students’ understanding of two- 
and three-dimensional objects.

Teacher Note
Mammoth tooth and jaw fossils found 
at the Florissant fossil beds are much 
younger than the other fossils students 
have studied from the Florissant area. 
Paleontologists estimate that mammoths 
first entered North America 1.5 million 
to 1.8 million years ago. The mammoth 
tooth shown in this lesson is estimated 
to be approximately 50,000 years old 
(NPS 2015b). Approximately 11,000 years 
ago, all mammoths became extinct.
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 ►What kind of organism do you think formed this fossil? Why?

 ▪ I think the fossil could be a bear tooth. It is shaped like a tooth, and I know that bears live  
in the Florissant area today. 

 ▪ Maybe it is from a fish. I know fish lived in the Florissant area in the past. 

Reveal that the photograph shows a fossilized mammoth tooth. Then display the mammoth cave 
drawings (Lesson 8 Resource B). Tell students that humans living 13,000 years ago carved these 
drawings in rock (Bradshaw Foundation 2011). 

Invite students to Think–Pair–Share in response to the following question.

 ►What do you wonder about the fossilized mammoth tooth and the cave drawings?

 ▪ What is a mammoth? Is it like an elephant? 

 ▪ What happened to the mammoths? I’ve never seen one before, and I don’t think mammoths 
are still around today. 

Display the mammoth illustration (Lesson 8 Resource B). Explain that this drawing of mammoths 
is more detailed than the cave drawings. Invite students to share questions they have about 
mammoths as they observe the illustration.

Extension
As an extension, consider having 
students research the Rouffignac cave, 
also known as the Cave of a Hundred 
Mammoths, in France. The cave houses 
more than 250 drawings, engravings, 
and paintings dating back to the Upper 
Paleolithic period.
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Tell students that in this lesson, they will answer 
some of their questions about mammoths, 
examine another kind of organism that no longer 
lives in the Florissant area, and consider conditions 
of the past and present to better understand 
how the environment of the Florissant area has 
changed over time.

Learn  35 minutes 

Explore Organisms No Longer Found in the Florissant Area  15 minutes 

Show students the past mammoth distribution map (Lesson 8 Resource C). Tell students that each red 
dot on the map indicates a location where a mammoth fossil was found in the United States.

 ►What do you notice?

 ▪ There were mammoths in a lot of places in the United States. 

 ▪ There were mammoths near where we live. 
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Show students the present-day mammoth distribution map (Lesson 8 Resource C), and explain that 
any mammoths alive today anywhere in the world are marked by red dots on the map.

 ►Compare this world map with the map showing the past distribution of mammoths in the United 
States. What do you notice?

 ▪ There aren’t mammoths anywhere. 

 ▪ It looks like all the mammoths went away. 

Confirm that mammoths are now extinct, or no longer in existence. Explain that this means  
mammoths are no longer found anywhere on Earth.  

English Language Development
The term extinct  is used repeatedly in this module. Introduce this term explicitly. Sharing the 
Spanish cognate extinto  may be useful (4A).

 ►What do you think caused mammoths to become extinct?

 ▪ Maybe something like a volcano killed them all. 

 ▪ Maybe their environment changed, and they couldn’t get what they needed to survive. 

Explain to students that more than one factor caused mammoths to become extinct. These factors 
included natural changes in the mammoths’ environment and human activity. 

Spotlight on Knowledge 
and Skills
Students should understand that some 
kinds of plants and animals that were 
once found on Earth are no longer  
found anywhere. 

Teacher Note
Consider asking students to share other 
organisms they are familiar with that 
have become extinct.

Extension
If time permits, encourage students 
to research mammoths to learn more 
about their environment and why they 
are no longer found on Earth.
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Tell students that there is another fossil from the 
Florissant fossil beds they have not yet observed. 
Display the photograph of the petrified redwood stump 
(Lesson 8 Resource D). Explain that the organism that 
formed this fossil lived around the same time as the 
butterfly that formed the fossil. Ask students what they 
notice about the fossil.

Sample student responses: 

 ▪ It looks like a tree stump. 

 ▪ There are no leaves. 

 ▪ It’s brown and gray. It looks old. 

 ▪ It doesn’t look like the other fossils we have looked at. 

Tell students that the photograph shows one of about 30 petrified redwood tree stumps at the 
Florissant fossil beds. Explain to students that this fossil is similar to the mammoth tooth they observed 
in the Launch, because after the redwood tree that formed this fossil died, it slowly turned into stone 
over a very long period of time.

 ►What does seeing the petrified redwood tree make you wonder?

 ▪ How big was the tree that formed this fossil? 

 ▪ Why did it turn to stone? 

 ▪ Do redwood trees still live in the Florissant area now? 

 ►How can we determine whether redwood trees live in the Florissant area today?

 ▪ We can look for redwood trees in pictures of the Florissant area. 

 ▪ Maybe we can find a map that shows where redwood trees grow. 

Teacher Note
The petrified redwood stump was formed through the process of permineralization. During 
permineralization, a dead organism’s organic matter is replaced by minerals over a long period of time. 
Students should understand that permineralized fossils look different from impressions such as the 
butterfly fossil. However, students do not need to know the details of the permineralization process.
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Display the map that shows the present-day 
distribution of redwood trees in the United States 
(Lesson 8 Resource D). Explain that redwood trees 
grow in areas that are green on the map, but they 
do not grow in areas that are gray. If needed, help 
students identify Colorado on the map.

 ►What do you notice about where redwood trees 
grow today?

 ▪ They are only on the west coast of the 
United States. 

 ▪ Redwood trees are no longer in Colorado. 

 ▪ Redwood trees are in California. 

Display the photograph of the redwood forest 
(Lesson 8 Resource D). Tell students that this 
photograph was taken recently in California. 

Have students Think–Pair–Share in response to the 
following questions. 

 ►Why do you think redwood trees now live 
in California but not in Colorado? What  
conditions do you think might be different?

 ▪ Redwood trees look really big. Maybe they 
have more space to grow in California. 

 ▪ Maybe Colorado doesn’t have what redwood trees need to grow anymore. 

 ▪ I think the weather in California is different from the weather in Colorado. 

 ►How can we find out if conditions in California are different from conditions in Colorado?

 ▪ We can look up weather data. 

 ▪ Maybe we can compare the average temperature and total precipitation for cities  
in each area. 

Differentiation
If students are deaf or hard of hearing, 
consider modifying collaborative 
conversation routines to allow for 
alternate response techniques. For 
example, partners write questions and 
answers to one another on whiteboards 
or use vibrations or visual signals  
(e.g., clapping) to communicate.

Present-Day Redwood Distribution Map
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Analyze Environmental Conditions  7 minutes 

Display the California versus Colorado temperature and precipitation graphs (Lesson 8 Resource E).  
Tell students that these graphs show the average annual temperature and average annual 
precipitation for Eureka, California (NOAA NCEI 2019), and Florissant, Colorado (NPS 2017b). Explain 
that Eureka, California, is one of the areas in California where redwood trees grow today.

Explain that average annual temperature is similar to average monthly temperature, but average 
annual temperature represents the temperature for an entire year instead of a single month. 
As needed, also explain that average annual precipitation is about how much precipitation an area 
can expect to receive each year. 

 ►What do you notice?

 ▪ It is warmer in California than it is in Colorado. 

 ▪ It rains more in California than it does in Colorado. 

Teacher Note
Note that the data on these bar graphs 
are averages calculated across several 
years to more accurately represent the 
conditions for each area.

Explain that average annual 
temperature indicates about how hot 
or how cold it usually is in an area and 
that average annual precipitation 
indicates about how much precipitation 
an area receives in a year.
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 ►What do your observations about these graphs and where redwood trees grow make  
you wonder?

 ▪ Do redwood trees need a lot of sunlight and water? 

 ▪ Do redwood trees die if it is too cold? 

 ▪ Was it warmer in Colorado when the redwood trees lived there? 

Display the Florissant area temperature and precipitation graphs (Lesson 8 Resource F). Tell students 
that these graphs show the past and present average annual temperature and average annual 
precipitation for Florissant, Colorado (NPS 2017b). Explain to students that the first bar on each graph 
represents data for when redwood trees lived in the area 34 million years ago and the second bar 
represents data for the area now.

Ask students to Think–Pair–Share about what they notice about the graphs.
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Sample student responses: 

 ▪ It was warmer in the past than it is today. The average annual temperature was about 
60 degrees Fahrenheit in the past, but now it is about 40 degrees Fahrenheit. 

 ▪ It was wetter in the past than it is today. The average annual precipitation was about  
25 inches in the past, but now it is 15 inches. 

 ▪ The conditions in the Florissant area 34 million years ago were pretty similar to present-day 
conditions in California. 

Summarize for students that the Florissant area was warmer and wetter in the past than it is today. 
If needed, point out that the data for 34 million years ago are similar to the present-day data for 
Eureka, California, where redwood trees live now.

 ►Why do you think redwood trees no longer live in the Florissant area?

 ▪ I think redwood trees need warm temperatures to survive. 

 ▪ There is a lot less precipitation in the Florissant area now than there was in the past. I think 
redwood trees must need a lot of water. 

 ▪ The redwood trees can get what they need to live in the environment in California but not 
in Colorado. 

Update Anchor Chart  3 minutes 

Ask students to summarize what they have learned about how analyzing fossils can help people 
understand where organisms lived in the past.

 ►What do fossils reveal about organisms and the areas where they were able to survive? 

 ▪ Fossils tell us where organisms were able to get what they needed to survive in the past. 

 ▪ We can find out what extinct organisms looked like and where they lived. 

 ▪ We can find out whether the same kinds of organisms live in an area now as in the past. Some 
kinds of organisms may not live in the same area, but they may live somewhere else. 
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Build on student responses to summarize that fossils can reveal the kinds of organisms that lived 
in an area in the past and that the kinds of organisms in an area can change over time. Add this key 
knowledge to the anchor chart. 

Sample anchor chart:

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Conceptual Checkpoint  10 minutes 

Tell students that they will use what they have learned about fossils to complete a Conceptual 
Checkpoint in their Science Logbooks (Lesson 8 Activity Guide). Show students the Conceptual 
Checkpoint photographs (Lesson 8 Resource G), and direct them to respond to the following prompt.

 ► Imagine that you are a paleontologist studying fossils at a national park in Wyoming. You find 
several fossils—a crayfish, four fish, a turtle, and a palm leaf. You determine that the organisms 
that formed these fossils all lived around the same time.

Observe the fossils to determine what the environment was like when the organisms were alive. 
Draw a model of the environment and the organisms that lived there. Be sure to explain what 
each fossil reveals about the environment.

Teacher Note
Use a different color for each addition 
to the anchor chart to help students  
keep track of new information (4C).
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Conceptual Checkpoint
This Conceptual Checkpoint assesses students’ understanding of the Concept 1 Focus Question: What 
do fossils reveal about the past? Students should use evidence from the photographs to support their 
models.

Evidence

Look for evidence that all students
 ▪ develop a model of the past environment that includes the organisms that formed the fossils in the 

photographs, and
 ▪ use the fossils as evidence to support their model (e.g., turtles and crayfish live on land and in water, 

plants live on land, fish live in water).

Next Steps

If students need additional support as they construct their explanations, work with students in small 
groups to identify connections between the organisms that formed the fossils and their environment. 
Remind students of how they determined what the past environment of the Florissant area was like 
based on the fossils they observed in Lesson 6.

Sample student response:  

Land

Fish

Palm tree

WaterCrayfish

Turtle

Crayfish and turtles live in water and on land. Plants grow on land, and fish live in water. This evidence shows 
that the environment where the organisms lived must have had both water and land.

Teacher Note
Students may express a variety of ideas 
about the environment in which the 
organisms that formed these fossils 
lived. When assessing students’ progress 
in this Conceptual Checkpoint, focus 
on students’ ability to support their 
models with evidence rather than on the 
accuracy of the modeled environments.
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Land  5 minutes 

Display the anchor model. Remind students that the butterfly fossil found at the Florissant fossil beds 
formed 34 million years ago. Discuss the questions below and update the anchor model to summarize 
new learning.

 ►What does the fossil reveal about butterflies?

 ▪ Butterflies have lived on Earth for a very long time. 

 ▪ There have been butterflies in the Florissant area for millions of years. 

 ►We know that butterflies still live in the Florissant area today. Why do you think butterflies have 
survived in this area for so long while other kinds of organisms have not?

 ▪ Butterflies must be able to survive in a lot of different conditions. 

 ▪ I think butterflies can survive as long as there are flowering plants. The Florissant area had 
flowering plants in the past, and flowering plants are still there today. 

Sample anchor model: 

Water

Grass

Butterfly

Flowering plants

Tree

Butterfly Survival

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies 
get what they need to survive from their environment. Butterflies have lived on Earth for millions of years, 
so we think they can survive in changing environments, but we’re not sure how.



Copyright © Great Minds PBC92

Survival and Change ▸ Lesson 8 PhD SCIENCE® TEKS EDITION

Direct students’ attention to the driving question board. Review whether any questions were  
answered. Invite students to share new questions they have as a result of new learning. Add these 
questions to the driving question board.

Sample questions: 

 ▪ How do butterflies still live in the same area today as they did in the past? 

 ▪ Why do organisms like redwood trees live where they do? 

 ▪ How do butterflies get what they need to survive? 

Build on student responses that refer to an organism’s suitability to its environment, and suggest 
that students next explore the Concept 2 Focus Question: How do organisms get what they need 
to survive?

Optional Homework
Students research other kinds of organisms that are extinct. Students share their findings with 
classmates.
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Lessons 9–12
Suitability

Prepare
In this set of lessons, students begin exploring the Concept 2 Focus Question: How do organisms get 
what they need to survive? Observing live organisms provides students with authentic opportunities 
to deepen their understanding of the Essential Question: How do butterflies survive over time 
in a changing environment? In Lesson 9, students observe organisms, identify the organisms’ needs  
for survival, and develop a model of an artificial habitat to meet those needs. Students determine 
that a habitat is a system and that changing one component of the system affects all the others. 
In Lesson 10, students analyze organisms and explain how each organism’s characteristics help the 
organism survive. This understanding builds in Lesson 11 as students describe how an organism’s 
characteristics determine its suitability to a particular environment. In Lesson 12, students use scientific 
knowledge they discern through a fictional story to synthesize what they have learned. Students also 
choose an organism, evaluate its suitability to different environments, and defend their reasoning with 
scientific evidence.

Student Learning

Knowledge Statement
Organisms are suited to survive in particular environments because of their characteristics.

Concept 2: Suitability 
to Environment
Focus Question

How do organisms get what they 
need to survive?

Phenomenon Question

Why do plants and animals live where 
they do?
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Objectives
▪ Lesson 9: Describe how a habitat is a system in which all components depend on one another.

▪ Lesson 10: Identify an organism’s characteristics and explain how these characteristics help the organism survive.

▪ Lesson 11: Describe and analyze an organism’s suitability to a particular environment.

▪ Lesson 12: Evaluate an organism’s ability to survive in a particular environment based on the organism’s characteristics.

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)

3.2B    Collect and record data by observing and measuring using the metric 
system and recognize differences between observed and measured 
data. (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)

3.4 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; 

English Language Proficiency Standards Addressed

3E Share information in cooperative learning interactions.

3G Express opinions, ideas, and feelings ranging from communicating 
single words and short phrases to participating in extended discussions 
on a variety of social and grade-appropriate academic topics.

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. (Introduced)

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)

3.10B   Investigate and compare how animals and plants undergo 
a series of orderly changes in their diverse life cycles such 
as tomato plants, frogs, and lady beetles. (Introduced)

5B   Write using newly acquired basic vocabulary and content-based 
grade-level vocabulary.
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M                                                                                            a                                              t                                     e      r      i  a ls

Lesson 9 Lesson 10 Lesson 11 Lesson 12

Student Science Logbook (Lesson 9 Activity Guide) ●

Science Logbook (Lesson 10 Activity Guides A and B) ●

Science Logbook (Lesson 11 Activity Guides A and B) ●

Science Logbook (Lesson 12 Activity Guides A and B) ●

Teacher Caterpillars and Plants Photograph (Lesson 9 Resource B) ●

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

5 painted lady butterfly larvae (or alternate animal) in artificial habitat ●

Anchor chart ● ●

Radish Plant Preparation: 1 packet of radish seeds, 2 9-ounce cups, 2 cups of soil, water ●

Analyze Characteristics of Caterpillars and Plants: 2 radish plants, 10 painted lady butterfly 
larvae (or alternate animal) in 2 artificial habitats, 4 magnifying glasses (optional)

●

Organism Poster Preparation: 5 pieces of 11″ × 17″ construction paper, 1 copy of each 
photograph in Lesson 10 Resource B, glue

●

Prepared organism posters ● ●

Painted Lady Butterfly Photograph (Lesson 10 Resource C) ●

Anchor model ●

Amos & Boris  by William Steig (2009) ● ●

Mountain Environment Photograph (Lesson 11 Resource) ●

Ocean Photograph (Lesson 12 Resource A) ●

Create Suitability Signs: 3 pieces of 11″ × 17″ construction paper, pen or marker ●

Organism List (Lesson 12 Resource B) ●

Environment Photographs (Lesson 12 Resource C) ●

Driving question board ●
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Lesson 9 Lesson 10 Lesson 11 Lesson 12

Preparation 2–3 Weeks Before: Use Lesson 9 Resource A to select live animals for observation. 
Prepare for and order selected live animals.

● ●

5–7 Days Before: Prepare radish plants for observation (see Lesson 10 Resource A). ●

Prepare organism posters (see Lesson 10 Resource B). ●

Cue mouse video (http://phdsci.link/1204) and whale video (http://phdsci.link/1205). ●
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Lesson 9
Objective: Describe how a habitat is a system in which all components depend on one another.

Launch  5 minutes

Display the caterpillars and plants photograph 
(Lesson 9 Resource B).

Invite students to share what they notice about the 
photograph.

Sample student responses: 

▪ I see caterpillars.

▪ The caterpillars are on a plant. Maybe they are
eating the plant.

Explain that the photograph shows part of a caterpillar’s environment.  Ask students to discuss 
with a partner what they think caterpillars need from their environment to survive. Students should 
record their initial ideas in the first column of the organism needs chart in their Science Logbooks 
(Lesson 9 Activity Guide).

Tell students that in this lesson, they will begin to explore the Phenomenon Question Why do plants 
and animals live where they do?

Agenda
Launch (5 minutes)

Learn (35 minutes)

▪ Identify Needs for Survival
(12 minutes)

▪ Determine Needs of Caterpillars
in an Artificial Habitat
(16 minutes)

▪ Describe Habitats as Systems
(7 minutes)

Land (5 minutes)

English Language Development
The word caterpillar  is used repeatedly 
in this module. Consider showing 
students photographs of various kinds 
of caterpillars in addition to allowing 
them to observe the live specimens in the 
classroom.
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Learn  35 minutes 

Identify Needs for Survival  12 minutes 

Read pages 1–4 from A Butterfly Is Patient  (Aston and Long 2015) aloud to students.  Remind 
students of the caterpillars in the photograph from the Launch.

 ►How do you think the caterpillars in the photograph will change over time?

 ▪ They will shed their skin and get a lot bigger. 

 ▪ They will turn into butterflies. 

Ask students to work with a partner to use evidence from the book to update the first column of the 
organism needs chart in their Science Logbooks (Lesson 9 Activity Guide) to include everything they 
think a caterpillar needs to survive and grow into a butterfly.

Sample student response: 

Caterpillar Plant

 ▪ Water 
 ▪ Food (like plants) 
 ▪ A place to make a chrysalis 
 ▪ Space to grow 

Ask for volunteers to share ideas from their charts, and encourage students to add to their charts 
as other students share.

Draw students’ attention back to the photograph of the caterpillars (Lesson 9 Resource B). Explain 
that this photograph and the first column of the organism needs chart show the components 
of a caterpillar’s habitat, a part of an environment that has everything a particular kind of organism 
needs to grow and survive. Have students circle the column of caterpillar needs on their chart and  
write the words caterpillar habitat  beneath the column.

Teacher Note
The reading in this lesson includes the 
sections “A butterfly is patient” and 
“A butterfly is creative.” If possible, 
project the pages of the book so all 
students can read along and view the 
illustrations.
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English Language Development
The word habitat  is used repeatedly in this module. Introduce this term explicitly. Sharing the 
Spanish cognate hábitat  may be useful.

 ►What do you think would happen if a caterpillar did not have plants in its habitat?

 ▪ I think it would have to find something else to eat. 

 ▪ I don’t think it would survive. 

Confirm that caterpillars depend on plants for food. Then ask students to work with their partner 
to record everything they think plants need to survive in the second column of the organism needs 
chart in their Science Logbooks (Lesson 9 Activity Guide). 

Sample student response: 

Caterpillar Plant 

 ▪ Water 
 ▪ Food (like plants) 
 ▪ A place to make a chrysalis 
 ▪ Space to grow 

 ▪ Water 
 ▪ Sunlight 
 ▪ Soil 
 ▪ Space to grow 

Ask for volunteers to share, and again encourage students to add to their charts as they hear new 
ideas. Explain that this list represents a plant’s habitat. Have students circle the second column  
on their chart and write the words plant habitat  beneath it.

Prompt students to recall their knowledge of environments, such as the environment where the 
butterfly fossil was found.

 ►What is the difference between a habitat and an environment? 

 ▪ Habitats are part of a larger environment. 

 ▪ Many habitats are inside a single environment. 

 ▪ An environment has what many different organisms need. A habitat has everything one kind 
of organism needs. 

Teacher Note
Habitat  and environment  are similar 
words; however, it is important that 
students do not use these words 
interchangeably. As students begin 
to use these words in discussions, 
continue to support them in using the 
correct terminology to describe a habitat 
or an environment.
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 ►How are habitats related to environments?

▪ A habitat is an area with everything an organism needs to survive. An environment has
everything an organism needs to survive too. I think they are similar.

▪ I know that an environment is where organisms live. An environment can include the habitats
of many organisms.

Have students illustrate the relationship between habitats and environments by drawing 
a big circle around the entire two-column organism needs chart in their Science Logbooks 
(Lesson 9 Activity Guide) and writing the word environment  below the circle. Explain that a habitat 
is part of a larger environment and that habitats within an environment are interconnected. 
Emphasize this idea by pointing out that plants have their own habitat, which gives them what 
they need to survive, but they are also part of a caterpillar’s habitat.

Determine Needs of Caterpillars in an Artificial Habitat  16 minutes

Encourage students to think about whether a caterpillar could live in the classroom.

 ►Think about our classroom as an environment. Do you think caterpillars could live in our
classroom environment?

▪ No, there aren’t any plants for them to eat.

▪ Maybe. I have fish in a tank at home. Maybe caterpillars could live in a tank with plants and water.

Confirm that the classroom does not have what caterpillars need to survive. Explain that caterpillars 
would need an artificial, or human-made, habitat to live in the classroom.  Then reveal 
to students that over the next few weeks, they will have the opportunity to observe live caterpillars 
in the classroom.  

Remind students of the reading from A Butterfly Is Patient,  and emphasize that caterpillars eventually 
curl up into a chrysalis and emerge as a butterfly. Explain that for students to study caterpillars and 
watch them turn into butterflies, the caterpillars will need an artificial habitat.

 ►What do you think we need to include in an artificial habitat for our caterpillars?

▪ We need to include plants for them to eat.

▪ They need a place to live. They can’t just crawl around in the classroom.

▪ They need a habitat that has everything they need to survive.

Differentiation
The word artificial  is used repeatedly 
in this lesson. Introduce this term 
explicitly.

Teacher Note
If using an animal other than painted 
lady butterfly larvae (caterpillars), 
modify this lesson as needed. 
Whichever animal is chosen, use 
the habitat and care information 
in Lesson 9 Resource A to ensure  
success.

Extension
As an extension, have students record 
daily observations about the live 
caterpillars by writing descriptions 
or drawing sketches. Students can 
refer to their observations as they learn 
more about the life cycle of butterflies 
in Lesson 17. Students may benefit 
from use of a word bank while 
completing this activity (5B).
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Ask students to design and draw a model of an artificial habitat for caterpillars in their Science 
Logbooks (Lesson 9 Activity Guide). Tell students to label all the model’s components and to write 
an explanation for how the components will interact to help the caterpillars grow and survive.

Sample model: 

Soil

Plants

Water

Caterpillars

Sunlight
Artificial Habitat

We can grow plants in soil and put them in a tank. The plants will need water and sunlight to grow. 
The caterpillars can eat the leaves of the plants to survive. We will leave enough space in the tank for the 
caterpillars to grow and turn into butterflies.

Allow students to participate in a Gallery Walk to view other students’ artificial habitat models. Invite 
students to add any additional components on their own models.

Reveal the live painted lady butterfly larvae (caterpillars) in their artificial habitat. Allow students  
to observe the caterpillars silently, and then use equity sticks to call on a few students to share what 
they notice and wonder.  

 ►What do you notice?

▪ The caterpillars are moving.

▪ The caterpillars are mostly black.

▪ They look like caterpillars I have seen before.

Teacher Note
Using equity sticks to choose students 
ensures that all students have an equal 
opportunity to voice their ideas. For 
more information, see the Instructional 
Routines section of the Implementation 
Guide (3G).

Teacher Note
Consider placing the artificial habitat 
under a document camera and allowing 
students to make observations from 
their seats. Otherwise, have all students 
gather around the artificial habitat 
to make observations. Students will 
have the opportunity to observe the 
caterpillars more closely in the next 
lesson.
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 ►What do you wonder?

▪ Do the caterpillars live in the cup?

▪ Are these caterpillars found in our environment?

▪ What is the stuff at the bottom of the cup?

Explain to students that the caterpillars are in an artificial habitat that includes everything they need 
to survive.

 ►What do you wonder about the caterpillars now?

▪ How can they live in there?

▪ Do they have enough space to grow?

▪ Where are the plants for the caterpillars to eat?

 ►How is the artificial habitat you designed different from this one?

▪ My habitat had water and plants for the caterpillars to eat, but this one doesn’t.

▪ My habitat was bigger.

▪ I don’t think this habitat needs sunlight because there are no plants.

Explain to students that the cup provides enough space for the caterpillars to form a chrysalis and  
that the caterpillars get food and water by consuming the white mixture at the bottom of the cup.

Describe Habitats as Systems  7 minutes

Refer students back to the photograph of the caterpillars in their natural habitat 
(Lesson 9 Resource B).

 ►How does the natural habitat in the photograph compare with the artificial habitat?

▪ Both habitats have food. One has plants and the other has a mixture that the
caterpillars can eat.

▪ The only thing that is the same is the caterpillars.

▪ They both have what the caterpillars need.

▪ One is in a classroom, and the other is in nature. The habitat in nature can’t be controlled like
the one in our classroom.

Spotlight on Knowledge 
and Skills
Guide students to understand that the 
artificial (designed) habitat is controlled 
by humans, whereas the natural habitat 
is not controlled.
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Confirm with students that there are limitations to using an artificial habitat to study caterpillars 
because the artificial habitat is a controlled environment and does not include all the same 
components as a natural habitat.

Explain that although the components differ, both the natural habitat and the artificial habitat are 
examples of a system, or a group of components that interact and depend on one another.

English Language Development
To provide additional support for English learners, consider sharing the Spanish cognate for system  
(sistema). 

 ►What component could we change in our caterpillars’ artificial habitat? What do you think would
happen if we made that change?

▪ We could take the food out. I think the caterpillars would die.

▪ We could add more water. The caterpillars might drown.

▪ We could put other insects in the cup. I’m not sure what would happen.

Confirm that because a habitat is a system, if one part, or component, of the habitat changes, the 
other components of the habitat are affected.

Direct students to the habitats as systems chart in their Science Logbooks (Lesson 9 Activity Guide). 
Have students brainstorm a change that could occur in a caterpillar’s natural habitat.  Then 
ask students to work with a partner to explain the effect each change would have on the natural 
habitat system. As needed, help students understand that the change in the habitat is the cause 
of the effect described in the second column.

Differentiation
If students have difficulty generating 
ideas about changes to the habitat, 
consider asking students what specific 
components could be removed, changed, 
or added (3G).
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Sample student response : 

Change in Habitat Effect on System

A drought could kill the plants that 
caterpillars eat. 

The caterpillars would die because they 
wouldn’t have food. 

A flood could cause a lot of water to enter 
the habitat all at once. 

The caterpillars might drown. 

Another organism could eat some of the 
caterpillars’ food. 

Some of the caterpillars might die because 
they would have less food. 

Use a Whip Around routine to allow student pairs to present their ideas to the class. 

Check for Understanding
As students work, look for them to identify a cause (change in habitat) and describe the effect of the 
change on the system.

Evidence

Look for evidence that all students
 ▪ identify a possible change in the habitat and
 ▪ describe the effect of that change on the habitat system.

Next Steps

If students are unable to identify cause and effect relationships, work with them in small groups and 
use sentence frames such as the following.
 ▪ One way to change the habitat is to take away _____.
 ▪ This would affect the caterpillars because _____.
 ▪ This reminds me of _____.

Land  5 minutes 

Ask students to summarize the relationship between a habitat and an environment, and add new 
ideas to the anchor chart.

Content Area Connection: English
If students struggle to identify cause 
and effect relationships, consider using 
a sentence frame that includes the word 
because  (e.g., _____ because _____.). 
Help students understand that the cause 
of a change is what follows the word 
because  (e.g., The caterpillars would die 
because they wouldn’t have food.).

Teacher Note
A Whip Around is a collaborative 
conversation routine that allows each 
student an opportunity to respond. 
Students share their responses one after 
another until they have all participated. 
Students with a response similar 
to another student’s may use a hand 
signal to show their agreement. Consider 
allowing students to share their response 
with a partner before sharing with  
the class (3E).
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Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.

Ask students to think back to the live caterpillars in the artificial habitat in the classroom.

 ►What do you still wonder about the caterpillars in the artificial habitat?

 ▪ When will they turn into butterflies? 

 ▪ How do they eat the mixture in the cup? 

 ▪ Could they survive in the environment outside our school? 

Reveal that in the next lesson, students will learn more about caterpillars as they explore the 
Phenomenon Question Why do plants and animals live where they do?

Optional Homework
Encourage students to make a list of habitats in their community and to share their lists with 
classmates.
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Lesson 10
Objective: Identify an organism’s characteristics and explain how these characteristics help the 
organism survive.

Launch  5 minutes 

Ask students to consider what they know about organisms.

 ►Do you think humans are organisms? Why or why not?

 ▪ I think we are. We are living things. 

 ▪ I’m not sure if we are animals, but we are alive. We must be organisms. 

 ►What is in our environment?

 ▪ We have our families at home. 

 ▪ We have food and water. 

 ▪ There are plants and other animals. 

 ►What do we need to grow and survive?

 ▪ We need food and water. 

 ▪ We need space to live. 

 ▪ We need air. 

 ►What parts do you have to help you meet your needs so you can grow and survive? 

 ▪ I put food and water in my mouth. 

 ▪ I breathe through my nose and mouth. 

Agenda
Launch (5 minutes)

Learn (33 minutes)

 ▪ Analyze Characteristics 
of Caterpillars and Plants 
(10 minutes)

 ▪ Analyze Characteristics of Other 
Organisms (15 minutes)

 ▪ Apply Understanding 
to Butterflies (8 minutes)

Land (7 minutes)
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 ▪ My legs help me move around. 

 ▪ I use my arms and hands to put food in my mouth. 

Tell students that scientists call the observable parts of an organism its characteristics.  Encourage 
students to point out characteristics on their own bodies, such as their eyes, ears, mouth, or hair. 
Explain to students that an organism’s characteristics serve specific functions that help the organism 
survive in its environment.

English Language Development
The terms characteristic  and function  are used repeatedly in this module. Introduce these terms 
explicitly. Sharing the Spanish cognates for characteristics  (característica ) and function  (función ) 
may be useful.

Tell students that throughout this lesson, they will explore the characteristics of organisms.

Learn  33 minutes 

Analyze Characteristics of Caterpillars and Plants  10 minutes 

Place two radish plants and two artificial habitats with caterpillars in different areas of the classroom. 
Divide the class into four groups. Review class expectations for working in groups, and explain that 
each group will have an opportunity to observe the characteristics of both kinds of organisms.

Safety Note
Before allowing students to make any observations, tell them that they should not touch the plants, 
the caterpillars, or the caterpillars’ habitat. Explain that touching the caterpillars or moving their 
habitat could hurt the caterpillars or cause them to die. If students do touch either the plants or the 
caterpillars, they must wash their hands immediately.

Teacher Note
Throughout this module, students 
may describe physical or behavioral 
characteristics of organisms. It is not 
necessary for students at this level 
to differentiate between the two.
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Direct two groups to observe the radish plants and two groups to observe the caterpillars.  Remind 
students to focus on the organisms’ characteristics, and invite students to record what they notice and 
wonder in their Science Logbooks (Lesson 10 Activity Guide A). After about 3 minutes, ask groups  
to switch places so all students have an opportunity to record observations and questions about both 
kinds of organisms.

After students have recorded observations and questions, bring them back as a class. Ask students 
to Think–Pair–Share about what they noticed and wondered about the radish plants’ characteristics.

 ►What did you notice about the radish plants?

 ▪ They have leaves. 

 ▪ The leaves are different sizes. 

 ▪ The leaves are attached to a stem. 

 ►What did you wonder about the radish plants?

 ▪ How do they get food? 

 ▪ How does water from the soil get to the leaves? 

Work with students to underline any characteristics of the radish plants (e.g., leaves, stems) that they 
recorded in the notice columns of their Science Logbooks (Lesson 10 Activity Guide A). Then take one 
of the radish plants out of the soil in which it is planted so students can observe its root structure. 
Encourage students to add what they notice and wonder about the plant’s roots to their chart.

Safety Note
Do not allow students to touch the soil when showing them the plant’s root structure. After students 
have made observations, dispose of the soil and plant appropriately and wash hands immediately.

Ask students to Think–Pair–Share about what they noticed and wondered about the caterpillars’ 
characteristics.

 ►What did you notice about the caterpillars?

 ▪ They have a lot of legs. 

 ▪ Their bodies are mostly black. 

Teacher Note
Consider providing magnifying glasses 
to each group so they can observe the 
organisms more closely.
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 ▪ They have hair all over their bodies. 

 ▪ They have two eyes. 

 ►What did you wonder about the caterpillars?

 ▪ Why do they have so many legs? 

 ▪ Does the hair help keep them warm? 

 ▪ Do butterflies have hair too? 

As students share, invite them to record characteristics of the caterpillars in the caterpillar 
characteristics chart in their Science Logbooks (Lesson 10 Activity Guide B).

Sample student response: 

Caterpillar Characteristics

 ▪ Many legs 
 ▪ Mostly black body 
 ▪ Hair on body 
 ▪ Two eyes 

Discuss students’ ideas about the caterpillars’ characteristics, and work with the class to eliminate  
ideas that are not characteristics.  Throughout this discussion, encourage students to update their 
lists based on new ideas. Then ask students to consider the differences between caterpillars and plants.

 ►Why do you think caterpillars have different characteristics than radish plants?

 ▪ Caterpillars need to move around to find food, so they need legs. Plants stay in the same place, 
so they don’t need legs. 

 ▪ Caterpillars have eyes so they can see food in their environment. Radish plants don’t need eyes. 

Highlight student responses that connect a characteristic with the needs of an organism. Choose 
a characteristic, such as the caterpillars’ many legs, and ask students to think more deeply about this 
characteristic.

 ►Why do you think it is important for caterpillars to have many legs?

 ▪ Maybe having so many legs helps caterpillars climb. 

 ▪ Caterpillars use their legs to move around and get food. 

Teacher Note
When discussing characteristics, 
be aware of the difference between 
characteristics and traits. Although all 
organisms of a particular kind typically 
have certain characteristics in common 
(e.g., number of eyes, number of legs), 
traits refer to the variation that exists 
between characteristics of individual 
organisms (e.g., eye color, height). 
As students describe characteristics, 
help them focus on characteristics the 
organisms of a particular kind have 
in common (e.g., leaves, stems, wings, 
legs) instead of variation in these 
characteristics (e.g., color, size).
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 ►What would happen if a caterpillar lost the ability to use its legs?

 ▪ It wouldn’t be able to move. 

 ▪ I think it would die because it wouldn’t be able to get food. 

Have students return to the caterpillar characteristics chart in their Science Logbooks 
(Lesson 10 Activity Guide B), and ask them to respond to the following question.   
Encourage students to think about a characteristic other than the one the class discussed.

 ►How does one of the caterpillar’s characteristics help it survive? 

 ▪ A caterpillar uses its mouth to eat and drink. 

 ▪ A caterpillar’s eyes help it survive because they let the caterpillar see food in its environment. 

Analyze Characteristics of Other Organisms  15 minutes 

Tell students they will now use what they have learned about the characteristics of radish plants and 
caterpillars to consider the characteristics of other kinds of organisms.

 ►Do you think all the characteristics of an organism are necessary for the organism to survive?  
Why or why not?

 ▪ I don’t think so. My dad shaves his head, so I don’t think he needs hair to survive. 

 ▪ I don’t think all characteristics are necessary for survival. My cat lost her tail, and she is still  
able to survive. 

 ►How could we find out how a characteristic is related to an organism’s survival?

 ▪ We could think about how the organism uses the characteristic. 

 ▪ We could think about whether the organism could survive without the characteristic. 

Confirm with students that considering the function of a characteristic may help them determine how 
the characteristic is related to the organism’s survival.

Place the prepared organism posters (Lesson 10 Resource B) in different locations around the classroom 
to prepare for a Chalk Talk routine. Distribute a marker or other writing utensil to each student. Then 
review expectations for participating in the routine. Divide students into five groups and direct each 
group to a different poster. Explain that this is the group’s home poster that they will return to at the 
end of the routine. 

Differentiation
For English learners and striving writers, 
consider providing a sentence frame such 
as this (5B): A caterpillar’s _____ help(s) 
it survive because ______.

Differentiation
Consider assigning the columbine flower 
poster to a group of students performing 
above grade level as it can be more 
difficult to identify the characteristics 
of plants and explain how they help 
a plant survive.
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Students should closely observe the photograph of the organism on their poster and silently  
record one characteristic of that organism on the poster. They should also record how they think  
that characteristic helps the organism survive. Tell students that if they cannot think of a new 
characteristic, they can instead draw a connecting line from a characteristic another student identified 
and record whether they agree or disagree with that student’s reasoning. Allow each group a few 
minutes at each poster before signaling for them to move to the next poster.

After all groups have visited all five posters, instruct them to return to their home poster to review and 
discuss as a group the recorded characteristics from the Chalk Talk. After a few minutes, allow each 
group to present its organism poster to the rest of the class. Ask group members to describe each 
characteristic and how they think it helps the organism survive. Encourage other students to agree 
or disagree, and guide the discussion by confirming correct reasoning and clarifying misconceptions. 

Apply Understanding to Butterflies  8 minutes 

Bring students back as a class and ask them to reflect on the Chalk Talk routine.

 ►What do you notice about the characteristics of different kinds of organisms?

 ▪ Different kinds of organisms can have very different characteristics. 

 ▪ I notice that the columbine flowers have leaves and a stem just like the radish plants we looked 
at. Maybe these characteristics help them survive in the same way. 

 ▪ Some characteristics look different but seem to function the same way. For example, butterflies 
and birds both have wings, but butterflies don’t have feathers on their wings. 

Remind students of the butterfly fossil they studied earlier 
in the module.

 ►How do you think we could find out more about the 
characteristics of an adult butterfly like the one that formed 
the fossil?

 ▪ We could observe a butterfly and record our observations. 

 ▪ Maybe we could read more from A Butterfly Is Patient. 

Display the photograph of a painted lady butterfly (Lesson 10  
Resource C).

Teacher Note
Store the organism posters from this 
lesson in a safe location because 
students will observe them again 
in Lesson 11.
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Ask students to work independently to record all the characteristics they notice about the butterfly 
in the butterfly characteristics chart of their Science Logbooks (Lesson 10 Activity Guide B). Tell students 
to also write an explanation of how they think these characteristics help the butterfly survive.

Sample student response: 

Butterfly Characteristics

 ▪ Wings 
 ▪ Legs 
 ▪ Eyes 
 ▪ Lines sticking out of head 

 ▪ The butterfly’s wings and legs help it move around its environment to find food and get away 
from predators. The butterfly’s eyes help it see so it can find food. I’m not sure what the lines 
on the butterfly’s head do. 

Read pages 13 and 14 of A Butterfly Is Patient , “A butterfly is thirsty.”  As needed, point out 
characteristics that students may not yet have identified (e.g., antennae, proboscis) on the illustrations 
in the book. Encourage students to update their butterfly characteristics charts and explanations 
based on new evidence from the book.

Sample student response: 

Butterfly Characteristics

 ▪ Wings 
 ▪ Legs 
 ▪ Eyes 
 ▪ Antennae 
 ▪ Feet 
 ▪ Proboscis 

Teacher Note
Consider projecting the book with 
a document camera if available.
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 ▪ The butterfly’s wings and legs help it move around its environment to find food and get away 
from predators. The butterfly’s eyes help it see so it can find food. The butterfly’s antennae let 
it smell the air. A butterfly can taste with its feet, and it is able to sip nectar with its proboscis. 

Check for Understanding
As students work, look for them to make accurate connections between a butterfly’s characteristics 
and how these characteristics help the butterfly survive.

Evidence

Look for evidence that all students
 ▪ identify characteristics of the butterfly in the photograph (e.g., wings, legs, eyes);
 ▪ explain how each characteristic helps the butterfly survive (e.g., wings help butterflies fly, legs help 

butterflies move); and
 ▪ adjust their responses based on evidence from the text (e.g., antennae are used to smell the air, 

proboscises are used to sip nectar from flowers).

Next Steps

If students have difficulty identifying characteristics, work with them in small groups to reread pages 13 
and 14 from A Butterfly Is Patient . Ask students to identify the characteristics of the butterflies in the 
illustrations, and prompt them with questions such as these: Why do you think the butterfly has that 
characteristic? How does that characteristic help the butterfly survive?

Land  7 minutes 

Invite students to share the butterfly characteristics charts in their Science Logbooks 
(Lesson 10 Activity Guide B) with a partner, and allow students time to update or revise their charts 
as needed.

Display the anchor model.

 ►How can we update our anchor model to show our new knowledge about how characteristics help 
butterflies survive?
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 ▪ We should label the butterfly’s characteristics. 

 ▪ We should draw a butterfly with a proboscis. 

 ▪ We should add that butterflies have characteristics that help them get what they need 
to survive. 

As students express key ideas, update the anchor model.

Sample anchor model: 

Water

Grass

Butterflies

Flowering plants

Tree

Butterfly Survival

Proboscis

Wings

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies 
get what they need to survive from their environment. Butterflies have characteristics that help them get what 
they need, such as a proboscis to get nectar and wings to fly. Butterflies have lived on Earth for millions of years, 
so we think they can survive in changing environments, but we’re not sure how.

 ►Why do you think different kinds of organisms have different characteristics?

 ▪ I think different organisms have different characteristics because they have different needs. 

 ▪ Maybe an organism’s characteristics have something to do with where the organism lives. 

Explain that in the next lesson, students will further explore characteristics as they describe how 
an organism’s characteristics help the organism survive in a particular environment.
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Lesson 11
Objective: Describe and analyze an organism’s suitability to a particular environment.

Launch  8 minutes 

Divide the class into two groups. Explain that students in each group will watch a video of an animal. 
Tell students to consider the characteristics of the animal as they watch the video. Then show the 
mouse video (http://phdsci.link/1204) to one group and the whale video (http://phdsci.link/1205)  
to the other group.

After groups watch the videos, ask students to record in their Science Logbooks (Lesson 11  
Activity Guide A) a list of the characteristics of the animal they watched and how they think each 
characteristic helps the animal survive.

Sample student response: 

Characteristic
How does this characteristic help  

the animal survive?

Paws with fingers and toes The mouse’s paws help the mouse hold onto 
branches and climb away from predators. 

Large, round ears The mouse’s ears help it hear so it knows 
if a predator is nearby. 

Tail I’m not sure. 

Whiskers I’m not sure. 

Agenda
Launch (8 minutes)

Learn (32 minutes)

 ▪ Set Purpose for Reading 
(6 minutes)

 ▪ Read and Analyze Amos & Boris  
(12 minutes)

 ▪ Apply Understanding 
of Suitability (14 minutes)

Land (5 minutes)



Copyright © Great Minds PBC116

Survival and Change ▸ Lesson 11 PhD SCIENCE® TEKS EDITION

Ask students to form two large concentric circles to participate in an Inside–Outside Circles routine. 
Students who analyzed the mouse should sit in the inside circle (facing outward), and students who 
analyzed the whale should sit in the outside circle (facing inward).

Have students discuss the characteristics of the animal they analyzed with the student facing them. 
Use the following questions to guide the discussion.

 ►What characteristics does your animal have?

 ►How do your animal’s characteristics help it survive?

 ►What similarities and differences do you notice between your animal and your partner’s animal?

After a few minutes, signal the inside circle to rotate to allow students to discuss their animal’s 
characteristics with a new partner.  Repeat for a few more cycles. Then have students return to their 
seats. Allow students time to add new ideas to their Science Logbooks (Lesson 11 Activity Guide A).

Tell students that in this lesson, they will further explore mice and whales through a fictional 
text as they continue to investigate the Phenomenon Question Why do plants and animals live 
where they do?

Learn  30 minutes 

Set Purpose for Reading  6 minutes 

Replay the mouse and whale videos from the Launch again to allow all students to watch both videos. 
Then ask students to Think–Pair–Share in response to the following questions.

 ►What characteristics do you think help a whale survive in an ocean environment?

 ▪ Whales have fins and tails to help them swim. 

 ▪ A whale wouldn’t be able to move around on land because it doesn’t have legs. 

 ▪ Whales are big, so the ocean gives them space to live. 

Teacher Note
For accountability purposes, consider 
asking students to repeat what their 
partner said before rotating (3E).
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 ►What characteristics do you think help a mouse survive in a forest environment?

 ▪ Mice have paws that help them climb. The forest has a lot of trees for them to climb. 

 ▪ Mice are small and can hide from predators in the plants of a forest. 

 ►What would happen if a whale and a mouse switched environments?

 ▪ A whale couldn’t live in a forest, and a mouse couldn’t live in the ocean. 

 ▪ They would die. They don’t have the characteristics they need to survive in each other’s 
environment. 

Allow a few students to share their responses, and highlight responses that draw connections between 
an organism’s characteristics and its environment.

Display the book Amos & Boris  by William Steig (2009), and allow students to silently examine the 
cover for a few minutes. 

 ►What do you notice about this book?

 ▪ I notice a whale and a mouse. The mouse is on the whale’s back. 

 ▪ I notice the whale is swimming. 

 ▪ This is a drawing. The whale and mouse aren’t real like the ones in the videos we watched. 

 ▪ It looks like the whale is smiling. 

 ►What do you wonder about this book?

 ▪ Why is the mouse on the whale’s back? 

 ▪ How did a mouse get to the ocean? 

 ▪ Are Amos and Boris the names of the whale and the mouse? 

Tell students that this is a fictional text but some parts of the story are realistic. Students will apply 
their understanding of animal characteristics and environments to the ideas in the story.

Help students set a scientific purpose for the reading by asking them to chorally read the Phenomenon 
Question Why do plants and animals live where they do? Encourage students to think about this 
question as they listen to the story.
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Read and Analyze Amos & Boris   12 minutes 

Read pages 1–3 of Amos & Boris  aloud to students. 

Teacher Note
While reading Amos & Boris  to the class, support students with unfamiliar vocabulary without losing  
the flow of the text. Consider defining critical words (e.g., spout , mammal ) before beginning the 
reading and using expressions and gestures to give a sense of other words (e.g., luminous , vast ).

Show the class the illustrations in the book, and tell them to think about the drawings as they answer 
the following questions.

 ►What ideas from the text are fictional? 

 ▪ Amos is doing things that a real mouse can’t do. For example, Amos makes a boat. Mice can’t 
make boats. 

 ▪ A mouse can’t use a hammer. That is fictional. 

 ▪ A mouse would not be able to play cards. 

 ►Which of Amos’s characteristics are like those of a real mouse?

 ▪ Amos has whiskers like the mouse we saw in the video. 

 ▪ Amos has a tail just like real mice do. 

 ▪ Amos has fingers to hold onto the hammer and the rope. Real mice have fingers too. 

Read pages 4–5. Then direct students’ attention back to the first sentence on page 5 and reread this 
line: “The Rodent , for that was the boat’s name, proved to be very well made and very well suited 
to the sea.” Ask students to consider this sentence as they Think–Pair–Share in response to the  
following questions.

Teacher Note
Amos & Boris  does not contain page 
numbers. Consider writing small page 
numbers in the text or using sticky tabs 
to mark pages to easily locate where 
readings should begin throughout the 
module. The reading in this lesson starts 
on page 1, which begins “Amos, a mouse, 
lived by the ocean.”

Content Area Connection: English
For each text-dependent question 
in this lesson, encourage students to use 
specific details in the text to support 
their ideas.
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 ►The book says that the boat was well suited to the sea. What do you think well suited  means 
in this sentence?

 ▪ I think it means the boat works well in the sea. 

 ▪ I think it means the boat can be in the sea. It belongs there. 

 ►Do you think mice are well suited to the sea? Why or why not?

 ▪ Mice are not well suited to the sea. They have little arms and legs, so they can’t swim very far. 

 ▪ I don’t think mice are well suited to the sea because they can’t breathe underwater. 

Introduce students to the idea of suitability. Explain that an organism is suited to an environment 
if its characteristics allow it to survive there and that an environment is suitable for an organism if the 
environment meets all of the organism’s needs. Direct students to the Frayer model graphic organizer 
in their Science Logbooks (Lesson 11 Activity Guide B), and tell students to record a definition for  
suitable . Then have students work in pairs or small groups to complete the other sections of the 
Frayer model. Encourage students to draw a sketch in the characteristics box that exemplifies 
how an organism’s characteristics and needs determine whether an environment is suitable for 
that organism.

English Language Development
The term suitable  is used repeatedly in this module. Introduce this term explicitly.
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Sample student response: 

Definition Characteristics

Examples Nonexamples

meets the
needs of an organism

Suitable

An ocean environment is suitable
for a whale because whales can
swim and need a lot of space.
A mouse is suited to living in
a forest environment because mice
have paws that help them climb.

A mouse can’t breathe underwater,
which means it is not suited to
living in an ocean environment.
An ocean environment is not
suitable for a butterfly because
butterflies aren’t able to swim.

• 

• 

• 

• 

Suitable

Discuss the Frayer model as a class. Explain that students will now apply the idea of suitability 
to a different environment.
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Apply Understanding of Suitability  14 minutes 

Display the mountain environment photograph 
(Lesson 11 Resource). Hang the five organism posters 
from the previous lesson around the room.

Use the Socratic Seminar routine, or a similar 
collaborative conversation routine, to discuss the 
following prompt. To prepare for the Socratic  
Seminar, have students sit in one large circle facing 
one another. 

 ►Examine the photograph of the mountain 
environment. Which part of this environment 
is most suitable as a habitat for each organism  
on our posters? Why? 

Sample student responses: 

 ▪ The rainbow trout is best suited to living in the lake. It has gills that allow it to breathe 
underwater. It also has fins and a tail to help it swim. 

 ▪ The mountains would be suitable for the alpine ibex. I think its strong legs would help it climb 
up and down the rocks to find food. 

 ▪ The cape griffon is suited to living in the trees. Its wings would help it fly up to the high 
branches. Its claws would also help it grab onto the branches and build a nest there. 

 ▪ I think the rattlesnake would be best suited to live in the tall grass near the lake. That area 
seems flat, so the rattlesnake could easily move around, even without legs. Maybe its scales 
would also help it blend in with the grass and hide from predators. 

 ▪ The land around the lake would be suitable for the columbine flowers. I know plants need light, 
so they need to live in an open area where they can get plenty of sunlight. 

After this discussion, ask students to return to their seats.

Teacher Note
As needed, review expectations for 
participating effectively in a Socratic 
Seminar. Remind students that only 
one student should speak at a time 
and that students should address 
other students and not the teacher. 
Explain that students should listen 
carefully and build on the ideas of their 
classmates. They may choose to agree 
with an idea, disagree with an idea, 
make a connection, extend an idea, 
pose a question, or ask for clarification. 
Remind students to ground their 
discussion in scientific evidence whenever 
possible (3G).

Differentiation
For additional support, consider providing 
students time to think about, record, 
and discuss their response with a partner 
before participating in the Socratic 
Seminar (3E).
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Land  5 minutes 

Encourage students to think about what they learned about organism characteristics as they 
listened to several pages from Amos & Boris  and participated in the Socratic Seminar. Then ask 
students to respond to the following question in their Science Logbooks (Lesson 11 Activity Guide B) 
as a Quick Write.

 ►Why do plants and animals live where they do? Use an example in your explanation.

 ▪ Plants and animals live in environments that are suitable for them. For example, whales live 
in the ocean because they have fins and tails that help them swim. 

 ▪ Organisms live in environments where their characteristics allow them to survive. Mice have 
paws that make them good at climbing. This allows them to survive in a forest environment 
because they can climb trees to find food and get away from predators. 

 ▪ Plants and animals live in habitats that have everything they need to grow and survive. 
A caterpillar’s habitat has plants because caterpillars need to eat plants to survive. 

Check for Understanding
As students write their responses, look for evidence that students use an example to explain why 
plants and animals live where they do.

Evidence

Look for evidence that all students
 ▪ connect an organism’s characteristics or needs to its environment and
 ▪ include an example that demonstrates suitability (e.g., a mouse lives in a forest because its paws 

help it climb, a cape griffon has wings that allow it fly into trees).

Next Steps

If students struggle to identify why organisms live where they do, work with them in small groups 
to summarize key ideas from the Socratic Seminar and highlight why each part of the mountain 
environment is suitable for a particular organism.
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Ask a few students to share their responses. Then read pages 6–7 of Amos & Boris  aloud to students.

 ►What do you think will happen to Amos?

 ▪ I think he’s going to die. Mice aren’t suited to living in the ocean. 

 ▪ Maybe the whale will save him. 

 ▪ Maybe he can swim to shore. 

Tell students that in the next lesson, they will learn what happens to Amos. They will also explore what 
happens to organisms when an environment is not suitable for them.

Optional Homework
Students use a dictionary or online resource to record the definition of suitable  and then write 
three sentences using the word correctly. Encourage students to use the word out of the context 
of organisms and their environments in at least one of their sentences.



Copyright © Great Minds PBC124

Survival and Change ▸ Lesson 12 PhD SCIENCE® TEKS EDITION

Lesson 12
Objective: Evaluate an organism’s ability to survive in a particular environment based on the 
organism’s characteristics.

Launch  8 minutes 

Display the ocean photograph (Lesson 12 Resource A), 
and ask students to work with a partner to respond  
to the following prompt in their Science Logbooks 
(Lesson 12 Activity Guide A). 

 ► Imagine you are a scientist investigating 
an organism that lives deep in the ocean. 
You have never investigated organisms in the 
ocean. An ocean exploration guide has agreed 
to help you. What questions do you have for the 
guide before your first trip? Work with a partner 
to brainstorm a list of questions.

 ▪ How will we breathe underwater? 

 ▪ How will we stay warm in the water? 

 ▪ What supplies should we bring? 

After students record their questions, ask them to identify the focus of most of their questions.

Agenda
Launch (8 minutes)

Learn (32 minutes)

 ▪ Create Suitability Signs 
(15 minutes)

 ▪ Evaluate Organisms’ Ability 
to Survive (17 minutes)

Land (5 minutes)

Differentiation
If students have difficulty generating 
ideas for their questions, consider using 
follow-up questions such as the ones 
below.
 ▪ What are some characteristics 

of humans?
 ▪ Is the ocean suitable for humans  

based on their characteristics?
 ▪ What might happen to humans if they 

are not suited to an environment?
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Sample student responses: 

 ▪ We want to know how we will breathe underwater. 

 ▪ We want to know how we can stay underwater for a long time. 

Highlight student responses related to preparing for an environment that is not suitable for humans.

 ►Why is the ocean not suitable for humans?

 ▪ Humans can’t breathe underwater. 

 ▪ It’s too cold underwater. 

 ▪ Humans don’t have fins to swim. 

Reveal that in this lesson, students will consider what happens to an organism when an environment 
is not suitable for it.

Learn  32 minutes 

Create Suitability Signs  15 minutes 

Ask a student to summarize the part of Amos & Boris  read in the previous lesson. Remind students that 
the purpose of today’s reading is to determine what happens when an environment is not suitable for 
an organism.

Read pages 8–10 of Amos & Boris . Ask students to Think–Pair–Share in response to the 
following question.

 ►Why are mice not suited to the ocean? Use ideas from the story to support your answer. 

 ▪ Mice can’t swim very far. 

 ▪ Mice don’t have any way to protect themselves in the ocean. 

 ▪ Mice can’t breathe underwater. 

Differentiation
If students need additional support, 
consider reading pages 9 and 10 again 
after asking the question. Doing 
so allows students an opportunity to set 
a comprehension purpose to help focus 
their attention as they listen.
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Ask a student to create the first suitability sign by writing the words Not Suitable: Organism Dies  
on a piece of construction paper.

Read pages 10–17, and ask students to Think–Pair–Share in response to the following question.

 ►How do we know whales are suited to the ocean? Use ideas from the story to support  
your answer.

 ▪ Whales are suited to the ocean because they have fins to help them swim. 

 ▪ Whales can hold their breath underwater for a long time. 

Ask a different student to create the second suitability sign by writing the words Suitable: Organism 
Survives Well  on another piece of construction paper.

Read pages 18–22. Explain to students that like a habitat, an environment is a system with many 
interacting components and a change in one component can cause other components to change. Ask 
students to Think–Pair–Share in response to the following question.

 ►What happened to cause a change in Boris’s environment? How did this affect Boris? 

 ▪ Hurricane Yetta caused a tidal wave. Boris got stranded on the shore out of the water. 

 ▪ There was a hurricane with wind and waves. The waves pushed Boris out of the water. 

Read through the end of the book.

 ►Why might Amos and Boris never meet again?

 ▪ Amos is suited to living on land, and Boris is suited to living in the ocean. 

 ▪ Amos would die in the ocean, and Boris would die on land. 

 ▪ They can’t survive in one another’s environments. 

Evaluate Organisms’ Ability to Survive  17 minutes 

Display the organism list (Lesson 12 Resource B).  Ask students to choose an organism from the list  
and draw a quick sketch of that organism in their Science Logbooks (Lesson 12 Activity Guide B). 

Differentiation
Encourage English learners and other 
students in need of support to refer 
to the habitats as systems chart in their 
Science Logbooks (Lesson 9 Activity 
Guide). Also consider using scaffolding 
questions such as the following (3E):
 ▪ How is an environment a system?
 ▪ What changed in the environment?
 ▪ How did this change affect Boris?

Teacher Note
Providing students with a list of diverse 
organisms helps ensure that a wide 
variety of organisms are represented 
during the activity.

An alternative approach is to ask  
students to sketch their favorite 
organism. If using this approach, prompt 
students to choose diverse organisms 
to ensure a variety of responses.
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Encourage students to label their organism’s 
characteristics and to begin thinking about how these 
characteristics help the organism survive. 

Hang the two suitability signs students created earlier 
in the lesson in opposite corners of the classroom. Tell 
students that they will participate in a modified version 
of the Question Corners routine.  Explain that when 
an environment is displayed, students should evaluate 
their organism’s ability to survive in that environment 
and stand under the appropriate sign.

Launch the routine by displaying the photograph of the first environment—the mountain  
environment (Lesson 12 Resource C). Allow students a few moments to move to their chosen corner 
with their sketch. Encourage students to find a partner in their corner and explain why they think the 
environment is or is not suitable for their organism. Invite one student from each corner to share with 
the class.

 ►How did you evaluate your organism’s ability to survive in this environment?

 ▪ I think a cougar would survive well in this environment since its characteristics make it suited 
to the mountains. It can use its strong legs to climb up and down the mountains. Its claws  
might also help it grip the ground easier. 

 ▪ A shark would die in this environment because a shark’s characteristics make it suited  
to the ocean not the mountains. It wouldn’t be able to get what it needs to survive in this 
environment. 

 ▪ I’m not sure if my giraffe would survive well or die. I think it would be able to live on land, but  
I’m not sure if its legs are strong enough to carry it up and down the rocks. It might fall a lot. 

Highlight any students’ responses that indicate uncertainty about whether their organism would 
survive well or die. Confirm that some kinds of organisms fall in the middle of these two categories, 
because although they might not die immediately in the environment, they would not survive well.

Differentiation
For additional support, consider showing 
students a photograph or illustration 
of their organism to help them draw 
their sketches.

Teacher Note
The Question Corners collaborative 
conversation routine provides a way 
for students to express and support 
claims about a topic. During this routine, 
a debatable statement or question 
is presented. Students move to the 
corner where a response that best 
represents their opinion is posted. 
Students then discuss the reasons why 
they chose that corner.

This activity uses a modified version 
of the Question Corners routine. 
Students move to the corner that best 
represents their ideas about whether 
an environment is suitable for their 
organism based on their organism’s 
characteristics (3E).
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 ►What other category could we make to represent organisms that fall in the middle?

 ▪ We could make a category that includes organisms that have some of the characteristics they 
need to survive. 

 ▪ Maybe we could make a less suitable category to describe organisms that don’t die but don’t 
survive well. 

Ask a student to make a third suitability sign by writing the words Less Suitable: Organism Survives 
Less Well  on a piece of construction paper. Hang this sign in a third corner of the room.

Display the photograph of the second environment, and include the new corner as an option. Continue 
the routine until students have observed four 
of the five environments. Invite students to share 
their reasoning after each round.

Ask students to return to their seats before 
displaying the fifth and final photograph that 
shows an ocean environment.

Ask students to evaluate their organism’s 
suitability to this environment and record 
a response in their Science Logbooks 
(Lesson 12 Activity Guide B) with a Quick Write.

 ►Evaluate your organism’s ability to survive in the displayed environment. Explain your reasoning.

 ▪ A squirrel would die in this environment because its characteristics do not make it suited 
to living in the ocean. Squirrels can’t breathe underwater, and they have small arms and legs 
so they can’t swim very well. They wouldn’t be able to find food or get away from predators 
like sharks. 

 ▪ I think my organism would survive in this environment but not very well. I know crocodiles live 
in rivers, but I don’t think they can get what they need in salt water. 

 ▪ My dolphin would survive well in this environment because it is suited to the ocean. Dolphins 
have fins and a tail to swim, and they can hold their breath for a really long time. 
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Check for Understanding
As students record their answers, look for evidence that they make a connection between their 
organism’s characteristics and the displayed environment to determine suitability.

Evidence

Look for evidence that all students
 ▪ accurately evaluate their organism’s ability to survive in an ocean environment and
 ▪ refer to specific characteristics of their organism to explain their reasoning.

Next Steps

If students need additional support, consider providing sentence frames such as the following.
 ▪ My organism will _____ (survive well/survive less well/die) in this environment.
 ▪ One characteristic that makes my organism _____ (suited/not suited) to this environment is _____ 

because _____ .
 ▪ Another characteristic that makes my organism _____ (suited/not suited) to this environment 

is _____ because _____.

Land  5 minutes 

 ►What do you notice about the suitability of different environments for different organisms?

 ▪ Some organisms are better suited to an environment than other organisms because of their 
characteristics. 

 ▪ In an environment, some kinds of organisms can survive well, some can survive less well, and 
some can’t survive at all. 

Use students’ ideas to update the anchor chart.
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Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and 

some cannot survive at all.

Display pages 6 and 7 of Amos & Boris , and direct students’ attention to the whales in the illustration.

 ►What does this illustration make you wonder?

 ▪ I wonder why so many whales are swimming together. 

 ▪ I wonder if being in a group helps whales survive. 

Refer to the driving question board, and tell students that in the next set of lessons, students will study 
animals that live in groups to help build more knowledge to answer the Concept 2 Focus Question: 
How do organisms get what they need to survive?

Optional Homework
Students use note cards to prepare a 1-minute speech about why plants and animals live where they 
do. They present the speech to friends or family members and ask for written feedback on their oral 
presentation skills.
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Lessons 13–15
Animal Groups

Prepare
In Lesson 13, students model group behaviors to investigate how living in a group can benefit animals. 
In Lesson 14, students deepen their understanding of animal groups by obtaining and combining 
information from texts to learn about the different purposes of living in groups and differences 
between groups. Students then construct an argument from evidence to explain how living in a group 
can benefit individual members. In Lesson 15, students model how animal groups cope with changes 
to the systems in which they live. Students also synthesize their learning by updating the anchor chart 
and completing a Conceptual Checkpoint.

Student Learning

Knowledge Statement
Patterns in behavior reveal that living in groups helps animals survive.

Objectives
▪ Lesson 13: Use evidence from models to explain that animals can benefit from living in a group.

▪ Lesson 14: Obtain, evaluate, and communicate information about why different animals live
in groups.

▪ Lesson 15: Apply prior knowledge of systems to understand how animal groups cope with change.

Concept 2: Suitability 
to Environment
Focus Question

How do organisms get what they 
need to survive?

Phenomenon Question

Why do some animals live in groups?
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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)

3.2B  Collect and record data by observing and measuring using the metric system and recognize differences between observed 
and measured data. (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)

3.4 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)

3.9C  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

2F   

3E  

4F   

Listen to and derive meaning from a variety of media such as audio tape, video, DVD, and CD ROM to build and 
reinforce concept and language attainment.

Share information in cooperative learning interactions.

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.



PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lessons 13–15

Copyright © Great Minds PBC 133

M                                                                                            a                                              t                                     e      r      i  a ls

Lesson 13 Lesson 14 Lesson 15

Student Science Logbook (Lesson 13 Activity Guide) ●

Science Logbook (Lesson 14 Activity Guide) ●

Science Logbook (Lesson 15 Activity Guides A and B) ●

Teacher Model Penguin Behavior: 8 test tubes, 8 cups of ice, 2 thermometers, clear plastic bin (13.5″ × 8″ × 4.5″ 
or larger), rubber band, timer, Model Penguin Behavior Setup Instructions and Classroom Procedure 
(Lesson 13 Resource A)

●

Animal Group Photographs (Lesson 13 Resource C) ●

Leaf-Cutter Ant Station: 80 leaves, 1 pound of modeling clay, 2 scales, 4 desks, timer, craft sticks 
(1 per student in group), container for craft sticks, marker, scissors, station procedure sheet

●

Lions versus Wildebeests Station: 6-sided game die, Wildebeest Behavior Key, Lion Behavior Key, desk, 
craft sticks (1 per student in group), container for craft sticks, marker, scissors, station procedure sheet, 
masking tape (optional)

●

Musk Oxen versus Arctic Wolves Station: 27 adult musk oxen cutouts (per group), 9 baby musk oxen cutouts 
(per group), 3 sheets of notebook or printer paper (per group), 3 musk oxen scenario sheets, 3 glue sticks, desk, 
craft sticks (1 per student in group), container for craft sticks, marker, scissors, station procedure sheet

●

Driving question board ● ●

Animal Groups Text Assignments (Lesson 14 Resource) ●

Anchor chart ● ●

Anchor model ●

Classroom Change Scenarios (Lesson 15 Resource A) ●

Meerkat Group Photograph (Lesson 15 Resource B) ●

Model Meerkat Behavior: 5 plastic cones or paper plates, hand tissues (1 per student acting as forager), 
several small pieces of paper (or other small objects), timer, Model Meerkat Behavior Setup Instructions 
and Classroom Procedure (Lesson 15 Resource C)

●

Coping with Change Scenarios (Lesson 15 Resource D) ●

Conceptual Checkpoint Photograph (Lesson 15 Resource E) ●
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Lesson 13 Lesson 14 Lesson 15

Preparation 1 Day Before: Collect leaves for Leaf-Cutter Ant Station. ●

Prepare materials to model penguin behavior (see Lesson 13 Resource A). ●

Set up group behavior stations (see Lesson 13 Resource B). ●

Print a copy of Animal Group Photographs (Lesson 13 Resource C). ●

Cue penguin video: http://phdsci.link/1215. ●

Print a copy of each animal groups text (see Lesson 14 Resource). ●

Cue leaf-cutter ant video, lion and wildebeest video, musk ox and Arctic wolf video (VID NOW 2017), 
and butterfly video: http://phdsci.link/1216, http://phdsci.link/1217, http://phdsci.link/1218, and 
http://phdsci.link/1219.

●

Prepare materials to model meerkat behavior (see Lesson 15 Resource C). ●

Cue meerkat video, elephant video, and butterfly video from Lesson 14: http://phdsci.link/1220, 
http://phdsci.link/1221, and http://phdsci.link/1219.

●
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Lesson 13
Objective: Use evidence from models to explain that animals can benefit from living in a group.

Launch  5 minutes 

Show students the video of huddling penguins (http://phdsci.link/1215).

 ►What do you notice about the penguins?

 ▪ There are a lot of penguins. 

 ▪ Most of the penguins are standing really close together, but some are standing a little outside 
the group. 

 ▪ The penguins are moving their heads and necks a lot. 

 ▪ The penguins look like they are standing on ice or snow. 

 ►What do you wonder about the penguins’ behavior?

 ▪ Why are they all standing so close together? 

 ▪ How do they decide who is in the middle? 

 ▪ Why are some of the penguins farther away from the group? 

 ▪ Why do they keep moving around? 

Ask students to consider why penguins may huddle in a group. Encourage students to think about 
examples of other animals that group together, including humans, to help explain their reasoning.

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Model Penguin Behavior 
(7 minutes)

 ▪ Model Other Group Behaviors 
(28 minutes)

Land (5 minutes)
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 ►Why do you think penguins behave this way? What makes you think that?

 ▪ I think they are trying to stay warm. I get close to my mom when I am cold. 

 ▪ Maybe the penguins are playing a game. We play lots of games in groups. 

Show students the materials that will be used to model penguin behavior. Tell students that they will 
use these materials to help investigate why penguins huddle in groups. Explain that this look 
at penguin behavior will be students’ first step in exploring the Phenomenon Question Why do some 
animals live in groups? 

Learn  35 minutes 

Model Penguin Behavior  7 minutes 

Remind students that scientists often use models to represent real life interactions. Explain to students 
that they will model penguin behavior by using test tubes to represent penguins and ice to represent 
the cold environment in which penguins live. Students will use the model to test the idea that penguins 
huddle in a group to help them survive in their environment. To do this, they will follow the procedure 
in Lesson 13 Resource A to measure the temperature of one test tube in ice and compare it to the 
temperature of a test tube placed in the middle of a bundle of test tubes in ice.  Before starting the 
model, create a data table on chart paper or a whiteboard to record the results of the test.

Safety Note
If allowing students to handle the test tubes or thermometers, then explain that test tubes and 
thermometers are made of glass, which can break and cause injury. To minimize the risk, review 
these safety measures and look for evidence that students are following them (3.1A):
 ▪ Handle the test tubes and thermometers with care. Never throw them or tap them on any  

surface.
 ▪ If a test tube or thermometer breaks, then alert an adult immediately and do not touch the 

broken pieces.

Teacher Note
Consider passing around the bundled 
test tubes for students to observe. 
Emphasize that the test tube in the 
middle represents a penguin surrounded 
by several other penguins.

English Language Development
The word group  is used frequently in this 
module. Sharing the Spanish cognate 
grupo  may be useful. Consider placing 
several classroom objects together 
to demonstrate an example of a group.
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Add a thermometer to the single test tube and another thermometer to the middle test tube of the 
bundle. Before placing the test tubes in ice, ask a student volunteer to read the temperature value 
shown on each thermometer. Record both temperature values in the class data table.

Sample class data table: 

Temperature Before  
Placing in Ice

Temperature After  
Placing in Ice

Single penguin  
(single test tube) 

68°F 

Penguin group  
(bundled test tube) 

68°F 

Next, submerge all the test tubes in ice in a plastic bin. Place the single test tube on the opposite 
side of the bin from the bundled test tubes. Set a timer for 3 minutes, and explain that students will 
measure the temperature of the test tubes again when the timer goes off. While students wait, ask 
them to Think–Pair–Share in response to the following questions.

 ►What do you think is going to happen to the temperature inside the test tubes?

 ▪ I think the temperature is going to decrease for both test tubes because they are both in ice. 

 ▪ I think that the temperature inside the single test tube is going to decrease but that the 
temperature inside the bundled test tube is going to stay the same. 

 ▪ I don’t think the temperature is going to change for either of the test tubes because the ice 
is outside the test tubes. 

 ►How will testing your ideas about the temperature inside the test tubes help us find out more 
about why penguins huddle in a group?

 ▪ If the temperature inside the bundled test tube isn’t as cold, then maybe penguins huddle 
to stay warm. 

 ▪ If the temperature goes down the same amount for both test tubes, then maybe penguins 
huddle for a different reason. 
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When the timer stops, ask a student volunteer to read the temperature value shown on each 
thermometer without removing the thermometers from the test tubes or the test tubes from the ice. 
Record both temperature values in the class data table.

Sample class data table: 

Temperature Before  
Placing in Ice

Temperature After  
Placing in Ice

Single penguin  
(single test tube) 

68°F 52°F 

Penguin group  
(bundled test tube) 

68°F 62°F 

Tell students to silently observe the data table for a minute before asking what they think the data set 
reveals about why penguins huddle in groups.

 ►What do you notice about the temperature inside the test tubes before and after we placed 
them in ice?

 ▪ I notice that the temperatures for the test tubes were the same at the beginning, but they were 
different at the end. 

 ▪ The temperature inside the single test tube was a lot lower than the temperature inside the 
bundled one. That means the test tube by itself got colder. 

 ▪ The temperature inside the test tubes did not stay the same even though the ice was outside 
the test tubes. 

Remind students of the video they watched during the Launch.

 ►How does our model relate to the behavior of the penguins in the video? 

 ▪ Our model shows that penguins stay warmer when they group together than when they 
are alone. 

 ▪ Our model shows that the penguins standing by themselves must be colder than the penguins 
in the middle of the group. 

Differentiation
Consider providing time for students 
to think before asking them to share their 
responses. This will alleviate pressure 
on students who need extra time 
to process and formulate ideas (2F).
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As students share, guide the conversation toward the idea that the bundled test tube stayed warmer 
than the single test tube. Help students relate this to the idea that penguins huddling in a group 
benefits the individual penguins in the group by keeping them warm.  Ask students to consider 
whether there are other benefits to living in groups.

 ►What are some other reasons that animals may live in groups?

 ▪ Maybe some animals live in groups so that they don’t get lonely. 

 ▪ Maybe animals live in groups so that they can work together to get food. 

 ▪ I think animals live in groups to learn things from one another. 

Model Other Group Behaviors  28 minutes 

Show students the printed animal group photographs (Lesson 13 Resource C) one at a time. Explain 
to students that they will model group behaviors of these animals. Post each photograph or pair 
of photographs at the associated station for students to refer to as they work.

Introduce the stations to students, and explain the instructions listed on the procedure sheets 
(Lesson 13 Resource D) for each one. Divide students into three groups, and explain that as each  
group visits a station, they will model the animals’ behavior, make and discuss observations, and  
record responses to the prompts in their Science Logbooks (Lesson 13 Activity Guide).  

Assign each group to its first station. Groups should spend about 8 minutes at each station. Students 
should then reset the station as needed before rotating to the next station.

Summary of stations:

 ▪ Leaf-Cutter Ant Station: One student competes against a group of students as they model how 
leaf-cutter ants collect and store food. This station helps students determine whether the ants are 
more successful at collecting and storing food alone or as a group. 

 ▪ Lions versus Wildebeests Station: Students separate into two groups to model the behavior  
of lions and wildebeests. Each group rolls a 6-sided die to determine the action their group will 
take. This station helps students identify behavioral patterns that result in success for members 
of the lion and wildebeest groups.

 ▪ Musk Oxen versus Arctic Wolves Station: Students separate into three groups to model how musk 
oxen maneuver to protect their young from predators such as Arctic wolves. This station helps 
students determine how living in a group can help animals protect their young. 

Teacher Note
Before moving on, consider having 
students connect their new learning 
to what they already know by asking 
a question such as this: How does what 
you have learned about groups relate 
to experiences you have had with staying 
warm when it is cold outside?

Differentiation
Choose whether to assign groups  
or allow students to group themselves. 
If grouping students, then consider 
factors such as English proficiency, 
team dynamics, and student interest 
in science (3E).

Teacher Note
The leaves needed for this activity 
can be sourced locally by gathering 
them outside. Gathered leaves should 
be the same kind and about the same 
size. Alternatively, pieces of paper can 
be used instead of leaves.

Teacher Note
If the class is large, then it may be  
beneficial to prepare enough materials 
to create two of each station for groups 
to rotate among. This will allow for 
smaller group sizes.

Teacher Note
Refresh the musk oxen cutouts and 
notebook or printer paper at the Musk 
Oxen versus Arctic Wolves Station 
for each rotation. Alternatively, use 
laminated copies of the musk oxen 
cutouts and have students arrange them 
without gluing them down.
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Safety Note
The Leaf-Cutter Ant Station poses potential hazards. To minimize the risk, review these safety 
measures and look for evidence that students are following them (3.1A):
 ▪ Students must not put modeling clay or leaves in their mouths.
 ▪ Students must wash their hands immediately after finishing the station.

As students work, circulate and listen to students’ conversations. As needed, help redirect  
students by asking them to consider how the group behaviors they are modeling are related  
to how animal groups survive in the wild. Also, help students monitor their time to ensure that they 
complete all tasks at the station. 

Check for Understanding
As students work, review the responses in their Science Logbooks to look for accurate connections 
between the modeled behaviors and how living in a group affects members of the group.

Evidence

Look for evidence that all students
 ▪ recognize the benefits of living in a group (e.g., protecting young, working more efficiently), and
 ▪ use evidence to support their reasoning (e.g., musk oxen were able to work together to position 

themselves around their young, ants were able to store more leaves when working together 
as a group).

Next Steps

If students need additional support, then ask questions such as these to support their thinking: What 
animal group did this model? What happened in the model? What was the result of having a single 
individual complete the work? What was the benefit of individuals working together as a group?

After students have completed the stations, bring them back together as a class.

 ►What did all the animals you modeled have in common?

 ▪ They all live in groups. 

 ▪ They work together in groups to find food or stay safe. 

 ▪ The animals benefit from living in a group. 

Teacher Note
Consider announcing specific time 
intervals to help students manage 
tasks. Students should spend about 
1 minute reviewing the instructions 
at each station, 3 to 4 minutes modeling 
behaviors, and 3 to 4 minutes discussing 
the model and recording responses 
in their Science Logbooks.
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Land  5 minutes 

Tell students that they modeled animal behaviors at stations because it would be difficult to observe 
animal behavior from the classroom. Explain that because students recreated behaviors in the 
classroom instead of observing them in the field, there are limitations to the observations they made. 
Provide students with an example of one strength and one limitation of their models. Then ask 
students to Think–Pair–Share about the strengths and limitations of the other models.

 ►A strength of the Leaf-Cutter Ant Station is that those of you in a group were able to work 
together to collect, tear, and store leaves just like real leaf-cutter ants do. A limitation of the 
Leaf-Cutter Ant Station is that these ants live in groups that are much larger than what we were 
able to model. What is a strength or a limitation of one of the other models?

 ▪ A strength of the Lions versus Wildebeests Station is that we were able to show how wildebeests 
can work as a group to survive a lion attack. A limitation of the station is that lions and 
wildebeests wouldn’t use dice to decide how to behave. 

 ▪ A strength of the Musk Oxen versus Arctic Wolves Station is that we were able to model different 
ways adult musk oxen could group around their young to protect them. A limitation of the 
station is that we moved paper musk oxen around where we wanted. In the wild, musk oxen 
would move around on their own. 

 ►What questions do you still have about animals that live together in a group?

 ▪ Do all animals live in groups? 

 ▪ Are there other reasons why animals live in groups? 

 ▪ How big can animal groups get? 

 ▪ Is living in a group always helpful? 

Add students’ questions to the driving question board. Tell students that they will have the opportunity 
to further explore the animal groups they modeled in the next lesson.
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Lesson 14
Objective: Obtain, evaluate, and communicate information about why different animals live in groups.

Launch  5 minutes 

Review the questions added to the driving question board at the end of the previous lesson. Then  
show students videos of the animal groups they modeled in the previous lesson one at a time with 
no sound: http://phdsci.link/1216, http://phdsci.link/1217, http://phdsci.link/1218 (VID NOW 2017).  
After each video, allow students to discuss what they observe and how it relates to what they modeled 
at each station.

 ►What is happening in the video?

 ▪ The ants are gathering leaf pieces. 

 ▪ A group of lions is attacking a group of wildebeests. The wildebeests are trying to protect 
themselves from the lions. 

 ▪ Arctic wolves are coming toward a group of musk oxen. The adult musk oxen form a wall 
between the wolves and the baby musk oxen to protect the babies. 

 ►How did you model similar group behaviors in the previous lesson?

 ▪ We gathered leaves, tore them into pieces, and stored them in tunnels. 

 ▪ We modeled how lions can work together to get food and how wildebeests can work together 
to protect themselves. 

 ▪ We positioned adult musk oxen in different positions so that they could protect their babies 
from wolves. 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Research Animal Groups 
(15 minutes)

 ▪ Compare Animal Groups 
(10 minutes)

 ▪ Make a Claim (10 minutes)

Land (5 minutes)
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Tell students they will have the opportunity to learn more about animal groups in this lesson as they 
continue to explore the Phenomenon Question Why do some animals live in groups?

Learn  35 minutes

Research Animal Groups  15 minutes

Show students the animal groups texts (Lesson 14 Resource). Divide students into four groups,  
and assign each group one of the texts. The group that is assigned to read about lions and  
wildebeests should read both texts listed for the animals. Explain that later in the lesson,  
students will come back together and share their knowledge of the texts with the class in a Jigsaw 
discussion.

Each group should read their text (or set of texts) together and answer the following questions in their 
Science Logbooks (Lesson 14 Activity Guide). 

 ►Why do these animals live in groups?

 ►How big are the groups?

 ►Where do these animals live?

After groups have finished reading, students from each group should take turns sharing what they 
learned with the class. Students should include details about why the animals live in groups, the size 
of the groups, and where the animals live. As each group shares, record the information for each 
animal in a class chart.

Differentiation
The texts in this lesson are above 
grade level and may be challenging 
for students to comprehend. Consider 
using the following strategies to 
support students (4F).
▪ Provide definitions or a glossary 

for challenging words. Use
a free resource such as Wordsmyth
(http://phdsci.link/1223) to generate
a glossary.

▪ Include at least one student reading
above grade level (or an adult
such as a classroom volunteer 
or collaborating teacher) in each
Jigsaw group and ask them to read
the text aloud to other students.

▪ Provide an audio recording of each
text that students can listen to with
their group.

▪ Pair striving readers with strong
readers so that they can read the text
together.
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Sample class chart:  

Animal
Why do these animals live 

in groups?
How big are the 

groups?
Where do these 

animals live?

Leaf-cutter ants They work together to gather food, 
care for their young, and keep their 
home clean. 

Hundreds 
of thousands 

In underground  
chambers 

Penguins They huddle in a group to stay 
warm during the winter. 

A few hundred 
to several thousand 

Antarctica 

Lions They work together to hunt food, 
raise their young, and protect 
one another. 

15 to 40 African grasslands 

Wildebeests They work together to search for 
food. The females also all give birth 
at the same time to keep their 
young safe. 

Thousands African grasslands 

Musk oxen They work together to protect 
themselves and their young. 

10 to 20 Arctic tundra 

Arctic wolves They work together to hunt and kill 
other animals for food.  

2 to 36 Arctic tundra 

Compare Animal Groups  10 minutes 

After the class chart is complete, ask students to return to their groups and discuss similarities and 
differences among the animal groups described in the chart. Students should record the similarities 
and differences they discuss in their Science Logbooks (Lesson 14 Activity Guide).

Spotlight on Knowledge 
and Skills
Students notice differences between 
groups of animals as they read the 
provided text excerpts and share what 
they have learned with their peers.
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Check for Understanding
Circulate as students work in their groups. Listen for evidence that students have an accurate 
understanding of the animal groups described in the class chart.

Evidence

Listen for evidence that all students
 ▪ express accurate information about the animal groups (e.g., reason for grouping, group size), and
 ▪ identify similarities and differences among the animal groups.

Next Steps

If students struggle to express accurate information about the animal groups, then consider providing 
sentence frames such as these:
 ▪ The animal group we read about is _____.
 ▪ This animal lives in a group to _____.

Students will continue to discuss similarities and differences among animal groups in upcoming 
activities.

English Language Development
Understanding the terms similarities  and differences  is required to participate in this activity. 
Consider providing examples of objects that are the same and objects that are different to scaffold 
students’ understanding of these words. Students may also benefit from using sentence frames  
such as the ones below.
 ▪ These groups are similar because _____.
 ▪ These groups are different because _____.

After groups have had time to discuss the class chart, invite students from each group to share their 
ideas with the class.

 ►What are some differences among the animal groups?

 ▪ Animals live in groups for different reasons. Some animals help each other find food while other 
animals help protect one another. 

 ▪ Animal groups live in different environments. 

 ▪ Different animal groups can be very different in size. Wolf packs can have as few as two 
members, while ants can live in groups that have hundreds of thousands of members. 
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 ►How are the animal groups similar?

 ▪ When an animal lives in a group, it does things to help the whole group. 

 ▪ A lot of animal groups work together to protect their young. 

Make a Claim  10 minutes 

Ask students to work individually to make a claim about animal groups in their Science Logbooks 
(Lesson 14 Activity Guide). Students should state their claim and provide evidence gathered from the 
texts or modeling activities from the previous lesson. For each piece of evidence, students should use 
reasoning to explain why that evidence supports their claim. 

 ►Make a claim about why some animals live in groups.

Sample student response: 

Claim: Living in a group helps individual animals in the group survive. 

Evidence Reasoning

Leaf-cutter ants work together to gather food 
and build a home. 

Ants need food and shelter to survive. 

Penguins huddle in a group to stay warm. A penguin could not stay warm enough 
to survive on its own. 

Lions work together to separate and capture 
wildebeests. 

Lions need food to survive. 

Wildebeests give birth at about the same time. Protecting the babies allows the herd to get 
bigger and continue to survive. 

Display the anchor chart. Use equity sticks to call on a few students to share their claim, evidence, 
and reasoning.  Summarize students’ claims into a single claim that describes students’ current 
understanding of why animals live in groups.

Content Area Connection: English
Students should recount key details they 
gained from the texts to support their 
claim.
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Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and 

some cannot survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food and 

defend themselves.

After updating the anchor chart, tell students that although not all animals live in groups, many others 
they have not yet investigated do. 

 ►What other animals do you think might live in groups?

 ▪ Fish seem to live in big groups. 

 ▪ I think a lot of animals that live around lions, like elephants and zebras, live in groups. 

 ▪ I think monkeys live together. 

Teacher Note
Students may wonder why all animals 
do not live in groups. As needed, prompt 
students to consider this question 
on their own or with a partner. Lead 
a discussion to help students understand 
that while many animals benefit from 
living in groups, other animals survive 
well living on their own (3E).



Copyright © Great Minds PBC148

Survival and Change ▸ Lesson 14 PhD SCIENCE® TEKS EDITION

Ask students to consider the following question.

 ►Do you think butterflies live in groups or on their own?

 ▪ I think butterflies live on their own because I only ever see one at a time. 

 ▪ I think maybe butterflies come together when they need protection. 

 ▪ I think that some butterflies live in groups but that others might not. 

Land  5 minutes 

Show students the video of clustering butterflies (http://phdsci.link/1219).

 ►Why might butterflies be found in groups?

 ▪ Maybe they live in groups to stay warm like penguins. 

 ▪ I wonder if they live in groups to stay safe. 

 ▪ Maybe living together helps them gather and store food like ants. 

 ►How could a scientist find out why butterflies group together?

 ▪ A scientist could observe butterflies living in groups and see what they do. 

 ▪ Scientists could compare the behavior of these butterflies with other butterflies to see if they  
are similar or different. 

 ▪ Scientists could observe patterns in how butterflies behave in different locations. 

Explain that while scientists know butterflies can be found in groups, they are not exactly sure why. 
Based on current research, scientists think that butterflies might sometimes form groups to protect 
themselves from the environment or predators.

Display the anchor model. Remind students of the Essential Question: How do butterflies survive over 
time in a changing environment? Ask students to generate ideas they now know about butterflies 
that could be added to the anchor model. Summarize students’ responses, and add them to the 
anchor model.
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Sample anchor model: 

Water

Grass

Butterflies

Flowering plants

Tree

Butterfly Survival

Proboscis

Wings

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies 
get what they need to survive from their environment. Butterflies have characteristics that help them get 
what they need, such as a proboscis to get nectar and wings to fly. Like many other animals, butterflies can 
be found in groups. Butterflies have lived on Earth for millions of years, so we think they can survive in changing 
environments, but we’re not sure how.

Optional Homework
Students think about a group they are part of (e.g., family, sports team, club). Students describe the 
group, explain the different roles people play in the group, and identify how being in a group benefits 
individual members of the group.
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Lesson 15
Objective: Apply prior knowledge of systems to understand how animal groups cope with change.

Launch  7 minutes 

Begin the lesson by asking the following question.

 ►How is our classroom a system?

 ▪ Our classroom is a system because there are a lot of parts that work together. 

 ▪ If one part of our classroom changes, the other parts will be affected. 

If needed, remind students that a system is made up of different components that interact and 
depend on one another.

Read aloud one of the classroom change scenarios from Lesson 15 Resource A. Then ask students 
to think about the scenario as they participate in a collaborative conversation routine, such as Mix  
and Mingle, to respond to the following questions.

 ►What is the change in the classroom system?

 ▪ All the supplies are gone. 

 ▪ The supplies in the classroom are ruined. 

 ►How will the change affect the class?

 ▪ We won’t have any supplies to use. 

 ▪ We won’t be able to do our assignments. 

Agenda
Launch (7 minutes)

Learn (33 minutes)

 ▪ Model Meerkat Behavior 
(10 minutes)

 ▪ Determine How Other Animal 
Groups Cope with Change 
(10 minutes)

 ▪ Revise Anchor Chart (3 minutes)

 ▪ Conceptual Checkpoint 
(10 minutes)

Land (5 minutes)
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 ►What could you do as a group to deal with the change?

 ▪ Maybe we could share supplies with another class. 

 ▪ We could all bring supplies from home. 

After students respond to all three questions, read aloud at least one additional scenario, and ask 
students to repeat the routine.

After the routine is complete, ask students to share with the class what they talked about with 
their partners.

 ►How could working as a group help us deal with a change in our classroom system?

 ▪ We could work together to gather more supplies for our classroom. 

 ▪ If there are more students, we could move our desks to a bigger space and share  
our supplies. 

 ▪ We could work together to move our supplies outside so that we don’t have to work  
in the dark. 

 ▪ We could work together to move the animals and then have our lesson outside. 

Explain to students that they identified ways they would cope with a change in the classroom 
system. Tell students that cope means to deal successfully with a difficult situation. Remind students 
of an example they came up with to cope with one of the classroom change scenarios (e.g., moving 
the class to the cafeteria and sharing supplies to accommodate 30 additional students), and 
emphasize how this strategy would help students deal with the situation successfully.

English Language Development
The term cope  is used repeatedly in this module. Introduce this term explicitly.

Tell students that in this lesson they will investigate how animal groups work together to cope  
with change as they further explore the Phenomenon Question Why do some animals live  
in groups?
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Learn  33 minutes 

Model Meerkat Behavior  10 minutes 

Tell students that there are animals called meerkats that live in groups on the southern tip of Africa. 
Display the meerkat group photograph (Lesson 15 Resource B), and explain that meerkat groups live 
in burrows under the ground. Tell students that meerkats must leave their burrows to find insects and 
plants to eat.

Explain to students that they will model meerkat behavior to help understand how meerkats cope with 
change.  Tell students that in the model, the meerkats’ system will include the meerkats, the 
meerkats’ burrows, the meerkats’ food, and the area around the burrows where the meerkats 
forage for food.

Safety Note
While participating in the model, students must exhibit appropriate behavior to ensure that no one 
gets hurt. Explain to students that they must not run or push other participants.

Divide the class in half. One half of the class should model the meerkats’ behavior while the other half 
of the class observes. Direct the observers to consider the meerkats’ system, the change that occurs 
in the system, and how the meerkats cope with the change. After the first half of the class models the 

Teacher Note
Consider moving to a larger space 
to accommodate this activity.
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meerkats’ behavior, switch the observers and the participants so that all students have an opportunity 
to both observe and participate. Follow the procedure in Lesson 15 Resource C to direct students 
on how to model the meerkats’ behavior.

After all students have participated in the model, play the meerkat video (http://phdsci.link/1220).

 ►What role do you think the meerkats in the video are playing in their group?

 ▪ I think the meerkat standing up looking around must be a sentinel. 

 ▪ Maybe the other meerkats are foragers. 

Use student responses to conclude that the meerkat standing up in the video is acting as a sentinel 
and that the other meerkats are acting as foragers. Explain that meerkats in the wild switch roles 
throughout the day so that all meerkats have an opportunity to forage for food. Then ask students 
to think about how the video relates to their model of meerkat behavior.

 ►What change occurred in the meerkat system that we modeled?

 ▪ A predator came into the system. 

 ▪ There was a predator that tried to hunt down the foragers. 

 ►How did the meerkats cope with the change?

 ▪ The sentinels made noise when they saw the predator. 

 ▪ The foragers ran away from the predator and hid. 

Summarize for students that the meerkats coped with the change of a predator entering the system 
by warning one another and running away.

 ►How do you think other animal groups cope with change?

 ▪ Maybe some animals work together to fight off predators. 

 ▪ I think animals could huddle in a group if the weather got colder than normal. 
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Determine How Other Animal Groups Cope  
with Change  10 minutes 

Divide students into small groups. Display the coping with change scenarios (Lesson 15 Resource D), 
and ask students to read each scenario with their group. Students should then work with their group 
to complete the chart in their Science Logbooks (Lesson 15 Activity Guide A) by identifying the animal 
group described in the scenario, the change that occurred in the group’s system, and how the group 
coped with the change. 

Sample student responses: 

Animal Group Change in System
How did the group cope with  

the change?

Fire ants The ants’ mound was 
destroyed. 

The ants worked together to rebuild 
the mound. 

Chimpanzees A female chimpanzee 
was killed. 

Another chimpanzee adopted the 
chimpanzee’s baby. 

Dolphins A dolphin was injured 
by a shark. 

Other dolphins worked together 
to lift it up so that it could breathe. 

Baboons The baboons got 
ticks on them. 

The baboons groomed one another 
to remove the ticks. 

After all groups have completed their chart, bring students back together as a class.

 ►How does living in a group help animals cope with change?

 ▪ Animals can help one another if something changes. 

 ▪ Living in a group means animals can work together if there is a difficult situation. 

Extension
Consider having students act out one 
or more of the scenarios to help them 
identify the components of each system.
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Revise Anchor Chart  3 minutes 

Display the anchor chart. Ask students to share what they learned about how meerkats and other 
animals cope with change. Summarize key ideas and add them to the anchor chart.

Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and 

some cannot survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, 

defend themselves, and cope with change.

Conceptual Checkpoint  10 minutes 

Tell students they will now participate in a Conceptual Checkpoint as they observe a different animal 
group and explain how these animals get what they need to survive. Display the elephant group 
photograph (Lesson 15 Resource E), and play the elephant video (http://phdsci.link/1221).  
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Play the video two times with a short pause between viewings for students to jot down what they 
notice. After the second viewing, ask students to talk with a partner about what they observe in the 
photograph and the video. 

Show the video to students one more time. Then ask students to respond to the following prompt  
in their Science Logbooks (Lesson 15 Activity Guide B). As needed, remind students to think about the 
characteristics of the elephants, the elephants’ environment, and how they think elephants might 
interact with one another in a group.

 ►How do elephants get what they need to survive in their environment?

Sample student response: 

 ▪ Elephants are suited to their environment because of their characteristics. They use their  
trunks and mouths to get the food and water they need to survive. They also have tough  
skin that protects them in their environment. Elephants travel in groups for survival. Living 
in a group helps them protect their young from predators and find food more easily. 

Differentiation
Circulate while students discuss their 
observations. Make note of students 
who express misconceptions or lack 
understanding. Check in with these 
students during the written portion  
of the Conceptual Checkpoint (3E).



Copyright © Great Minds PBC 157

PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 15

Conceptual Checkpoint
This Conceptual Checkpoint assesses student understanding of the Concept 2 Focus Question: How 
do organisms get what they need to survive? Students should demonstrate an understanding that 
organisms have characteristics that make them suited for certain environments and that living 
in a group benefits the individual members of the group.

Evidence

Look for evidence that all students
 ▪ describe characteristics of elephants that make them suited to their environment (e.g., trunks and 

mouths for getting food and water, tough skin to protect themselves), and
 ▪ describe how elephants benefit from living in groups (e.g., protecting their young).

Next Steps

If students cannot describe characteristics that make elephants suited to their environment, then 
consider rereading Amos & Boris  (Steig 2009) to remind students that an organism’s characteristics 
determine its suitability to a particular environment. If students struggle to describe the benefits 
of living in groups, then revisit the modeling activities from Lesson 13. Prompt students to explain what 
they did at each station and to reflect on how that behavior benefited each individual member of the 
group.

Land  5 minutes 

Display the driving question board, and discuss with the class whether what they have learned helps 
answer the questions under the Concept 2 Focus Question: How do organisms get what they need 
to survive?

Then replay the video of clustering butterflies from Lesson 14 (http://phdsci.link/1219). Ask students 
to discuss with a partner what they think would happen to the butterflies if the temperature suddenly 
became very cold such as during a snowy winter.
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Sample student responses: 

 ▪ I think the butterflies would die because it would be too cold. They couldn’t flap their wings 
in the snow. 

 ▪ I think the butterflies might go somewhere warm like birds do. 

 ▪  Maybe butterflies can survive in the cold if they work together like penguins. 

Distribute one or two sticky notes to each student, and ask them to respond to the following question .

 ►What questions do you still have about how butterflies survive in their environment?

 ▪ What do butterflies do if it gets really cold? 

 ▪ Is a butterfly strong enough to migrate like a bird? 

 ▪ Do butterflies work as a group to survive in cold weather? 

Add relevant questions to the driving question board.  Tell students that they will investigate how 
butterflies survive changes in their environment in the next lesson as they begin to answer the 
Concept 3 Focus Question: What happens to organisms when the environment changes?

Optional Homework
Students ask a family member to help them find a realistic image of a monarch butterfly in a book 
or on the internet. Students use the image to record observations about monarch butterflies.

Teacher Note
If the driving question board was not fully 
developed in Lesson 2, use these student 
questions to develop Concept 3 and 
reveal the Concept 3 Focus Question: 
What happens to organisms when the 
environment changes?

Consider collecting the sticky notes 
and evaluating student questions 
as a formative assessment opportunity. 
Consider how students are applying 
new concepts, whether students have 
misconceptions about butterflies, and 
what prior knowledge students have 
about environmental change.
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Lessons 16–19
Surviving Seasonal 
Changes

Prepare
In Lessons 16 through 19, students explore how seasonal changes in an environment affect the 
organisms that live there. In Lesson 16, students use maps to create a visual representation  
of monarch butterfly sighting data to understand that migration is a response to seasonal changes 
in environments. These observations lead students to think about the cause and effect relationship 
between seasonal changes and the migration of monarch butterflies. In Lesson 17, students learn how 
other kinds of butterflies survive during winter. Then in Lesson 18, students explore how animals other 
than butterflies respond to seasonal changes in their environments. An examination of plants follows 
in Lesson 19. The observations students make throughout these lessons help them determine that when 
seasonal changes occur in an environment, some organisms are able to survive better than others 
in the changed environment. Students conclude that an organism’s ability to survive in the changed 
environment affects the organism’s response to the change.

Student Learning
Knowledge Statement
Seasonal changes affect the suitability of organisms to their environment, which may cause some 
organisms to survive less well than others.

Concept 3: Effects of  
Environmental Change
Focus Question

What happens to organisms when  
the environment changes?

Phenomenon Question

How do organisms survive seasonal 
changes?
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Objectives
 ▪ Lesson 16: Make observations to determine that monarch butterflies migrate in response 

to seasonal changes in their environment.

 ▪ Lesson 17: Investigate how other butterflies survive seasonal changes.

 ▪ Lesson 18: Describe how seasonal changes affect the suitability of animals to their environment.

 ▪ Lesson 19: Investigate plants to determine that they are also affected by seasonal changes.

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)

3.2B Collect and record data by observing and measuring using the metric system and 
recognize differences between observed and measured data. (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)

3.4 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)

3.9C Describe environmental changes such as floods and droughts where some organisms 
thrive and others perish or move to new locations. (Addressed)
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3.10A Explore how structures and functions of plants and animals allow them to survive 
in a particular environment. (Addressed)

3.10B Investigate and compare how animals and plants undergo a series of orderly changes 
in their diverse life cycles such as tomato plants, frogs, and lady beetles. (Addressed)

English Language Proficiency Standards Addressed

2E Use visual, contextual, and linguistic support to enhance and confirm understanding 
of increasingly complex and elaborated spoken language.

3F Ask and give information ranging from using a very limited bank of high-frequency, 
high-need, concrete vocabulary, including key words and expressions needed for basic 
communication in academic and social contexts, to using abstract and content-based 
vocabulary during extended speaking assignments.

4C Develop basic sight vocabulary, derive meaning of environmental print, and comprehend 
English vocabulary and language structures used routinely in written classroom materials.

M                                                                                            a                                              t                                     e      r      i  a ls

Lesson 16 Lesson 17 Lesson 18 Lesson 19

Student Analyze Sighting Maps: flipbook maps (1 set per student), colored pencils or markers ●

Science Logbook (Lesson 16 Activity Guide) ●

Butterfly Life Cycle Cards (1 set per student pair) ●

Science Logbook (Lesson 17 Activity Guide) ●

Science Logbook (Lesson 7 Activity Guide B, Lesson 18 Activity Guide) ●

Category Headings and Animal Cards (1 set per student pair) ●

Plant Investigation (1 per group): one radish plant grown in direct sunlight, one radish 
plant grown in dark, ruler

●

Science Logbook (Lesson 19 Activity Guide) ●
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Lesson 16 Lesson 17 Lesson 18 Lesson 19

Teacher Monarch Butterfly Range Map (Lesson 16 Resource A) ●

North America Climate Zone Map (Lesson 16 Resource B) ●

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

Monarch Migration Map (Lesson 16 Resource E) ●

Prepared migration wall labels ●

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

Caterpillar and Butterfly in Snow Photographs (Lesson 17 Resource A) ●

Monarch Butterfly Life Cycle (Lesson 17 Resource C) ●

Butterfly Life Cycle Stations: coral hairstreak life cycle, Baltimore checkerspot life cycle, 
black swallowtail life cycle, mourning cloak life cycle

●

Forest Environment Photograph (Lesson 18 Resource A) ●

Anchor chart ● ●

Anchor model ●

Radish Plant Preparation: 1 packet of radish seeds, 2 9-ounce cups (per group), 2 cups 
of soil (per group), water

●

Birch Forest in Summer and Winter Photographs (Lesson 19 Resource B) ●
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Lesson 16 Lesson 17 Lesson 18 Lesson 19

Preparation Prepare flipbook maps (see Lesson 16 Resource D). ●

Prepare migration wall labels (see Lesson 16 Resource F). ●

Cue butterfly video from Lesson 14 and “Masses of Monarchs arriving at Cerro Pelon!” 
(Rosenblatt 2017) video: http://phdsci.link/1219 and http://phdsci.link/1224.

●

Prepare Butterfly Life Cycle Cards (see Lesson 17 Resource B). ●

Prepare Butterfly Life Cycle Stations (see Lesson 17 Resource D). ●

Cue “Egg to Butterfly: The Life of a Monarch” (Belchamber 2018) video:  
http://phdsci.link/1225.

●

Prepare Category Headings and Animal Cards (Lesson 18 Resource B). ●

6–7 Days Before: Prepare radish plants for plant investigation (see Lesson 19  
Resource A).

●
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Lesson 16
Objective: Make observations to determine that monarch butterflies migrate in response to seasonal 
changes in their environment.

Launch  5 minutes 

Replay the video of clustering butterflies from Lesson 14 (http://phdsci.link/1219). Reveal to students 
that the butterflies in the video are a kind of butterfly known as monarch butterflies.

 ►What ideas did we have before about why these butterflies behave this way?

 ▪ Scientists think butterflies might group together to protect themselves. 

 ▪ It might help protect them from predators. 

Play the “Masses of Monarchs arriving at Cerro Pelon!” (Rosenblatt 2017) video (http://phdsci.link/1224).

 ►How does this video add to or change what you think about monarch butterflies’ behavior?

 ▪ It looks like they are flying somewhere together. 

 ▪ There are so many of them. I wonder where they are going. 

 ▪ This makes me think something scared the butterflies and they are flying away. 

Ask students to imagine that they are a scientist studying monarch butterflies.

 ►What questions would you research to better understand the behavior of monarch butterflies?

 ▪ Where do monarch butterflies live? 

 ▪ Do monarch butterflies group together like this all the time? 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Analyze Sighting Maps 
(18 minutes)

 ▪ Notice and Wonder about 
Migration Map (6 minutes)

 ▪ Act Out Migration (6 minutes)

 ▪ Define Migration (5 minutes)

Land (5 minutes)
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 ▪ How long do they stay in a group? 

 ▪ Why are they in a group? 

Draw on student responses that show interest in where monarch butterflies live or where they may 
travel. Invite students to observe where monarch butterflies live around the world by displaying the 
monarch butterfly range map (Lesson 16 Resource A).
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Where monarch
butterflies live

 ►What does this map add to our understanding of monarch butterflies?

 ▪ Monarchs live mostly in North and South America. 

 ▪ Some monarchs can be found in and around Australia. 

Next, display the North America climate zone map 
(Lesson 16 Resource B).

 ►What does the climate zone map tell us about 
where monarch butterflies are able to live?

 ▪ It looks like they can live in all the climate zones 
in the United States. 

 ▪ Different climate zones have different average 
monthly temperatures, so I think monarch 
butterflies must be able to live in both hot and 
cold locations. 

Tropical Dry/Desert Temperate Cold Polar/Tundra

Climate Zones:
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 ▪ It looks like monarch butterflies can live even in really dry places like those in the dry/desert 
climate zone. 

 ►What information do we still need to understand the monarch behavior we saw in the videos?

 ▪ We don’t know if monarchs live in those places all the time. 

 ▪ We don’t know how many monarch butterflies live in each area or whether they always live 
in groups. 

 ▪ The maps don’t tell us if monarch butterflies move around. 

Inform students that many people are interested in the same information that the class is trying to find 
out. Tell students that they will have a chance to explore more about where monarch butterflies are 
found by using data collected by people throughout North America.

Learn  35 minutes 

Analyze Sighting Maps  18 minutes 

Show students the Journey North website (http://phdsci.link/1226) (Annenberg Learner 1997–2019). 
Explain that people throughout North America go to the website to report sightings of monarch 
butterflies and that scientists and interested citizens can use the compiled data to learn more about 
these insects. 

Use the Journey North website to show students adult monarch sighting data for spring 2017: 
http://phdsci.link/1227. Orient students to the data in the table by explaining that the columns 
show the date of each sighting, the location of the sighting, and the number of adult monarch 
butterflies sighted.

Remind students that it is sometimes helpful to use a visual to represent a large amount of data.  
Use the Journey North website to show students the adult monarch sighting map for spring 2017: 
http://phdsci.link/1228. Explain that the map represents data for January through July 2017.   
Select the Play button in the control panel and allow the map to play through once. Then demonstrate 
how to manipulate the map manually by moving the slider in the control panel to different months. 

Spotlight on Knowledge 
and Skills
If time allows, highlight this 
as an example of the nature of science. 
In this example, citizens and scientists 
across North America work together 
to gather data the scientific community 
can use.

As data for each month displays, point out additional sightings or sightings that no longer appear on the 
map. Review the key with students, and clarify that each color corresponds to a different month.

Tell students they will use the monarch sighting map to observe where monarchs are in the United 
States during each month of the year by creating flipbooks. Each page of their flipbooks will show one 
month of data. The flipbooks will allow students to more easily examine data one month at a time.

Distribute 12 precut flipbook maps (Lesson 16 Resource D) to each student.  Ask students to sequence 
the flipbook maps in order of the months, starting with January. Students should then divide their 
flipbook maps into two stacks so that the January through July flipbook maps are separate from the 
August through December flipbook maps. Students will analyze the data on the January through July 
flipbook maps and the August through December flipbook maps separately before putting all the 
flipbook maps together to analyze data for the entire year.

Explain to students that they will watch the monarch sighting map progress again from January 
through July. Tell students that as each month is displayed, they should look at the flipbook map that 
shows that month’s data and compare the data with the displayed Journey North map. As students 
compare the data, they should use a colored pencil or marker to color over or circle the dots that 
represent monarch sightings on their flipbook map.  Encourage students to use a different color 
for each month. Students can use colors like the ones on the displayed Journey North map if those 
colors are available.

When students are ready, manually drag the slider along the scroll bar one month at a time. Pause for 
each month to allow students to compare the data on the Journey North map with the data on their 
flipbook map for that month and color over or circle the data points. Help students understand that 
they should ignore data points for previous months on the Journey North map as it populates over 
time. For example, when looking at data for March, students should ignore data points for January 
and February.

Pause after students finish their July flipbook maps. Ask students to restack their January through July 
flipbook maps one on top of the other in order of the months. Then tell students to hold one side 
of their stack of January through July flipbook maps tightly with their fingers to create a flipbook.  
Show students how to use their flipbooks by flipping through the pages on the opposite side with their 
thumb. Explain that this flipbook is a way for students to visualize what happens in monarch 
movement from January through July. After students use their flipbooks, ask them to record what they 

Teacher Note
While the map is identified as a spring 
map, it also includes data for months 
in winter and summer. As needed,  
remind students of the months in each 
season (2E).

Teacher Note
If time allows, consider allowing 
students to create their own flipbook 
maps by printing the blank maps 
in Lesson 16 Resource D and asking 
students to draw dots or lines 
to represent where monarchs were 
sighted each month. If students make 
their own flipbook maps, consider using 
the Journey North website to access 
data from the previous year instead 
of using 2017 data. Instructions for using 
the website are in Lesson 16 Resource C.

If having students create their own 
flipbook maps, consider splitting up the 
work by allowing half of the class to work 
on maps for January through July while 
the other half works simultaneously 
on maps for August through December. 
Students can then pair up to compare 
maps, make observations, and create 
flipbooks for an entire year.

Differentiation
Consider allowing students who struggle 
with fine motor skills to draw lines 
to indicate regions where monarchs are 
found each month instead of coloring 
over or circling individual data points.

Teacher Note
Alternatively, students can create their 
flipbooks by binding their flipbook maps 
along one side with glue or staples.
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As data for each month displays, point out additional sightings or sightings that no longer appear on the 
map. Review the key with students, and clarify that each color corresponds to a different month.

Tell students they will use the monarch sighting map to observe where monarchs are in the United 
States during each month of the year by creating flipbooks. Each page of their flipbooks will show one 
month of data. The flipbooks will allow students to more easily examine data one month at a time.

Distribute 12 precut flipbook maps (Lesson 16 Resource D) to each student.  Ask students to sequence 
the flipbook maps in order of the months, starting with January. Students should then divide their 
flipbook maps into two stacks so that the January through July flipbook maps are separate from the 
August through December flipbook maps. Students will analyze the data on the January through July 
flipbook maps and the August through December flipbook maps separately before putting all the 
flipbook maps together to analyze data for the entire year.

Explain to students that they will watch the monarch sighting map progress again from January 
through July. Tell students that as each month is displayed, they should look at the flipbook map that 
shows that month’s data and compare the data with the displayed Journey North map. As students 
compare the data, they should use a colored pencil or marker to color over or circle the dots that 
represent monarch sightings on their flipbook map.  Encourage students to use a different color 
for each month. Students can use colors like the ones on the displayed Journey North map if those 
colors are available.

When students are ready, manually drag the slider along the scroll bar one month at a time. Pause for 
each month to allow students to compare the data on the Journey North map with the data on their 
flipbook map for that month and color over or circle the data points. Help students understand that 
they should ignore data points for previous months on the Journey North map as it populates over 
time. For example, when looking at data for March, students should ignore data points for January 
and February.

Pause after students finish their July flipbook maps. Ask students to restack their January through July 
flipbook maps one on top of the other in order of the months. Then tell students to hold one side 
of their stack of January through July flipbook maps tightly with their fingers to create a flipbook.  
Show students how to use their flipbooks by flipping through the pages on the opposite side with their 
thumb. Explain that this flipbook is a way for students to visualize what happens in monarch 
movement from January through July. After students use their flipbooks, ask them to record what they 

Teacher Note
While the map is identified as a spring 
map, it also includes data for months 
in winter and summer. As needed,  
remind students of the months in each 
season (2E).

Teacher Note
If time allows, consider allowing 
students to create their own flipbook 
maps by printing the blank maps 
in Lesson 16 Resource D and asking 
students to draw dots or lines 
to represent where monarchs were 
sighted each month. If students make 
their own flipbook maps, consider using 
the Journey North website to access 
data from the previous year instead 
of using 2017 data. Instructions for using 
the website are in Lesson 16 Resource C.

If having students create their own 
flipbook maps, consider splitting up the 
work by allowing half of the class to work 
on maps for January through July while 
the other half works simultaneously 
on maps for August through December. 
Students can then pair up to compare 
maps, make observations, and create 
flipbooks for an entire year.

Differentiation
Consider allowing students who struggle 
with fine motor skills to draw lines 
to indicate regions where monarchs are 
found each month instead of coloring 
over or circling individual data points.

Teacher Note
Alternatively, students can create their 
flipbooks by binding their flipbook maps 
along one side with glue or staples.
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notice in their Science Logbooks (Lesson 16 Activity Guide). Then ask for volunteers to share their ideas 
with the class. 

 ►What patterns do you notice for January through July?

 ▪ More monarchs go to places like New York as the temperatures increase during the summer. 

 ▪ Monarchs leave warmer places in the summer and go north. 

 ▪ There are way more monarch sightings in the spring and summer than during the winter. 

Tell students they will now complete the same activity for August through December. Use the Journey 
North website to show students the adult monarch sighting map for fall 2017: http://phdsci.link/1229. 
Remind students of the key, and help them notice the color associated with each date range. Manually 
drag the slider along the scroll bar approximately one month at a time.  Pause for each month 
to allow students to compare data and color or circle the data points on that month’s flipbook map.

After students complete their flipbook maps for August through December, have them use the flipbook 
maps to create a flipbook to visualize what happens in monarch movement during these months. Tell 
students to record what they notice in their Science Logbooks (Lesson 16 Activity Guide), and ask for 
volunteers to share their ideas with the class.

 ►What patterns do you notice for August through December?

 ▪ The monarchs move south to warmer places like Florida in November and December. 

 ▪ The monarchs leave cold places like New York as it gets closer to winter. 

 ▪ There are not as many monarch sightings as it gets colder. 

Finally, allow students to put all 12 of their flipbook maps together to create a single flipbook for 
January through December. Ask students to observe the movement of the monarch butterflies for all 
12 months to make additional observations. 

 ►What do you think about the movement of monarch butterflies now?

 ▪ It looks like monarchs fly up and back down again in different months. 

 ▪ I think monarch butterflies leave in the winter months and come back when it’s spring 
or summer. 

 ▪ I think monarch butterflies fly north in the summer and south in the winter. 

Teacher Note
Encourage students to use cardinal 
directions as they describe the 
movement of monarch butterflies. 
If students need support, consider 
displaying a compass.

Teacher Note
The sightings for the fall map are not 
shown by month but are instead in 13-day 
increments. The 2017 flipbook maps 
(Lesson 16 Resource D) show data for 
each individual month. To help students 
compare the data on their flipbook maps 
with the data on the Journey North 
map, display approximately one month 
at a time by choosing the date closest 
to the end of each month (e.g., show data 
through 8/29 when students observe their 
August flipbook maps, and show data 
after 11/21 when students observe their 
December flipbooks maps). Because some 
colors on the Journey North key are for 
a range of dates that span more than one 
month, help students notice new data 
points that populate when moving from 
one month to the next (2E).

Extension
Consider using additional Journey 
North maps to have students create 
a flipbook that includes data for 
multiple years. As students flip through 
maps representing multiple years, the 
seasonal cycles and migration patterns 
will become more visible. Instructions 
for using the Journey North website are 
in Lesson 16 Resource C.
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Notice and Wonder about Migration Map  6 minutes 

Display the monarch migration map (Lesson 16 Resource E). Ask students to record what they notice 
and wonder about the map in their Science Logbooks (Lesson 16 Activity Guide).
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Sample student responses: 

I Notice I Wonder

 ▪ There is a fall and a spring migration. 
 ▪ The monarchs move south during the fall and 

north during the spring. 
 ▪ This map looks like our flipbooks except it 

has seasons. 

 ▪ What do the colors mean? 
 ▪ Do monarchs move south to stay warm? 
 ▪ Why do monarchs live in a larger area during 

the summer? 

Tell students that to help make sense of this complex map, they will record where monarch butterflies 
move season by season in their Science Logbooks (Lesson 16 Activity Guide). Students should work 
in pairs or small groups to analyze the map more closely by season. Circulate to support students who 
need help interpreting what each part of the map represents.
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Sample student responses: 

Spring Summer

 ▪ The monarchs start to move north. 
 ▪ The monarchs are in a larger area than during 

the winter. 

 ▪ The monarchs are in a lot of places in 
the summer. 

 ▪ The monarchs are in northern areas where 
they aren’t found at any other time of year. 

Fall Winter

 ▪ The monarchs move out of the middle of the 
United States and go south. 

 ▪ Some monarchs start moving toward the west 
coast of the United States. 

 ▪ The monarchs go to California, Florida, 
and Mexico. 

 ▪ The monarchs are only in a few, really 
small areas. 

Act Out Migration  6 minutes 

After students have had time to consider what happens each season during monarch migration, post 
one of the migration wall labels (Lesson 16 Resource F)—North, East, South, West—on each wall  
of the room.  Invite students to pretend they are monarch butterflies in the summer, preparing  
to move to a new area. Ask students to move silently to the labeled wall where they believe they  
should start. After students move, call out a change in seasons, and allow students to move silently 
again. After each move, ask for a few student volunteers to share why they chose their location.  
Provide students the opportunity to change locations if they think they chose the wrong one. Move 
through all the seasons at least once, and repeat a few times if time allows.

Teacher Note
When placing the wall labels, help 
students realize that these labels 
represent the cardinal directions. Ensure 
that all students understand that the 
orientation of the room mimics the 
migration map they just viewed (4C).
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Check for Understanding
Students should realize that monarch butterflies move to different locations throughout the year and 
start to connect this movement to the idea of seasonal change.

Evidence

Look for evidence that all students
 ▪ correctly identify the location of monarch butterflies during each season and
 ▪ realize that monarch butterflies move to new locations as the seasons change.

Next Steps

If students need support connecting specific movements of monarch butterflies to each season, 
consider using the monarch migration map (Lesson 16 Resource E) to walk through the movements 
season by season as a class.

Define Migration  5 minutes 

After students have acted out the monarchs’ migration movements, read page 23 (“A butterfly 
is magical”) from A Butterfly Is Patient  (Aston and Long 2015).

 ►What do you think the book means when it says that the butterflies are waiting for spring?

 ▪ Maybe they need plants to grow, and that doesn’t happen until spring. 

 ▪ Maybe they can’t be where it is cold, so they wait for it be warmer in the spring. 

Confirm that monarch butterflies stay in a few locations in the south to wait for spring. In the spring, 
they return to areas in the north and prepare to reproduce.

 ►How would you describe the monarch butterflies’ movements through all four seasons?

 ▪ The monarch butterflies go south to warmer places during the winter. They go north during the 
spring and summer. Then they start moving south again during the fall. 

 ▪ The monarchs go from being in a lot of places during the summer to a smaller area in the fall. 
They move into an even smaller area in the winter before they spread out again in the spring. 
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Highlight student responses that mention monarch butterflies moving to warmer places in the fall and 
winter. Tell students that the movement of animals from one region or environment to another, usually 
according to the seasons, is called migration. 

English Language Development
The term migration  is used repeatedly in this module. Introduce this term explicitly. Sharing the 
Spanish cognate migración  may be useful.

Land  5 minutes 

Direct students to discuss with a partner how they think migration may help monarch butterflies  
survive before asking for volunteers to share with the class.

Sample student responses: 

 ▪ I think the monarchs’ food disappears during the winter. 

 ▪ I don’t think butterflies are suited to living in cold weather. 

 ▪ Maybe another animal tries to eat them during the fall and winter. 

Highlight student responses that mention seasonal changes in the environment. Ask students to think 
about seasonal changes more deeply as they discuss the following question with a partner before 
sharing their ideas with the class.

 ►What about the seasons do you think causes monarch butterflies to migrate? 

 ▪ The temperature is different between summer and winter. Maybe the monarchs know when the 
seasons will change. 

 ▪ We learned that there can be different amounts of precipitation in different seasons. Maybe 
monarch butterflies need a certain amount of water to survive in an environment. 

Teacher Note
Note that students may think that the 
same individual butterflies migrate 
back and forth seasonally. Prevent 
this misconception by explaining that 
seasonal migration occurs over several 
generations of butterflies. However, 
this is not the case for all animals 
that migrate. For more information 
on monarch generations, view this 
diagram on the Journey North website: 
http://phdsci.link/1232 (Annenberg 
Learner 1997–2019) (2E).

Differentiation
Some students may benefit from 
additional scaffolding to help them 
clarify the relationship between  
seasonal changes and monarch butterfly 
migration. Consider providing sentence 
frames such as the following (3F).
 ▪ I think _____ causes monarch 

butterflies to _____.
 ▪ I think changes in the seasons cause 

monarch butterflies to _____ 
because _____.

 ▪ Monarch butterflies migrate because 
_____ changes.
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Confirm that monarch butterflies migrate due to seasonal changes in their environment. These 
seasonal changes affect the conditions of the environment, which can make the environment less 
suitable for the butterflies. Therefore, monarch butterflies migrate to a more suitable environment  
until the conditions change back.

 ►What new questions do you have about butterfly migration?

 ▪ Do all butterflies migrate? 

 ▪ Do butterflies return to the exact same place they started? 

 ▪ How do butterflies know where to go? 

 ▪ Did the butterfly that formed the fossil migrate? 

Tell students that they will learn about strategies other butterflies use to survive seasonal changes 
in their environment in the next lesson as they continue to investigate the Phenomenon Question 
How do organisms survive seasonal changes?

Optional Homework
Encourage students to sign up for Journey North or another sighting project with their family 
to participate in registering sightings of monarch butterflies or other animals.
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Lesson 17
Objective: Investigate how other butterflies survive seasonal changes.

Launch  5 minutes 

Display the photographs of the caterpillar and the butterfly in the snow (Lesson 17 Resource A).

 ►How do these photographs challenge what you think about butterflies and migration?

 ▪ How can the butterfly survive in the snow? I thought the plants that butterflies eat are gone 
in the winter. Maybe different butterflies have different needs. 

 ▪ Why didn’t this butterfly migrate? Maybe not all butterflies need to leave their environment 
when the seasons change. 

 ▪ The butterfly doesn’t look like a monarch. Maybe it can survive in places monarchs can’t. 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Introduce Butterfly Life Cycle 
(6 minutes)

 ▪ Describe Monarch Butterfly Life 
Cycle (6 minutes)

 ▪ Explore Other Butterfly Life 
Cycles (23 minutes)

Land (5 minutes)
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Explain to students that to better understand how other butterflies survive seasonal changes, students 
need to consider how different kinds of butterflies change and grow during their lifetime.

Learn  35 minutes 

Introduce Butterfly Life Cycle  6 minutes 

Instruct students to find a partner, and then distribute a set of butterfly life cycle cards 
(Lesson 17 Resource B) to each student pair. Ask students to place the cards in order from the butterfly 
life cycle stage they think occurs first to the stage they think occurs last. Invite student pairs to share 
their order with the class.  

Sample student responses: 

 ▪ We think the life cycle starts with an adult that lays an egg. A caterpillar hatches out of the  
egg and grows into a chrysalis. A new adult comes out of the chrysalis. 

 ▪ We think the life cycle starts with an egg that hatches into a caterpillar. The caterpillar turns 
into a chrysalis, and then an adult comes out of the chrysalis. 

Play the “Egg to Butterfly: The Life of a Monarch” (Belchamber 2018) video (http://phdsci.link/1225) 
without sound. After students watch the video, allow them the opportunity to rearrange their cards. 
As needed, guide students to place the cards in the following order: egg, caterpillar, chrysalis, 
adult.  

Describe Monarch Butterfly Life Cycle  6 minutes 

Display the monarch butterfly life cycle (Lesson 17 Resource C), and ask students to share what 
they notice.

English Language Development
The words egg  and chrysalis  are used 
repeatedly in this module. Consider 
showing additional images to reinforce 
that these life stages are not unique 
to monarch butterflies. Images of eggs 
could include bird eggs or reptile eggs, 
and images of chrysalises could include 
chrysalises of other kinds of butterflies (2E).

Teacher Note
If students have been observing 
live painted lady caterpillars in the 
classroom, invite them to refer to the 
changes they have observed in the 
caterpillars over time.

Teacher Note
Students may begin with any stage 
of the life cycle as long as the sequence 
is correct because it is a cycle and not 
a linear process.

Differentiation
If students need additional support, 
consider rereading pages 1–4 
of A Butterfly Is Patient . Invite students 
to observe the illustrations of the 
butterfly life cycle on pages 3 and 4 (2E).
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Sample student responses: 

 ▪ There are pictures of monarchs at each stage of their life cycle. 

 ▪ It looks like monarchs are adults during the winter. The adults migrate to survive. 

Explain to students that multiple generations of monarchs go through this life cycle during a single 
year, but that when winter comes, adult monarchs migrate to warmer areas. They do not lay eggs 
until they migrate in the spring. Tell students that they will now examine the life cycles of other kinds 
of butterflies to better understand how other butterflies survive seasonal changes.

Explore Other Butterfly Life Cycles  23 minutes 

Divide the class into four groups. Explain that groups will rotate through stations to view the life cycles 
of four other kinds of butterflies (Lesson 17 Resource D). Students should spend about 5 minutes  
at each station to observe the butterfly’s life cycle and record in their Science Logbooks 
(Lesson 17 Activity Guide) the stage the butterfly is in during winter and ideas about what this stage 
might reveal about how the butterfly survives seasonal changes.  Students should also include  
a sketch of the life cycle stage the butterfly is in during winter.

Summary of stations:

 ▪ Station 1: Students observe the life cycle stages of the coral hairstreak butterfly to learn that  
these butterflies spend winter in the egg stage.

 ▪ Station 2: Students observe the life cycle stages of the Baltimore checkerspot butterfly to learn 
that these butterflies spend winter in the caterpillar stage.

 ▪ Station 3: Students observe the life cycle stages of the black swallowtail butterfly to learn that 
these butterflies spend winter in the chrysalis stage.

 ▪ Station 4: Students observe the life cycle stages of the mourning cloak butterfly to learn that 
these butterflies spend winter in the adult stage.

As students work, circulate to support teamwork, and encourage students to record detailed 
observations.

Differentiation
Some students may benefit from 
additional time at each station. 
If needed, allow students more time 
to record ideas about how each kind 
of butterfly survives the winter.
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Sample student responses: 

 ▪ The coral hairstreak is in the egg stage during the winter. Maybe the egg waits to hatch until 
it warms up in the spring, and that’s how this butterfly survives the winter. 

 ▪ The Baltimore checkerspot is in the caterpillar stage in the winter. Maybe the caterpillars  
burrow under the ground to stay warm during the winter. 

 ▪ The black swallowtail is in the chrysalis stage in the winter. Maybe the butterfly waits in the 
chrysalis stage until it is warm enough to come out. 

 ▪ The mourning cloak is in the adult stage in the winter. I wonder if they migrate like  
monarchs.  

Check for Understanding
As students observe the life cycles of other kinds of butterflies, they should realize that different kinds 
of butterflies use different strategies to survive seasonal changes.

Evidence

Look for evidence that all students
 ▪ correctly identify the life cycle stage of each kind of butterfly during winter and
 ▪ connect the life cycle stage during winter to how it might help the butterfly survive.

Next Steps

If students struggle to consider the life cycle stage during winter as a survival strategy, work with  
small groups and ask guiding questions such as these: Do all butterflies spend winter in the same life 
cycle stage? Do you think all butterflies use the same strategy to survive winter?

After groups have visited all four stations, bring students back together as a class.

 ►What do you notice about the life cycle stages of the butterflies we observed? In what ways are 
their strategies for surviving winter different?

 ▪ The butterflies all go through the same life cycle stages. They all go from an egg to a caterpillar 
to a chrysalis to an adult. 

 ▪ The coral hairstreak butterfly lays eggs that last all winter. 

 ▪ Baltimore checkerspots stay as caterpillars in the winter. 

 ▪ Black swallowtails stay in their protective chrysalises during the winter. 

 ▪ Mourning cloaks are adults during the winter. 

Teacher Note
Unlike monarchs, mourning cloaks do not 
migrate. They spend the winter as adults 
in an inactive state.
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 ►Why do you think different kinds of butterflies spend the winter in different life cycle 
stages?  

 ▪ Maybe different butterflies can survive better in different life cycle stages. 

 ▪ I guess some butterflies survive in different ways depending on where they live. 

 ▪ Some butterflies might be better suited to the season as an egg than an adult. 

Land  5 minutes 

Ask students to reflect on the butterfly life cycles and survival strategies they observed during this 
lesson as they consider what they now know about the Phenomenon Question How do organisms 
survive seasonal changes?

Sample student responses: 

 ▪ Butterflies have different ways of surviving changes in seasons. 

 ▪ Different butterflies can survive in changing environments because they use different  
strategies. 

Teacher Note
For this activity, students should 
understand that different kinds 
of butterflies spend the winter 
in different life cycle stages and that 
this characteristic affects their survival. 
Students do not need to understand 
exactly how each kind of butterfly 
survives the winter. Help students focus 
on the idea that the life cycle stage 
in which each butterfly spends the winter 
must be the stage that best allows that 
kind of butterfly to survive.

Extension
If students are interested in how being 
in a particular life cycle stage during 
winter helps each kind of butterfly 
survive, encourage them to research this 
topic further. Students can present their 
findings to the class.

Teacher Note
Display the monarch butterfly life cycle (Lesson 17 Resource C). Invite students to work with a partner 
to compare the life cycle of monarch butterflies to the life cycle of the radish plants that they have 
been observing since the seeds were planted for Lesson 10 (3.10B).* Create a chart on the board 
or a piece of chart paper with one column in the chart labeled “What is similar between butterfly and 
radish plant life cycles?” and the other column labeled “What is different between butterfly and radish 
plant life cycles?” Work together as a class to fill out the chart. 

Students should note that both plants and animals go through different stages, grow, look different 
at different stages, and continue the cycle by creating new organisms. Students should also recognize 
differences in plant and animal life cycles including that radish plants begin as seeds and form flowers, 
while butterflies begin as eggs. Students may notice that young radish plants look similar to adult 
radish plants, but caterpillars look very different from adult butterflies.

*Students will be assessed on 3.10B in the End-of-Module Assessment.
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Summarize for students that although all butterflies experience the same life cycle stages, they use 
a variety of strategies to survive seasonal changes. Emphasize for students that during the winter, the 
conditions of the environment change. Different kinds of butterflies use different strategies to survive 
this change so they do not die.

Prompt students to consider how seasonal changes may affect other animals. Tell students that in the 
next lesson, they will have the opportunity to examine how other animals respond to seasonal changes 
in their environment.

Optional Homework
Suggest that students continue to research the differences in butterfly life cycles. Students can report 
back to the class what they learn about different generations and survival strategies.
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Lesson 18
Objective: Describe how seasonal changes affect the suitability of animals to their environment.

Launch  5 minutes

Invite students to revisit the model they created in Lesson 7 of the present-day environment of the 
Florissant area by turning to the model in their Science Logbooks (Lesson 7 Activity Guide B). 
Remind students that all the animals represented in the model are found in the same environment 
as butterflies in the Florissant area.

Present-Day Environment of the Florissant Area

Tree

Butterfly

Bear
Fern

Squirrel

DeerFlowering
plant

Beetle

Bird

Agenda
Launch (5 minutes)

Learn (33 minutes)

▪ Categorize Animals (16 minutes)

▪ Describe Strategies to Survive
Seasonal Changes (12 minutes)

▪ Update Anchor Chart (5 minutes)

Land (7 minutes)
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 ►How do you think the other animals in this environment respond to seasonal changes?

▪ I think deer stay in the same area during all seasons. If they need to leave, though, they can
just walk to go somewhere else.

▪ Birds can fly away if the seasons change the environment enough that it is no longer suitable
for them to survive.

▪ The beetles probably die if it gets too cold.

Tell students that during this lesson, they will take a closer look at how other animals respond 
to seasonal changes in their environment.

Learn  33 minutes

Categorize Animals  16 minutes

Display the photograph of a forest environment (Lesson 18 Resource A).

Teacher Note
Students focus on how animals other 
than butterflies survive seasonal changes 
in this lesson. Students will investigate 
how plants survive seasonal changes 
in the next lesson.
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Explain to students that the animals they will observe all live in this environment during most 
of the year. Divide students into pairs, and distribute a set of category headings and animal cards 
(Lesson 18 Resource B) to each student pair. Instruct students to keep the animal cards folded so only 
the animal name and photograph are visible.

Tell students they will sort the animal cards by placing each card beneath one of the category 
headings based on what they think the animal does in response to a seasonal change in the forest 
environment. Students should be able to justify how they sorted the cards based on their current 
knowledge and in response to the following question. Post the question in an area visible to all 
students so they can refer to it as they sort their cards.

 ►How do you think each animal would respond if the forest environment became very cold and
snowy during the winter?

If students think an animal would leave the area as monarch butterflies do, then they should place the 
animal’s card under the Move heading. If students think an animal could survive the seasonal change 
without leaving, then they should place the animal’s card under the Stay heading. If students do not 
think an animal could move or survive the seasonal change, then they should place the animal’s card 
under the Die heading.

After students have sorted their animal cards, ask them to discuss the following question with their 
partner and record their answer in their Science Logbooks (Lesson 18 Activity Guide).

 ►How did you decide which animals to place in each category?

▪ We thought bigger animals could leave more easily.

▪ We thought birds would be able to leave the easiest because they can fly.

▪ We know that bears hibernate, so we thought maybe other animals do too.

Allow students the opportunity to review how others sorted their animal cards and discuss how they 
chose which animals to place in each category.

After students have compared how they sorted their cards, ask students to unfold each animal 
card to reveal the animal’s behavior during winter. Allow students time to reflect on this new 
information and re-sort their animal cards for each category heading.

Teacher Note
While there is some dispute in the 
scientific community regarding whether 
bears are true hibernators, hibernation 
in this lesson refers to the decrease 
in metabolic rate that allows some 
animals to survive for long periods 
without food or water. For more 
information on bear hibernation, see  
the NPS website: http://phdsci.link/1230 
(NPS 2017a).
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 ►How did you change how you sorted your cards based on the information on each card?

▪ We thought that bigger animals like elk would be able to leave more easily, but they
actually stay.

▪ We thought all birds would migrate, but cardinals stay during the winter.

▪ We knew that bears survive the winter by hibernating, but we were surprised that other
animals, like frogs and snakes, hibernate too.

▪ We thought dragonflies would die, but they actually migrate.

Explain that animals use a variety of strategies to survive seasonal changes in their environment. Tell 
students they will now work with their partner to pick two animals from the animal cards and describe 
how these animals survive the winter in more depth.

Describe Strategies to Survive Seasonal Changes  12 minutes

Ask each student pair to select one animal from the Stay category and one animal from the Move 
category and to examine the photographs and information on these cards closely. Remind students 
of the environment in which these animals live most of the year by again displaying the photograph 
of a forest environment (Lesson 18 Resource A).

For the animal from the Stay category, students should focus on how the animal is suited to the forest 
environment even during winter. For the animal from the Move category, students should focus on why 
the animal is not suited to the forest environment during winter. Students should record their ideas 
in their Science Logbooks (Lesson 18 Activity Guide). 

Sample student responses: 

▪ Elk stay in the forest during winter. They dig through the snow to find food to survive. We think
that elk are suited to the environment even during winter because it looks like they have thick
fur to keep them warm.

▪ Dragonflies leave the forest during winter. We think that dragonflies are not suited to the forest
environment during winter because it doesn’t look like they have a way to stay warm.

Differentiation
If students need additional support 
as they describe the survival strategy 
of each animal, consider providing 
sentence frames such as the ones below 
(3F).
▪ The _____ (stays/leaves) during the

winter.
▪ This animal _____ to survive the winter.
▪ The survival strategy of _____

is to _____. This helps it survive the
winter because _____.
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Check for Understanding
Students should understand that animals leave or stay in an environment during winter based 
on whether they are still suited to the environment after the seasonal change.

Evidence

Look for evidence that all students
 ▪ use observations and information from the animal cards to describe survival strategies and
 ▪ connect survival strategies to whether the animal is suited to the environment after the seasonal change.

Next Steps

If students struggle to identify survival strategies or to describe whether animals are suited to the forest 
environment during winter, consider working with small groups to read each animal card and identify 
characteristics of the animals that might affect their suitability to the forest environment during winter.

After students have had time to record their ideas, combine student pairs to create groups of four.  
Ask students in each group to discuss how their animals survive during winter. Students should also 
discuss the following questions with their group before sharing with the class.

 ►What do you notice about how the animals in the forest environment survive seasonal changes?

 ▪ All the animals have some way of dealing with seasonal changes. 

 ▪ Animals that can’t leave have another way to survive. 

 ▪ A lot of the animals that stay in the forest environment sleep until the conditions change. 

 ►When an environment changes, what makes it suitable for some animals but not for others?

 ▪ When an environment gets a lot colder in winter, some animals don’t have a way to stay warm, 
so they move away until spring. 

 ▪ Every animal has different needs. When an environment changes during the winter, it might 
have what some animals need but not what others need. 

Update Anchor Chart  5 minutes 

Summarize students’ ideas about survival strategies, seasonal changes, and changes in suitability 
to generate a statement to add to the anchor chart. As needed, review with students that if an animal 
is no longer suited to its environment after a seasonal change and it is unable to leave, then the 
animal will die.
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Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and 

some cannot survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, 

defend themselves, and cope with change.

Effects of Environmental Change
• When the conditions of an environment change, some of the animals that live there stay and survive, 

some move away, and some die.

Land  7 minutes 

Ask student to think back to what they learned in the previous lesson about how butterflies survive during 
winter. Display the anchor model. Ask students to combine what they learned about winter survival 
strategies of butterflies with how seasonal changes affect suitability to determine what they should add 
to the anchor model. Paraphrase students’ responses to generate a statement to add to the anchor model.



Copyright © Great Minds PBC186

Survival and Change ▸ Lesson 18 PhD SCIENCE® TEKS EDITION

Sample student responses: 

 ▪ The environment changes during the winter. Some butterflies have to migrate because they 
aren’t suited to the environment during the winter.  
If they don’t move away, they will die. 

 ▪ When winter comes, some butterflies lay eggs that don’t hatch until spring when it’s warmer. 

 ▪ Some butterflies move to new areas. Others have characteristics that make them suited to the 
environment even during the winter. 

Sample anchor model: 

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies 
get what they need to survive from their environment. Butterflies have characteristics that help them get what 
they need, such as a proboscis to get nectar and wings to fly. Like many other animals, butterflies can be found 
in groups. Butterflies have lived on Earth for millions of years, so they can survive in changing environments. 
When seasonal changes occur in environments where butterflies live, some butterflies must migrate or die. Other 
butterflies have characteristics that allow them to stay and survive in the environment even after it changes.

Water

Grass

Butterflies

Some migrate

Some stay
Flowering plants

Tree

Butterfly Survival

Proboscis

Wings

Seasonal change
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Ask students to review the anchor model, and draw students’ attention to the plants in the model.

 ►How do you think plants respond to seasonal changes?

 ▪ Plants can’t move, so I think they must die and regrow in the spring. 

 ▪ I know some plants can stay green all winter. Maybe they have characteristics that help them 
survive even when it is very cold. 

Tell students that they will have the opportunity to investigate how plants respond to seasonal 
changes in the next lesson.

Optional Homework
Encourage students to observe plants where they live and record what they notice about these plants 
in the current season.



Copyright © Great Minds PBC188

Survival and Change ▸ Lesson 19 PhD SCIENCE® TEKS EDITION

Lesson 19
Objective: Investigate plants to determine that they are also affected by seasonal changes.

Launch  5 minutes 

Display the photographs of a birch forest in summer and winter side by side (Lesson 19 Resource B).  
Ask students to think about the strategies animals use to survive seasonal changes as they consider 
how plants might survive these same changes.

 ►What in this environment is different in the winter compared with the summer?

 ▪ It looks really cold in the winter because there is snow and ice. 

 ▪ A lot of the plants are probably dead in winter. 

 ▪ The plants on the ground are covered in snow during the winter. 

 ▪ The trees don’t look like they have any leaves on them during the winter. 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Investigate Seasonal Changes 
in Plants (10 minutes)

 ▪ Observe Plants (10 minutes)

 ▪ Analyze Plant Observations 
(10 minutes)

 ▪ Revise Anchor Chart (5 minutes)

Land (5 minutes)

Teacher Note
As an alternative to showing the birch 
forest photographs, consider having 
students watch the first 2 minutes of  
this BBC video that uses time-lapse 
photography to demonstrate 
the dramatic changes plants 
experience through the seasons: 
http://phdsci.link/1231 (Attenborough 
1995) (2E).
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 ►Based on your past experiences with plants, how do you think they respond  
to seasonal changes?

 ▪ The grass around my house gets really dry and brown during the summer if it’s really hot. 

 ▪ The leaves on trees turn red, yellow, and brown during the fall. 

 ▪ I don’t usually see flowers in the winter. 

 ▪ Lots of flowers bloom in the spring when it starts to get warm again. 

 ►Do you think the plants in these photographs might use strategies to survive seasonal changes 
similar to the strategies animals use? Why or why not?

 ▪ I think they must use different strategies because plants can’t move to leave an area. 

 ▪ The plants would have to stay in the area, but I don’t think trees can hibernate like bears. 

 ▪ I know there are trees that are really big and old. So, I don’t think trees die every year even  
when they lose their leaves. 

Invite students to think about how they can find out what strategies plants use to survive 
seasonal changes.

Learn  35 minutes 

Investigate Seasonal Changes in Plants  10 minutes 

Ask students to think again about the differences they notice between the photographs of the birch 
forest in summer and winter. 

 ►How would you describe the changes that happen as the seasons change from summer to fall 
and then to winter?

 ▪ The temperature changes from summer to winter. It starts to get colder in the fall, and winter 
is the coldest season. 

 ▪ Sometimes there are changes in the amount of precipitation. 
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 ▪ It seems like summer has more sunshine than winter. 

 ▪ The precipitation in summer is rain, but the precipitation in winter is sometimes snow. 

Ask students to Think–Pair–Share about how they could simulate some of the seasonal changes they 
described to test how plants respond. 

Sample student responses: 

 ▪ We could try to see how different plants respond to cold temperatures. Maybe we could put 
plants in a freezer or refrigerator. 

 ▪ We could cover a plant with snow and see what happens. 

 ▪ Since there isn’t as much sunlight in the winter, maybe we could see what happens to a plant 
if it is left in the dark. 

Highlight student responses that mention the amount of light a plant receives.  Explain to students 
that they will observe plants grown in different light conditions to investigate one example 
of a seasonal change that can affect plants. 

Safety Note
This investigation poses potential hazards. To minimize the risk, review these safety measures and 
look for evidence that students are following them (3.1A):
 ▪ Students must not place soil or any part of the plants in their eyes or mouths.
 ▪ Students must wash their hands immediately after handling the plants.

Observe Plants  10 minutes  
Divide students into small groups. Distribute one plant that was grown in direct sunlight (Plant 1) 
to each group. Explain to students that this plant was grown in light conditions similar to those a plant 
would typically experience in their location at this time of year.

Extension
If time and materials allow, consider 
having students plan and carry out 
their own fair tests to investigate how 
seasonal changes affect plants.

Teacher Note
If students do not initially propose 
amount of sunlight as a factor related 
to seasonal change, ask guiding 
questions to prompt students to think 
about what plants need to survive. Then 
tell students that the amount of sunlight 
a location receives changes from season 
to season and that most locations receive 
less sunlight during the winter than 
during the summer. At this level, students 
do not need to understand that seasons 
are the result of Earth’s tilt and caused 
by the differential intensity of sunlight 
on different areas of Earth across the 
year. 

Teacher Note
Light was chosen as the variable to test 
in this investigation because it is difficult 
to simulate other winter conditions 
(e.g., temperature variation) in the 
classroom.
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Ask students to make observations about the plant and record them in their Science Logbooks 
(Lesson 19 Activity Guide). As students make observations, tell them to measure and record the height 
of Plant 1.   Remind students to measure the height to the nearest half centimeter.

When all students have made observations about Plant 1, distribute a plant that was grown in the 
dark (Plant 2) to each group. Tell students that this plant was grown for 4 days in the same conditions 
as Plant 1, but it has been growing in complete darkness for the past few days. Explain that both plants 
received the same amount of water and were kept at the same temperature.

Ask students to measure the height of Plant 2 and record observations about how the plant looks 
in their Science Logbooks (Lesson 19 Activity Guide).

Sample student response:  

Plant 1 (light) Plant 2 (dark)

 ▪ 3
1
2 cm tall 

 ▪ Bright green 
 ▪ Big leaves 
 ▪ Plant standing up 

 ▪ 4 cm tall 

 ▪ Yellow color 
 ▪ Small leaves 
 ▪ Plant drooping over 

Analyze Plant Observations  10 minutes 

After students complete their observations, ask them to review what they noticed and to draw 
conclusions about the plants by completing a comparison chart in their Science Logbooks 
(Lesson 19 Activity Guide). Discuss the results of the investigation as a class. Remind students that both 
plants grew for the same length of time, received the same amount of water, and were kept at the 
same temperature, but the amount of light each plant received was different.

 ► In what ways are Plant 1 and Plant 2 similar?

 ▪ Both plants grew. 

 ▪ Both plants have leaves. 

Differentiation
If students need additional support 
with measuring during this activity, 
demonstrate how to measure the height 
of the plant by placing the ruler at the 
soil line and recording the distance to the 
tallest part of the plant.

Content Area Connection: 
Mathematics
Students should be familiar with reading 
length measurements on a ruler and 
drawing number lines to solve problems. 
However, students may need extra 
support in measuring and recording 
heights to the nearest half centimeter.  
Consider creating or printing rulers 
marked with only whole and half 
centimeters to support this new skill. 
Some students may also benefit from 
a reminder that rotating the ruler 
is similar to using a vertical number line 
to represent numbers in math.

Teacher Note
Height differences between the plants 
may be minimal, or the plants grown 
in the dark may be taller than the plants 
grown in direct sunlight as the plants 
used their energy to increase stem 
length and search for light rather than 
develop leaves. As needed, emphasize 
to students that both plants were able 
to continue growing, and help students 
focus on other differences between the 
plants.
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 ► In what ways are Plant 1 and Plant 2 different?

 ▪ Plant 2 is half a centimeter taller than Plant 1. 

 ▪ The leaves of the plants are different colors. Plant 1 is green, and Plant 2 is yellow. 

 ▪ Plant 2 is droopy, and Plant 1 is standing tall. 

 ►What do your observations help you understand about how this kind of plant might survive 
seasonal changes?

 ▪ The plant still grew without light, but it didn’t grow as well. 

 ▪ The plant without light looks sick. I think it might die soon. 

 ▪ The plant that got more light looks healthier, but the plant that didn’t get light isn’t dead. 

Check for Understanding
Students should realize that there are differences in the plants’ appearance and these differences 
relate to the amount of light each plant received.

Evidence

Look for evidence that all students
 ▪ clearly articulate the differences between the plants by using both quantitative and qualitative 

observations and
 ▪ express reasonable conclusions about how these plants may survive seasonal changes based on the 

differences between the plants.

Next Steps

If students have difficulty articulating their observations or making inferences based on their 
observations, then focus on both the quantitative and qualitative observations students made and 
help students understand the cause and effect relationship between the amount of light the plants 
received and their appearance.

After students have analyzed their observations, ask them to consider the cyclical nature of seasons.

 ►What do you think would happen if Plant 2 stayed in the dark forever?

 ▪ It already looks sick, so I think it would die. 

 ▪ I think it would die because plants need light to survive. 
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 ►What do you think would happen if Plant 2 was placed in the light again? 

 ▪ I think it would start to grow again. 

 ▪ I think the plant would become healthy again. 

Summarize for students that Plant 2 would likely die if it was left in the dark forever, but it would 
probably survive if it was placed back in the light. As needed, help students relate this information 
to the idea that seasons are cyclical and seasonal changes do not last forever. 

Revise Anchor Chart  5 minutes 

Invite students to Think–Pair–Share and summarize what they have learned about how some plants 
survive seasonal changes. Encourage students to justify their thinking with examples from the 
investigation.

Sample student responses: 

 ▪ Plants might just wait until spring to start growing again. Plant 2 wasn’t surviving well because 
it looked yellow and sick, but it was still growing. 

 ▪ Plants have strategies for surviving winter just like animals do. 

 ▪ Plants can survive in the dark like when it is winter. 

Update the anchor chart based on students’ responses.

Extension
As an extension, move one of the plants 
labeled as Plant 2 back into the light for 
the next 1 to 2 days and invite students 
to watch what happens to the plant.  
The plant should start to change from 
yellow back to green and stand back 
up. Discuss with students what this 
information helps them understand 
about plants’ ability to survive changing 
conditions in an environment.

Teacher Note
This investigation uses radish plants 
because of their ease of growth, but 
radish plants are annual plants that 
complete their life cycle within one year 
and then die. Students should be able 
to relate the results of this investigation 
to perennial plants with longer life cycles 
that need to survive multiple cycles 
of seasonal changes. Students do not 
need to understand the difference 
between annual and perennial plants 
at this level.
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Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and 

some cannot survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, 

defend themselves, and cope with change.

Effects of Environmental Change
• When the conditions of an environment change, some of the plants and animals that live there stay and 

survive, some move away, and some die.
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Land  5 minutes 

Ask students to respond to the question in their Science Logbooks (Lesson 19 Activity Guide) with 
a Quick Write.

 ►How does moving a plant from light to dark to light again model seasonal changes in a plant’s 
environment?

 ▪ The change from light to dark to light is like the change from summer to winter and back 
to summer. 

 ▪ Winter is like the dark, and spring and summer have more light. Then it gets darker again when 
the seasons change back to fall and winter. 

Emphasize for students that environmental changes associated with the seasons are not permanent 
because the seasons continue to cycle through fall, winter, spring, and summer each year. 
Different kinds of plants and animals use different strategies to help them survive these short-term 
environmental changes.

Tell students that not all environmental changes are short-term or reversible. In the next lesson, 
students will analyze long-term environmental changes as they investigate the Phenomenon Question 
How do long-term changes in an environment affect the organisms that live there?

Optional Homework
Encourage students to work with a family member to conduct their own plant investigation to test one 
of the other seasonal changes that students described in this lesson. For example, students can take 
a plant from home and expose it to cold temperatures for a few days by placing it in the refrigerator. 
Students should report their results to the class when the investigation is complete.
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Lessons 20–21
Long-Term Changes 
in an Environment

Prepare
In Lessons 20 and 21, students explore how long-term changes in an environment can create  
long-lasting problems for the organisms that live there. Students also brainstorm possible solutions 
to address some of these problems. In Lesson 20, students model a long-term change in a forest 
environment and communicate the effects of that change on the organisms that live there to learn 
that some organisms stay and survive, some move in or out, and some die. In Lesson 21, students 
evaluate proposed solutions to problems caused by a long-term change in an environment. Students 
also apply their knowledge of how organisms respond to changes in their environment during 
a Conceptual Checkpoint.

Student Learning

Knowledge Statement
When an environment experiences a long-term change, some organisms will stay and survive, some 
will move away, some will die, and other organisms will move to the changed environment.

Concept 3: Effects of  
Environmental Change
Focus Question

What happens to organisms when  
the environment changes?

Phenomenon Question

How do long-term changes in an  
environment affect the organisms 
that live there?
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Objectives
 ▪ Lesson 20: Analyze the effects of a long-term change in an environment on the organisms that 

live there.

 ▪ Lesson 21: Evaluate potential solutions to help organisms survive after a long-term change 
in an environment.

Texas Essential Knowledge and Skills 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)

3.3A  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)

3.4  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)

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

English Language Proficiency Standards Addressed

1A    Use prior knowledge and experiences to understand meanings in English.

5F    Write using a variety of grade-appropriate sentence lengths, patterns, and connecting 
words to combine phrases, clauses, and sentences in increasingly accurate ways as more 
English is acquired.
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Materials

Lesson 20 Lesson 21

Student Science Logbook (Lesson 20 Activity Guide) ●

Describe an Environment: glue stick, environment illustration (Lesson 20 Activity Guide), set of forest animal 
photographs, pencil or other writing utensil

●

Model a Change in an Environment: environment illustration with pasted forest animal photographs from previous 
activity, 4″ × 5″ piece of black construction paper, clear tape

●

Parking Lot Animal Information (1 per student pair) ●

Science Logbook (Lesson 21 Activity Guides A and B) ●

Teacher Forest Environment Photograph (Lesson 18 Resource A) ●

Parking Lot Photograph (Lesson 20 Resource B) ●

Anchor chart ● ●

Proposed Solution Photographs (Lesson 21 Resource A) ●

Proposed Solution Comparison Chart (Lesson 21 Resource B) ●

Conceptual Checkpoint Volcano Photographs (Lesson 21 Resource C) ●

Conceptual Checkpoint Animal Photographs and Information (Lesson 21 Resource D) ●

Preparation Prepare Forest Animal Photographs (see Lesson 20 Resource A). ●

Cut out a 4″ × 5″ piece of black construction paper for each student. ●

Print Parking Lot Animal Information (Lesson 20 Resource C) for each student pair. ●
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Lesson 20
Objective: Analyze the effects of a long-term change in an environment on the organisms that 
live there.

Launch  5 minutes 

Begin by displaying the forest environment photograph from Lesson 18 (Lesson 18 Resource A).

Have students work with a partner to list in their Science Logbooks (Lesson 20 Activity Guide) some 
of the ways this environment could change. 

Agenda
Launch (5 minutes)

Learn (33 minutes)

 ▪ Describe an Environment 
(10 minutes)

 ▪ Model a Change 
in an Environment (13 minutes)

 ▪ Describe a Changed Environment 
(10 minutes)

Land (7 minutes)

Teacher Note
If students describe only changes related 
to weather or other natural causes, 
consider asking a question such as this: 
Do you think the area around our school 
could have looked like this in the past?
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Sample student responses: 

 ▪ A fire could burn all the grass and trees. 
 ▪ A flood could overflow the river. 
 ▪ The grass could turn brown if it didn’t rain. 
 ▪ People could build houses. 
 ▪ The leaves on the trees could change color 

in the fall. 

 ▪ Cold weather could freeze the river, or it 
could snow. 

 ▪ A store could be built. 
 ▪ A tornado could destroy the land. 
 ▪ An amusement park could be built. 

Allow students enough time to generate a list, and ask student pairs to sort their ideas by circling 
similar ideas with the same colored pencil or crayon. Tell students to use a different-colored pencil 
or crayon for each category.

Sample student responses: 

 ▪ A fire could burn all the grass and trees. 

 ▪ A flood could overflow the river. 

 ▪ The grass could turn brown if it didn’t rain. 

 ▪ People could build houses. 

 ▪ The leaves on the trees could change color 
in the fall. 

 ▪ Cold weather could freeze the river,  
or it could snow. 

 ▪ A store could be built. 

 ▪ A tornado could destroy the land. 

 ▪ An amusement park could be built. 

 ►How did you sort your ideas?

 ▪ We circled changes caused by severe weather in purple, seasonal changes in green, and 
changes caused by humans in blue. 

 ▪ We circled changes related to weather in red and changes related to humans in blue. 

Remind students that they learned in previous lessons about severe weather and how seasonal 
changes can affect environments. Inform students that in this lesson, they will focus on how humans 
can change environments as they explore the Phenomenon Question How do long-term changes 
in an environment affect the organisms that live there?
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Learn  33 minutes 

Describe an Environment  10 minutes 

Have students view the environment illustration in their Science Logbooks (Lesson 20 Activity Guide). 
Explain that this illustration represents a forest environment similar to the environment they observed 
in the Launch.

 ►How would you describe this environment?

 ▪ It looks like a forest with a river. 

 ▪ There is grass around the river. 

 ▪ I see some tall trees and some other plants in the background. 

 ▪ There are rocks. 

Ask students to consider the organisms suited to living in the forest environment, including those not 
depicted in the illustration.

Sample student responses: 

 ▪ The environment has water, so it might be suitable for fish. 

 ▪ I think butterflies could probably live in this environment because there are plants and water. 

 ▪ The trees might provide food for squirrels. 
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Have students identify and label the organisms they see in the illustration (e.g., grass and trees). Then 
distribute a set of forest animal photographs (Lesson 20 Resource A)—fish, snake, deer, butterfly, and 
bird—to each student. Explain that each photograph represents one individual of each kind of animal 
that lives in this environment. Tell students to consider where each animal is best suited to live in the 
environment and to place each animal photograph in the location on the environment illustration 
most suitable for it.

Ask students to explain to a partner why they chose each location. Then have students discuss their 
ideas with the class. Encourage students to explain their reasoning.

Sample student responses: 

 ▪ The fish is suited to the river because it has fins. The river should have everything it needs. 

 ▪ I put the snake by the rocks because snakes live on land near places they can hide. I think that 
is its habitat. 

 ▪ I placed the butterfly near the plants because butterflies get food from plants. 

Allow time for students to change their animal locations based on the discussion, and then tell 
students to glue each animal in its final location. Ask students to circle and label the habitat of each 
organism on the illustration and to label the components that make up each habitat. Students should 
consider both the plants and the animals in the environment as they circle and label habitats.

Sample student response: 

Grass

Bird habitat

Trees

Bushes

River

Rocks

Snake habitat

Fish
habitat

Trees

Deer
    habitat

Butterfly
           habitat

Grass
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Have students review the illustration again, and ask what they can now add to their description of the 
environment.

Sample student responses: 

 ▪ It is a forest environment with many different habitats. 

 ▪ The forest environment is suitable for all these organisms. 

Model a Change in an Environment  13 minutes 

Have students revisit their ideas about humans changing an environment from the lesson’s Launch. 
Tell students that a company wants to build a parking lot in the forest environment their illustration 
represents but that the company first wants to analyze the possible effects on the environment.

 ►How do you think building a parking lot will affect the environment?

 ▪ Maybe some of the habitats will be destroyed. 

 ▪ I wonder if some animals will need to move. 

 ▪ I think some animals might die because they can’t live in a parking lot. The new environment 
might not be suitable anymore. 

Inform students that they will model this change by using a piece of black construction paper. 
Distribute a 4″ × 5″ piece of black construction paper to each student. Explain that the black 
construction paper represents a parking lot. Ask students to consider the best place for the company 
to build its parking lot and to place the piece of construction paper in that location on their  
illustration. Have students tape one side of the construction paper to the illustration to create a flap 
that students can use to cover and uncover the illustration.
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Sample parking lot model: 

Grass

Bird habitat

Trees

River

Rocks

Snake habitat

Fish
habitat

Trees

Deer
    habitat

Butterfly
           habitat

Grass

Bushes

Once students tape the construction paper in place, ask them to reconsider how building a parking lot 
will affect the environment.

Sample student responses: 

 ▪ Some organisms will lose their habitat. 

 ▪ The parking lot will take up a lot of the environment. 

 ▪ I still see some of the tops of trees and the field in the back. 

 ▪ I think most of the plants will be gone. 

Have students discuss with a partner what might happen to each organism after the  
parking lot is built. Instruct student pairs to brainstorm and record in their Science Logbooks 
(Lesson 20 Activity Guide) a possible change in each organism’s habitat and the possible effect  
of that change on the organism. Differentiation

To support students in identifying cause 
and effect relationships in this activity, 
consider allowing students to use 
sentence frames such as the ones below 
(5F).
 ▪ _____, so _____.
 ▪ Since _____, then _____.
 ▪ When _____, then _____.
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Sample student responses: 

Organism Possible Change in Habitat Possible Effect on Organism

Bird Trees chopped down I think the bird will leave to find another habitat 
since it can fly away. 

Deer Part of habitat destroyed I think the deer could live near the parking lot 
because some of its habitat would still be there. 

Butterfly Plants removed I think the butterfly would have to leave to find 
another habitat because it wouldn’t have food. 

Fish Trash enters river Since the parking lot would be next to the river, 
I think some trash might get into the water.  
The fish might survive, but it might die. 

Snake Ground covered I think the snake would try to leave and find 
another habitat in the forest, but I’m not sure how 
far a snake can move. 

Grass Ground covered I think the grass would die because there would 
be no ground for it to grow on. Grass around the 
outside of the parking lot might survive. 

Trees Ground covered The trees would die because they would 
be chopped down and covered. Trees outside the 
parking lot might survive. 
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Check for Understanding
As students work, look for them to make reasonable connections between what they have learned 
so far about changes in environments and how changes affect organisms.

Evidence

Look for evidence that all students
 ▪ describe reasonable effects on organisms based on their prior knowledge of environmental changes 

and
 ▪ provide accurate reasoning to support their responses.

Next Steps

If students struggle to provide reasonable responses, use guiding questions such as these: Will this 
organism stay, move, or die? Why?

After students finish recording possible changes and effects, ask them to discuss similarities and 
differences in the effects on each organism. Discuss how to summarize the effects into three 
categories, and ask for student volunteers to share their ideas. Through discussion, guide students 
to the following three categories: Stay, Move Away, and Die. Instruct students to record these 
categories in the chart in their Science Logbooks (Lesson 20 Activity Guide).  Ask students to sort the 
forest organisms under the appropriate category based on the possible effects they identified.

Sample student response: 

Organism Response to Change in Environment

Stay Move Away Die 

 ▪ Deer 
 ▪ Fish 

 ▪ Bird 
 ▪ Butterfly 
 ▪ Snake 

 ▪ Grass 
 ▪ Trees  

Teacher Note
Students should fill out only the first  
three columns of the chart during this 
activity. In the next part of the lesson, 
students will add the last category 
to their charts (5F).
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Describe a Changed Environment  10 minutes 

Display the photograph of a parking lot  
(Lesson 20 Resource B) and ask students to make  
observations.

 ►What do you notice?

 ▪ There are two cars in the parking spots. 

 ▪ I notice puddles of water. 

 ▪ There is black pavement. 

 ▪ I don’t see any plants or animals. 

 ►What have you seen in other parking lots 
around where we live?

 ▪ There are usually a lot of cars and people. 

 ▪ Some parking lots have shopping carts and places to hold them. 

 ▪ There are sometimes lights so people can see at night. 

 ▪ I’ve seen parking lots with trees and flowers growing in areas in the middle. 

 ▪ There are sometimes dumpsters and trash bins. 

Explain to students that humans change the environment when they build a parking lot and that 
the parking lot is a new part of the environment that was not there before. Remind students that 
environments are made up of many interconnected habitats. Prompt students to share ideas 
about how a parking lot might provide habitats for new kinds organisms that did not live in the 
environment before.

Sample student responses: 

 ▪ The trash could become food for animals like squirrels or crows. 

 ▪ The puddles could provide some organisms with the water they need to survive. 

 ▪ The tall lights could be like trees where birds could build nests. 
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Divide students into pairs. Distribute a copy of the parking lot animal information 
(Lesson 20 Resource C) to each student pair. Have students read about these animals and consider  
the ways each animal is suited to living in an environment with a parking lot.

After students finish reading, explain that new organisms may move into an environment if the 
environment changes in a way that meets the organisms’ needs.

 ►How might building a parking lot affect organisms such as racoons, ants, and cockroaches?

 ▪ Building a parking lot might attract these organisms to move into the environment. 

 ▪ Racoons might already live in the environment, but maybe they would be more likely to live 
around the parking lot. 

Discuss with the class what a good category name would be for organisms that move into 
an environment after a change. Guide students toward choosing Move To, and tell students to add 
this category to the chart in their Science Logbooks (Lesson 20 Activity Guide). Ask students to add the 
parking lot animals they read about under this column.

Sample student response: 

Organism Response to Change in Environment

Stay Move Away Die Move To 

 ▪ Deer 
 ▪ Fish 

 ▪ Bird 
 ▪ Butterfly 
 ▪ Snake 

 ▪ Grass 
 ▪ Trees 

 ▪ Raccoon 
 ▪ Ant 
 ▪ Cockroach 
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Land  7 minutes 

Ask students to Think–Pair–Share in response to the following questions. 

 ►What might happen to the organisms that live in an environment if a parking lot is built in the 
environment?

 ▪ Some organisms might die. 

 ▪ Some organisms might move away to find a more suitable environment. 

 ▪ Some organisms might stay since they could still find some food and maybe water too. 

 ►Why do you think building a parking lot might attract new organisms to move into the changed 
environment?

 ▪ Maybe the parking lot gives some organisms what they need. The environment might not have 
been suitable for them before the parking lot was built. 

 ▪ Maybe they like the parking lot better than where they lived before. 

 ►How are the changes caused by building a parking lot different from seasonal changes?

 ▪ Humans build parking lots. 

 ▪ Building a parking lot isn’t related to the time of year. 

 ▪ The seasons come and go each year. But a parking lot is going to be there for a very long time. 

Draw students’ attention to the anchor chart and read the statement about environmental change: 
When the conditions of an environment change, some of the plants and animals that live there stay 
and survive, some move away, and some die. Then revisit the Phenomenon Question How do long-term 
changes in an environment affect the organisms that live there?

 ►What more can we add to our anchor chart to capture our new learning about long-term  
changes in environments?

 ▪ New organisms might move into a changed environment. 

 ▪ Organisms might not come back after they leave. 

Teacher Note
As needed, guide this discussion 
by reminding students about their 
previous learning from Concept 2. 
If students have difficulty discussing 
suitability, consider revisiting Amos & 
Boris  (Steig 2009) (1A).
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Paraphrase students’ ideas to add a statement to the anchor chart.

Sample anchor chart: 

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments 

were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, 

and sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include 

multiple interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and 

some cannot survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, 

defend themselves, and cope with change.

Effects of Environmental Change
• When the conditions of an environment change, some of the plants and animals that live there stay and 

survive, some move away, and some die. New organisms may also move to the changed environment.

Reiterate that changes in environments can be temporary, such as seasonal changes, or longer  
lasting, such as changes human development causes. To help students think more deeply about the 
potential effects of long-term changes, ask a question such as the following.
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 ►How could a long-term change in an environment, such as building a parking lot, be harmful 
or beneficial to the organisms that live there?

 ▪ It could be harmful because a lot of the organisms would die or need to leave because they 
wouldn’t have food or a place to live. 

 ▪ I think it could be beneficial because there are organisms that could stay, and other organisms 
could move in. 

 ▪ I think it could be both harmful and beneficial depending on which organism you look at. 

Use student responses to emphasize that environmental changes can be harmful to some  
organisms but beneficial to others. Explain to students that before humans make long-term changes 
in environments, such as building parking lots and other structures, they often brainstorm solutions 
to reduce the possible negative effects of the change on the organisms that live there.

 ►Before the company builds the parking lot in the forest environment, what could it do to preserve 
the habitats of the organisms that live there?

 ▪ Maybe the company could build the parking lot around the trees instead of cutting them down. 

 ▪ The company could build the parking lot in a different location. 

Tell students that in the next lesson, they will explore some ideas the company might consider  
applying to help the organisms in the environment survive this long-term change.

Optional Homework
Ask students to identify areas where humans have affected their local environment. Instruct students 
to identify solutions already in place to help organisms survive the long-term changes in their 
environment. If no solutions exist, tell students to consider possible solutions their community could 
apply to make the environment more suitable for organisms that likely moved away.
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Lesson 21
Objective: Evaluate potential solutions to help organisms survive after a long-term change 
in an environment.

Launch  5 minutes 

Remind students of the photograph of the bird they glued on their environment illustration 
(Lesson 20 Activity Guide) in the previous lesson. Explain that this bird is a cardinal. Tell students that 
the photograph represents just one cardinal but that many cardinals live in the forest environment 
where the company wants to build the parking lot. Recall with students the effects that building 
a parking lot might have on a cardinal. Tell students that the company building the parking lot 
is developing a plan to reduce the effects of this construction on the cardinals that live there.

 ►How does the forest environment provide cardinals with what they need to survive?

 ▪ The trees are part of the cardinals’ habitat. 

 ▪ The plants probably provide the cardinals with food. 

 ▪ Living things like cardinals need water. I think the cardinals probably get water from the river. 

 ►How will building a parking lot affect the cardinals’ habitat?

 ▪ The company will need to cut down some trees, so there might not be enough room for all the 
cardinals to live. 

 ▪ If the plants are gone, then the cardinals might not have any food. 

As a class, recall how long-term changes differ from seasonal changes. Emphasize that long-term 
changes, such as building a parking lot, prevent an environment from returning to its original state. 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Discuss Possible Solutions 
(20 minutes)

 ▪ Conceptual Checkpoint 
(15 minutes)

Land (5 minutes)
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Tell students that they will brainstorm some solutions the company could apply to help cardinals survive 
this long-term change as they continue to explore the Phenomenon Question How do long-term 
changes in an environment affect the organisms that live there?

Learn  35 minutes 

Discuss Possible Solutions  20 minutes 

Have students work either individually or with a partner to generate a list in their Science Logbooks 
(Lesson 21 Activity Guide A) of ways the company could make the environment more suitable for 
cardinals after building the parking lot.

Sample student responses: 

 ▪ The company could build birdhouses on the light poles in the parking lot for the cardinals 
to live in. 

 ▪ Maybe the company could make a park somewhere inside the parking lot with trees and 
other plants. 

 ▪ The company could add some birdfeeders around the parking lot. 

Display the proposed solution photographs (Lesson 21 Resource A). Inform students that the company 
is considering these options to encourage cardinals to return to the environment after the parking lot is built.
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Have students work with a partner to compare the company’s ideas with their own and discuss 
whether the company’s ideas could be successful. Tell students to record notes in their Science 
Logbooks (Lesson 21 Activity Guide A). After a few minutes, invite students to share their ideas with the 
class by asking the following question.

 ►Why do you think these ideas would be successful or unsuccessful in helping cardinals survive 
in the changed environment?

 ▪ The birdhouse would be successful because it gives the cardinals somewhere to live. 

 ▪ The birdfeeder would be successful because it provides food for the cardinals to eat. 

 ▪ The tree would help the cardinals because they can live there, but other animals might benefit 
from it too. 

Tell students that the company wants to choose one option. Explain that students will use 
a conversation routine, such as Inside–Outside Circles, to analyze each solution.  If using  
Inside–Outside Circles, have students complete three rounds of the conversation routine and analyze 
one solution each round. Post or project the following questions for students to consider as they discuss 
each solution with a peer. 

 ► 1. What does this solution provide for the cardinals?

 ►2. How many cardinals can use this solution?

 ►3. What are potential drawbacks of this solution?

Sample discussion ideas:  

Birdhouse Birdfeeder Planted Trees

1. It gives the cardinals 
a place to live. 

2. One cardinal or one family 
of cardinals can use each 
birdhouse. 

3. This solution doesn’t help 
that many cardinals unless 
there are a lot of birdhouses. 
It also doesn’t give the 
cardinals any food. 

1. It gives the cardinals food. 
2. A lot of cardinals can get 

food from a birdfeeder. 
3. Other animals may 

be attracted to the 
birdseed. Someone would 
also need to fill 
up the birdfeeder when 
it gets empty. 

1. Trees give the cardinals 
places to live. Trees may  
also give the birds food. 

2. Several cardinals  
can live in one tree.  
If lots of trees are planted,  
a lot of cardinals can 
live in them. 

3. The trees may take a long 
time to grow. 

Differentiation
Some students may benefit from 
individual thinking time to prepare for 
this discussion. Consider allowing students 
to write down their responses to the 
questions before discussing them with 
other students during the routine (5F).

English Language Development
This discussion involves using the word 
solution . English learners may benefit 
from scaffolding in the form of sentence 
frames. Consider using sentence frames 
such as the ones below.
 ▪ This solution provides _____ to the 

cardinals.
 ▪ I think that _____ (number) cardinals 

can use this solution because _____.
 ▪ The potential drawbacks of this 

solution are _____.

Differentiation
Students may benefit from recording 
their discussion ideas or discussing the 
ideas as a class. Consider allowing 
students time to record their ideas about 
each solution between each discussion 
round. Alternatively, discuss students’ 
ideas as a class and summarize student 
responses on the board (5F).
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Inform students that people who work for the company also collected information about each solution 
and created a comparison chart to help them make their decision. Project and review the proposed 
solution comparison chart (Lesson 21 Resource B). 

Instruct students to choose the best solution and to perform a Quick Write in their Science Logbooks 
(Lesson 21 Activity Guide A) to explain why they think it is the best option. Tell students to use the 
information in the proposed solution comparison chart to support their decision.  

Sample student responses: 

 ▪ I think that the birdhouse is the best solution because it gives cardinals a place to live. If the 
company puts in more than one birdhouse, many cardinals can have a home. It is low cost, and 
it doesn’t take much time, which means it will help the cardinals faster. 

 ▪ I think that the birdfeeder is the best option because it can feed a lot of cardinals in the area. 
It is medium cost and takes less time than planting trees, so it could be ready sooner. I also  
think it is the best solution because the food will attract the cardinals back to the environment. 

 ▪ I like planting trees the best because they can be a home for many cardinals. Trees are a natural 
habitat and not an artificial one, which means the cardinals may feel more comfortable. Trees 
also provide food for cardinals, so even though they cost a lot and take a lot of time to grow, 
trees are the best solution. 

Teacher Note
Students may wonder how a tree can provide food for birds. If students show interest, explain that 
most birds eat a variety of berries, seeds, nuts, or insects. The way a tree can provide food depends 
on the kind of tree planted. Many trees, such as spruce, oak, and dogwood, provide seeds, nuts, and 
fruits. However, trees also attract insects. For example, as leaves fall to the ground, some insects, such 
as crickets and beetles, thrive in the damp environment under the fallen leaves.

Poll students on their responses, and allow them to discuss the benefits and drawbacks of each solution 
as a class. After the class discussion, poll students again to see whether they changed their minds 
about the merit of any solution. Then explain that real companies engage in similar processes to agree 
on and select the best solution for reducing the effects of human-caused changes in environments.

Teacher Note
Some students may benefit from having 
a printed copy of the information.  
Provide copies to students as needed.

Teacher Note
Selecting the best solution is often 
a complex process. Exposing students 
to complex solutions helps them 
understand that some solutions could have 
multiple benefits but bigger drawbacks, 
whereas other solutions could offer 
a safer choice but make less of an impact 
on solving the problem. Support students 
as they consider these three solutions 
and weigh the benefits and drawbacks 
by explaining that they can choose any 
solution as long as they provide sufficient 
evidence to support their decision (5F).

Content Area Connection: English
Consider providing a paragraph 
framework for students so they can  
focus on the content rather than the 
structure of their responses. 
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Display the anchor chart, and remind students that the long-term change they discussed (building 
a parking lot in a forest environment) is one that humans chose to introduce in the environment. 
Explain that humans do not cause all long-term changes and that natural events can also cause  
long-term changes in an environment.

 ►What natural Earth events could cause long-term changes in an environment? 

 ▪ In the beginning of the module, we talked about how Colorado used to have a lot of water but 
now it’s mostly land. I wonder how that happens. 

 ▪ I think earthquakes cause long-term changes. 

 ▪ A volcano could erupt and cause changes that last a long time. 

Conceptual Checkpoint  15 minutes 

Tell students that they will now use what they know about how organisms respond to changing 
environments to complete a Conceptual Checkpoint. Project the first two photographs of the 
Tungurahua Volcano in Ecuador (Lesson 21 Resource C). Explain that the first photograph shows the 
volcano at a time when it was dormant, and the second photograph shows the volcano erupting 
in 2011. Inform students that this volcano has erupted many times over hundreds of years.
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Display the third photograph. Tell students that this photograph shows an environment around the 
volcano after an eruption. Explain that lava entered the environment when the volcano erupted 
and then cooled and hardened to form solid rock, which changed the environment. The changed 
environment is much rockier and has far fewer plants than the environment did before the eruption. 
Keep this photograph projected while students complete the Conceptual Checkpoint.

Display the photograph and information about the mouse (Lesson 21 Resource D). Explain to students 
that this mouse lived in the environment around the volcano before the eruption changed the 
environment.
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Read the information about the mouse to students. Ask students to respond to the following question 
in their Science Logbooks (Lesson 21 Activity Guide B).

 ►Will the mouse stay in the changed environment, move to a new environment, or die? Use 
evidence to support your answer.

After students respond to the first question, display the photograph and information about the snake 
(Lesson 21 Resource D). Explain that this snake lived near the environment around the volcano before 
the eruption changed the environment.

Read the information about the snake to students. Ask students to respond to the following question 
in their Science Logbooks (Lesson 21 Activity Guide B).

 ►Could the snake move to the changed environment and survive there? Use evidence to support 
your answer.

Sample student responses: 

 ▪ The mouse will stay in the changed environment because there are still plants around the rock 
that formed after the eruption. The mouse can eat seeds from the plants. 

 ▪ The snake could move to the changed environment and the survive there because there are 
mice there that it could eat. Snakes can also live in open areas like the environment around the 
volcano after the eruption. 
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Conceptual Checkpoint
This Conceptual Checkpoint assesses student understanding of the Concept 3 Focus Question: 
What happens to organisms when the environment changes? Students should demonstrate 
an understanding of how organisms respond to changes in their environment.

Evidence

Look for evidence that all students
 ▪ provide a reasonable explanation about the mouse’s response to the change in the environment and
 ▪ provide a reasonable explanation for why the snake would or would not move to the new 

environment.

Next Steps

If students struggle to determine the possible responses of the organisms, meet with them individually 
or in small groups to provide additional support. Review the possible responses of organisms 
to a changing environment (i.e., stay, move away, move to, die). Discuss the information provided 
about the mouse and snake to determine which response is most likely for the mouse and which 
response is most likely for the snake. If needed, remind students of their prior experiences with 
organism needs and the suitability of environments for different organisms.

Land  5 minutes 

Ask students to reflect on the changes in environments they analyzed over the last several lessons.

 ►Describe the different kinds of changes in environments that we learned about.

 ▪ First we looked at seasonal changes like fall turning to winter and winter turning to spring.  
These changes are predictable because they happen every year. 

 ▪ We also looked at human changes like building a parking lot. That kind of change can last 
a long time. 

 ▪ We learned about how a volcano can erupt and change the environment too. 
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 ►How do these changes affect the organisms that live in the environments?

 ▪ Monarch butterflies can’t survive in their environment in winter, so they migrate 
to a warmer place. 

 ▪ Building a parking lot can cause some organisms to die because their habitat is gone. 
But a parking lot can also cause new organisms to move in if the changed environment 
is suitable for them. 

 ▪ A volcanic eruption could cause plants to die, but some kinds of organisms may stay even after 
the eruption. 

Agree that both seasonal and long-term changes in an environment could affect the organisms 
that live there. Remind students that they have only examined possible solutions to help organisms 
survive in an environment changed by humans. Ask students to think about the other two kinds 
of environmental changes: seasonal changes and changes caused by natural Earth events. Encourage 
students to share ideas about how solutions to help organisms survive these kinds of changes may 
differ from solutions for changes caused by humans.

Sample student responses: 

 ▪ Seasonal changes happen every year. So maybe solutions could be put in place earlier because 
we can predict the change. 

 ▪ It would be hard to make a solution for a volcano erupting because you don’t know when 
it is going to happen. I think you would have to come up with a solution after the eruption 
to help organisms move back to the environment. 

Summarize students’ ideas and agree that there is a great deal of variety in the kinds of changes that can 
occur in environments, the effects of these changes on organisms, and the solutions that would best help 
the organisms survive. Reiterate that both humans and natural events can cause changes in environments 
and that changes can last a short time or a long time. Inform students that in the next lessons, they will 
further study monarch butterflies and develop a solution for some problems these butterflies encounter.

Optional Homework
Ask students to describe another example of a seasonal or a long-term change in an environment. Tell 
students to describe how the change affected the organisms living in the environment and how those 
organisms responded to the change. Ask students to suggest a solution to help an organism negatively 
affected by the change in its environment.
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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 22
Objective: Apply the engineering design process to help monarchs survive in a changing environment.

Launch  5 minutes 

Display the graph showing the number of monarch butterflies in Mexico during winter from 1993 
through 2017 (Lesson 22 Resource A). Ask students to share what they notice and wonder about 
the graph. 

Estimated Number of Monarchs in Mexico during Winter
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Data adapted from the World Wildlife Fund Mexico (Rendón-Salinas et al. 2018) and 
Thogmartin et al. (2017). 

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Review the Engineering Design 
Process (15 minutes)

 ▪ Ask about an Engineering 
Problem (20 minutes)

Land (5 minutes)

Teacher Note
Students may need additional support 
interpreting the graph. Consider 
pointing out a year and asking students 
to estimate the number of monarchs 
in Mexico at that time.

Teacher Note
The World Wildlife Fund Mexico team 
identifies the total area (in hectares) 
of forest inhabited by monarch  
butterflies in the second half 
of December each year. Thogmartin 
et al. determined that the best estimate 
of the number of butterflies in that same 
area is obtained by assuming 21.1 million 
butterflies per hectare. To make the 
data more accessible to students, the 
number of monarchs was calculated 
by using this assumption. It is important 
to note that the actual number 
of butterflies in an area is difficult 
to quantify, particularly because the 
density of butterflies in an area may vary 
depending on the weather and the time 
of the season.
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Sample student responses: 

I Notice I Wonder

 ▪ Some years have more monarchs than others. 
 ▪ The number of monarchs is going down. 
 ▪ One year there could be a decrease in 

monarchs but then there could be an increase 
in monarchs the next year. 

 ▪ Why aren’t there as many monarchs now? 
 ▪ What is happening to them? 
 ▪ Why are there more monarchs some years 

and fewer the next year? 

Explain to students that the graph shows the number of monarchs that make it to Mexico each year 
for the winter. Highlight responses that identify the declining number of monarchs.  Explain that this 
graph provides evidence for the decline of monarchs in Mexico. Since monarchs migrate back to the 
United States in the spring, there must also be a decrease in the number of monarchs in the 
United States.

Ask students to Think–Pair–Share about what may cause the number of monarchs to decrease.

Sample student responses: 

 ▪ Maybe something is happening to their habitats and they no longer have a place to live. 

 ▪ Maybe something is killing the monarchs and they do not have any protection from it. 

 ▪ Maybe the monarchs are no longer suited for the environment where they spend winters and 
had to leave. 

 ▪ Maybe the change in seasons is making the monarchs leave. 

Tell students that they will brainstorm ways to help monarchs survive in an engineering challenge but 
that they will first review the engineering design process.

Teacher Note
Consider drawing a trend line to support 
students in seeing the decline in the 
number of monarchs over time (1C).
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Learn  35 minutes 

Review the Engineering Design Process  15 minutes 

Remind students that in the last module, they read about how Margaret E. Knight used the 
engineering design process to design flat-bottomed brown paper bags in the book Marvelous Mattie: 
How Margaret E. Knight Became an Inventor  (McCully 2006).

Have students recall the steps in the engineering design process. Ask students to work with a partner 
to write each stage of the process on a sticky note and then arrange the sticky notes on a personal 
whiteboard. 

Then re-create the engineering design process as a class. Begin by having each student pair join 
another student pair. Ask these new student groups to discuss and combine their ideas to develop 
a process on which they can all agree. After a few minutes, develop a class engineering design  
process. Have one group share their process for consideration as the initial class process. Ask students 
to agree, disagree, or suggest revisions to the class process until the entire class agrees on the process. 

 When the class has come to an agreement on a process, display the provided engineering design 
process (Lesson 22 Resource B), and have students compare it with the process the class developed. 
Discuss the similarities and differences as a class.

 ► In this engineering design process, why are the arrows pointing in two directions?

 ▪ The arrows show that you can go back and forth between steps. 

 ▪ Sometimes you must go back to an earlier step when something doesn’t work. 

 ▪ Sometimes someone else’s idea makes you rethink your design. You would change your design 
and go back to the previous step. 

Differentiation
Visual learners may benefit from  
seeing an outline of the engineering 
design process as they generate the  
list of steps. Consider creating a visual 
on the board that looks like the one 
below (1C).

Teacher Note
As students engage in this activity, they 
should share similarities and differences 
between their own process and the class 
process. If students share differences, 
have them explain how they would 
modify the class process and why (1C).
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With the engineering design process displayed, agree that the arrows should encourage students 
to go back to earlier stages if needed. Then draw arrows from each step to the others, showing that 
the engineering design process is like a web that allows engineers to rethink and revisit any stage  
from any point in the process.  Explain that while engineers may take a different path to solving and 
sharing their solution each time they use the engineering design process and may have to repeat  
steps until they are satisfied with their solution, a starting point (a problem) and an ending point  
(a solution or device) are always part of the process.

After the class discussion, have students look at the engineering design process in their Science 
Logbooks (Lesson 22 Activity Guide A) and recall what they learned about the Ask and Imagine stages 
of the engineering design process.

Sample student responses: 

 ▪ We learned that we have to research and brainstorm solutions in the Imagine stage. 

 ▪ In the Ask stage, we talked about how we would know we solved the problem. 

 ▪ We talked about what materials we could use. 

Explain that students will learn more about the engineering design process in this lesson set 
by focusing on the Plan and Share stages. 

Check for Understanding
Use student responses to ensure that students understand the nature of the engineering design 
process.

Evidence

Look for evidence that all students understand the steps and the purpose of the engineering design 
process.

Next Steps

Support students as needed with their understanding of the engineering design process. If a student 
is struggling with any of the steps, revisit Marvelous Mattie: How Margaret E. Knight Became 
an Inventor  and use the engineering design process visual (Lesson 22 Resource C) to discuss how 
Margaret E. Knight used the design process.

Teacher Note
The engineering design process visual 
should look like the one below after 
arrows are drawn between each step. 
The visual is typically simplified to make 
it easier to read (1C).

Ask

Imagine

Improve
Plan

Create

Share

Teacher Note
In this engineering challenge, students 
will generate a detailed design and write  
a letter to share their solution. They will 
not create or test their solutions (2I). 
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 ►How can we use the engineering design process to solve a problem?

 ▪ The engineering design process can outline the steps we need to solve a problem. 

 ▪ It helps us organize our thoughts and ideas when we need to make a solution to a problem. 

 ▪ We can use each step of the engineering design process to figure out if our solution will 
work or not. 

While discussing students’ responses, emphasize the importance of planning, persistence, and 
teamwork involved in finding the solution to a problem.

Ask students to review the Phenomenon Question How can we help monarchs survive in a changing 
environment? Tell students that in upcoming lessons, they will work to develop a solution to help 
monarchs survive and, ultimately, to increase the number of monarchs. Explain that in this engineering 
challenge, they will write a letter to a community leader explaining a detailed plan for their solution.

Ask about an Engineering Problem  20 minutes 

Display the graph from the Launch again (Lesson 22 Resource A). Have students think back to the 
Launch and brainstorm a list of questions they still have about the problem.

Sample student responses: 

 ▪ What changed in the environment to make the numbers go down? 

 ▪ What caused the change? 

 ▪ Are there certain materials we can use? 

 ▪ What do butterflies need to survive? 

Remind students that an important part of the Ask stage is to define the problem. Tell students they 
will begin by uncovering more about the declining number of monarch butterflies.

Revisit the monarch butterfly fall migration. Display the previous year’s fall migration map on the 
Journey North website (http://phdsci.link/1226) (Annenberg Learner 1997–2019).  Play through the 
data on the map, and then have students revisit their flipbook monarch migration maps from Lesson 16, 
focusing on the second half of the flipbook (months August to December). Consider displaying a few 
other years’ fall migration maps on Journey North to further support the migration pattern.

Teacher Note
Lesson 16 Resource C includes instructions 
about how to navigate and use the 
Journey North website.
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 ►Where do the monarchs travel during the fall months?

 ▪ The monarchs travel very far. They end up in Mexico, California, and sometimes Arizona. 

 ▪ The monarchs travel all the way from northern states or Canada to Mexico. 

 ►How long does it take for most of the monarchs to migrate to the location where they 
spend winter?

 ▪ They start traveling in August and it looks like most of them stop traveling when they get 
to Mexico around November. 

 ▪ It takes several months for them to travel because they travel so far. 

 ► If you were on a long car trip, what would you need to survive?

 ▪ I would need food. 

 ▪ I would need something to do. I hate long trips! 

 ▪ I would need water and somewhere to rest. 

 ►What do you think the monarchs need to survive their long journey while migrating?

 ▪ They need a place to eat and sleep. 

 ▪ I think they need to stop in safe areas to rest and get food and water. 

 ▪ Maybe they need to find places that protect them from storms or cold weather. 

 ►What problems might the monarchs face during migration? 

 ▪ Maybe some places along the way don’t have what they need to keep going. 

 ▪ I remember this time of year is hurricane season. Maybe the butterflies get stuck in hurricanes. 

 ▪ I wonder if another animal eats butterflies. 

Explain that students will consider some of these problems and others as they continue to learn more 
about the engineering problem.

Read aloud an overview of several threats to monarchs in the text adapted from “Winged Mysteries” 
by Jacqueline Adams (2003) (Lesson 22 Resource D). While reading, ask students to raise their hand 
or give another nonverbal signal if they hear a threat to the monarch butterflies. Create a bulleted list, 
visible to all students, of the threats identified. Then lead a discussion to add other possible threats 
to the list, such as predators and weather.

Teacher Note
Students may benefit from follow-up 
questions such as these (2I): 
 ▪ What kind of severe weather can 

butterflies encounter during their 
migration? 

 ▪ What time of the year does their 
migration occur? 
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Sample list of threats to monarchs: 

Threats to Monarchs

 ▪ Deforestation (cutting down trees) in winter 
living areas 

 ▪ Development by humans 
 ▪ Loss of milkweed due to pesticides  
 ▪ Animals that eat butterflies 
 ▪ Weather 

 ►Which threats could humans minimize to protect the number of monarchs?

 ▪ Deforestation 

 ▪ Development by humans 

 ▪ Loss of milkweed 

Acknowledge that threats by animals and weather are natural threats that humans cannot control. 
As a class, discuss why each of these environmental changes poses a problem for the monarchs, 
highlighting the monarch needs that are affected by each threat. Record the problems and effects 
discussed on a class chart.

Sample class chart: 

Problem Effect on Monarch Needs

Deforestation Trees protect the butterflies from the rain and snow. Without 
the trees, they don’t have that protection. 

Development by humans There isn’t enough space and food for monarchs. We are 
removing what they need to survive from the environment. 

Loss of milkweed Less milkweed is available for butterflies to eat and to lay 
their eggs on, so fewer butterflies will return to Mexico. 

Reiterate that there are many factors that contribute to the declining number of monarchs. Then 
explain that engineers and scientists typically focus on solving one part of a problem at a time. Divide 
the class into groups of three to four students.  Ask each group to select one of the monarch 
threats to focus on in the engineering challenge.

Teacher Note
While most of the threats discussed 
in the text affect butterflies as they 
migrate south, the loss of milkweed 
is a threat that affects butterflies after 
they migrate back north. If the butterflies 
cannot find food or reproduce, the 
number of butterflies migrating south the 
next fall may decrease.

Land  5 minutes 

Have students write a problem statement in their Science Logbooks (Lesson 22 Activity Guide B) for 
the threat their group selected. Explain that this is the problem their group will work to solve as they 
continue with the engineering challenge.

Sample student responses: 

 ▪ Too many trees are being cut down in the forest. The monarchs don’t have a way to stay warm 
to survive winter. 

 ▪ There is less land available for monarch butterflies to live. Humans are building more  
and more. 

 ▪ People are spraying stuff that kills the milkweed that the monarchs need for food. 

Teacher Note
Consider having student groups quickly share the problem they have chosen to solve. Record the 
names of each group’s members and a summary of the group’s chosen problem to refer to throughout 
the engineering challenge.

Ask students to reflect on where they are in the engineering design process and where they are 
headed next.

Sample student responses: 

 ▪ We have defined our problem, but we still need to know what the criteria and constraints are 
before we start the Imagine stage. 

 ▪ We are in the Ask stage, but we’re not done yet. We don’t know what materials we can use. 
We are going to start thinking about ideas for solutions soon. 

Inform students that, in the next lesson, they will continue working in the Ask stage and begin the 
Imagine stage of the engineering design process.

Differentiation
When forming groups, consider the needs 
of each student, and develop groups 
with a variety of interests. For example, 
it may help to group students with varied 
English language ability to support 
students as they develop interpersonal 
and academic language.
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Land  5 minutes 

Have students write a problem statement in their Science Logbooks (Lesson 22 Activity Guide B) for 
the threat their group selected. Explain that this is the problem their group will work to solve as they 
continue with the engineering challenge.

Sample student responses: 

 ▪ Too many trees are being cut down in the forest. The monarchs don’t have a way to stay warm 
to survive winter. 

 ▪ There is less land available for monarch butterflies to live. Humans are building more  
and more. 

 ▪ People are spraying stuff that kills the milkweed that the monarchs need for food. 

Teacher Note
Consider having student groups quickly share the problem they have chosen to solve. Record the 
names of each group’s members and a summary of the group’s chosen problem to refer to throughout 
the engineering challenge.

Ask students to reflect on where they are in the engineering design process and where they are 
headed next.

Sample student responses: 

 ▪ We have defined our problem, but we still need to know what the criteria and constraints are 
before we start the Imagine stage. 

 ▪ We are in the Ask stage, but we’re not done yet. We don’t know what materials we can use. 
We are going to start thinking about ideas for solutions soon. 

Inform students that, in the next lesson, they will continue working in the Ask stage and begin the 
Imagine stage of the engineering design process.

Differentiation
When forming groups, consider the needs 
of each student, and develop groups 
with a variety of interests. For example, 
it may help to group students with varied 
English language ability to support 
students as they develop interpersonal 
and academic language.
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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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Lessons 26–28
Butterfly Survival

Prepare
In Lessons 26–28, students synthesize their learning from throughout the module and articulate their 
understanding of how organisms survive over time in changing environments in a Socratic Seminar 
and End-of-Module Assessment. In Lesson 26, students discuss the Essential Question in a Socratic 
Seminar and capture their thoughts in writing. In Lesson 27, they briefly revisit the driving question 
board to reflect on their progress and then individually complete the End-of-Module Assessment. 
During the End-of-Module Assessment, students apply their knowledge to construct explanations 
of how fossils provide evidence of past organisms and the nature of their environments, how organisms 
survive in their environments, and how changes in an environment affect the organisms that live there. 
In this module’s culminating lesson, Lesson 28, students debrief the assessment and look ahead to the 
next module.

Student Learning

Knowledge Statement
Organisms have characteristics that help them survive over time in changing environments.

Application of Concepts
Tasks

Socratic Seminar

End-of-Module Assessment

Phenomenon Question

How do butterflies survive over time 
in a changing environment?  
(Essential Question)
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Objectives
 ▪ Lesson 26: Explain how organisms survive over time in changing environments. (Socratic Seminar)

 ▪ Lesson 27: Explain how organisms survive over time in changing environments. (End-of-Module 
Assessment)

 ▪ Lesson 28: Explain how organisms survive over time in changing environments. (End-of-Module 
Assessment Debrief)

Texas Essential Knowledge and Skills Addressed

3.2A  Analyze, evaluate, and critique scientific explanations by using evidence, logical 
reasoning, and experimental and observational testing. (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. (Mastered)

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

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

3.10B  Investigate and compare how animals and plants undergo a series of orderly changes 
in their diverse life cycles such as tomato plants, frogs, and lady beetles. (Mastered)

English Language Proficiency Standards Addressed

2F    Listen to and derive meaning from a variety of media such as audio tape, video, DVD, and 
CD ROM to build and reinforce concept and language attainment.

3F    Ask and give information ranging from using a very limited bank of high-frequency, 
high-need, concrete vocabulary, including key words and expressions needed for basic 
communication in academic and social contexts, to using abstract and content-based 
vocabulary during extended speaking assignments.
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Materials

Lesson 26 Lesson 27 Lesson 28

Student Science Logbook (Lesson 26 Activity Guides A, B, and C) ●

End-of-Module Assessment ●

End-of-Module Assessment Rubric ●

Sample of End-of-Module Assessment responses that meet expectations (either sample  
responses from Teacher Edition or sample from class)

●

Teacher Anchor chart ● ●

Anchor model ●

Rhinoceros Woodcut and Photograph (Lesson 1 Resource A) ●

Driving question board ● ●

Preparation Score End-of-Module Assessments and write individual feedback. ●

Select End-of-Module Assessment responses to share with students. ●

Prepare visual for student connections between module learning and content standards (see 
Lesson 28 Resource).

●
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Lesson 26
Objective: Explain how organisms survive over time in changing environments. (Socratic Seminar)

Launch  7 minutes 

Students make a relationship map to show connections among key terms learned throughout the module. 
To start the map, they cut out the key terms in their Science Logbooks (Lesson 26 Activity Guide A). 
Individually, students arrange the terms in their Science Logbooks to show relationships between them. 
They can draw arrows or other symbols and write words between the terms to express the relationships. 
Once students organize the map, they glue the terms in place.

Learn  33 minutes 

Prepare for Socratic Seminar  8 minutes 

Tell students they will share their understanding of the Essential Question with one another through 
a Socratic Seminar discussion.  First, students write an initial response to the Essential Question:  
How do butterflies survive over time in a changing environment? in their Science Logbooks  
(Lesson 26 Activity Guide B) as a Quick Write. When students finish, ask them to draw a line below their 
responses. At the end of the seminar, students will revisit their responses to see how their thoughts 
have changed.

Agenda
Launch (7 minutes)

Learn (33 minutes)

 ▪ Prepare for Socratic Seminar 
(8 minutes)

 ▪ Engage in Socratic Seminar 
(25 minutes)

Land (5 minutes)

Content Area Connection: English
This Socratic Seminar allows students 
to use their speaking and listening skills 
to express and deepen their science 
content knowledge. In a Socratic 
Seminar, students prepare for and 
participate in a collaborative,  
evidence-based, academic conversation. 
See the Socratic Seminar resource 
in the Implementation Guide for more 
background.

In this discussion, students should work 
toward grade-level expectations for 
speaking and listening.
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Engage in Socratic Seminar  25 minutes 

As needed, review the routines and expectations for participating effectively in a Socratic Seminar, 
including classroom guidelines and resources for speaking and listening. Have students review 
the collaborative conversation strategies in their Science Logbooks (Lesson 26 Activity Guide C). 
Explain that this resource reminds students of different ways they can participate in a collaborative 
conversation and provides sentence frames to support student participation. Instruct students 
to choose one or two conversation strategies to use as a visual reminder of effective ways to contribute 
to the discussion and to cut out or circle those strategies as a visual reminder.

Remind students that during the seminar they should incorporate science terminology learned during 
the module.  Students can refer to their relationship map from this lesson’s Launch, the anchor 
chart, the anchor model, and other classroom resources to support their discussion.

Display and read aloud the Essential Question to prompt the discussion: How do butterflies survive 
over time in a changing environment?

Students discuss the question. In the Socratic Seminar, students respond to one another directly,  
with minimal teacher facilitation. Students can remind one another of conversation norms, ask for 
evidence, and pose questions to extend the conversation.

As needed, step in briefly to reinforce norms for collaborative conversations. Consider posing one  
or two questions midway through the seminar to spur additional conversation, such as the following:

 ►What can fossils tell us about the past environment of a region?

 ►What characteristics make butterflies suited to the environments in which they live?

 ►How does living in a group help each individual member of the group survive?

 ►How do different kinds of butterflies respond when their environment experiences 
a seasonal change?

 ►How can development by humans, such as building parking lots and other structures, impact 
butterflies and other organisms?

English Language Development
English learners may benefit from having 
a word bank available to use as they 
participate in the Socratic Seminar 
discussion. Include words and phrases 
such as environment , habitat , system , 
organism , suitable , and extinct (3F) .
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Check for Understanding
As students engage in the Socratic Seminar, take notes on their participation, content knowledge, and 
use of scientific language. To monitor student participation and the flow of the conversation, consider 
writing each student’s name around the edge of a piece of paper before the lesson and drawing lines 
between speakers during the conversation.

Evidence

Listen for evidence that all students
 ▪ explain that fossils provide evidence of past organisms and environments;
 ▪ explain that in any environment, some organisms survive well, some survive less well, and some 

cannot survive at all;
 ▪ explain that some animals form groups that help members survive; and
 ▪ explain that when an environment changes, some organisms stay and survive, some move in or out, 

and some die.

Next Steps

If students express misconceptions about how organisms survive over time in changing environments, 
meet with them individually or in a small group before the End-of-Module Assessment. Provide 
additional hands-on investigations of phenomena related to their misunderstanding, and help 
students use precise language to construct explanations of those phenomena.

Land  5 minutes 

Students reread their Quick Write from the beginning of the lesson. Below the line, they summarize 
how the Socratic Seminar reinforced or changed their thinking. Encourage students to share examples 
of how their thinking evolved during the discussion.

Explain that in the next lesson, students will apply their understanding of how organisms survive over 
time in changing environments in an End-of-Module Assessment.
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Lesson 27
Objective: Explain how organisms survive over time in changing environments.  
(End-of-Module Assessment)

Launch  8 minutes 

Display The Rhinoceros  by Albrecht Dürer from Lesson 1 (Lesson 1 Resource A).

 ►Where do you think Dürer’s rhinoceros could survive? 

 ▪ The rhinoceros looks like it could live where it is warm. 

 ▪ I don’t think the rhinoceros could live in water, but I think it could live anywhere there is land. 

 ▪ Maybe it could live in shallow water or on land. 

Agenda
Launch (8 minutes)

Learn (35 minutes)

 ▪ Complete the End-of-Module 
Assessment (35 minutes)

Land (2 minutes)

Extension
Students may ask questions about 
the environment of real rhinoceroses. 
Encourage them to research where 
rhinoceroses are found in the world (3F).
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 ►What characteristics does Dürer’s rhinoceros have that would allow it to survive in that 
environment?

 ▪ It looks like it is strong. I bet it could use its horn to keep predators away. 

 ▪ I think its shell would keep it safe from the heat. 

 ▪ It has scales like a snake, so I think it could live in the same environments snakes do. 

 ►Butterflies live all around the world and have survived for millions of years. Butterflies are very 
delicate and look much different from the strong rhinoceros that Dürer imagined when he made 
his woodcut. Why do you think butterflies are able to continue to survive in locations all around 
the world?

 ▪ They can get what they need to survive in many different environments. 

 ▪ They use different strategies to survive seasonal changes in their environments. 

 ▪ Some butterflies can migrate to locations that have a suitable environment. 

Return to the driving question board, and ask students to share reflections on how their understanding 
has grown since applying what they learned about how organisms survive over time in changing 
environments. 

Ask students to share any new questions that might lead to future investigations. 

Learn  35 minutes 

Complete the End-of-Module Assessment  35 minutes 

Prepare students for the End-of-Module Assessment by explaining that the assessment is a way for 
them to show all the knowledge they have developed through their study of how organisms survive 
over time in changing environments. Remind students to provide detailed explanations and to use the 
resources posted in the room if needed.

Teacher Note
Display the driving question board with 
the anchor chart and anchor model 
to help students make connections.

Extension
Students can research or investigate 
these questions independently at work 
stations or as optional homework.
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Distribute the End-of-Module Assessment. Read aloud the assessment items.   Students 
complete the End-of-Module Assessment individually. If needed, provide additional time for students 
to finish.

Teacher Note
To prepare for the next lesson, review End-of-Module Assessment responses to provide rubric scores 
and actionable feedback to students on a separate page from the assessment. (See the rubric and 
sample responses in the End-of-Module Assessment section of this book.) In the next lesson, students 
review their own assessment responses and then the teacher feedback. Also, select an exemplar 
student response for each question to share with students, or plan to share the sample student 
responses provided in the Teacher Edition. If selecting student responses, remember to remove 
identifying information and to select diverse student responses.

When providing feedback, be sure to guide students to focus on specific areas of improvement 
to deepen their understanding of module concepts. For students who need remediation, offer 
opportunities to revisit portions of the module.

Land  2 minutes 

Tell students that in the next lesson, they will share their thinking about the End-of-Module Assessment 
questions.

Teacher Note
This assessment requires a significant 
amount of reading. It may help to read 
each scenario aloud multiple times. 
Space out readings (e.g., read the first 
scenario and allow work time before 
reading the second scenario), and define 
important, potentially unfamiliar terms 
that students are not expected to know 
from the module (e.g., paddle-like ).

Differentiation
Provide an audio recording of the 
assessment items for students who need 
additional reading support (2F).
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Lesson 28
Objective: Explain how organisms survive over time in changing environments.  
(End-of-Module Assessment Debrief)

Launch  8 minutes 

Explain that in this lesson, students will review the End-of-Module Assessment, discuss responses, and 
then have an opportunity to revise their answers. First, they will review the assessment rubric and 
assess their own responses to begin reflecting on their learning.

Share the End-of-Module Assessment rubric with students, and distribute their individual responses 
(without teacher feedback, if possible). Students reflect on their own responses, recording their  
self-assessment feedback on their copy of the rubric.

Next, distribute written teacher feedback on students’ End-of-Module Assessments. Students  
review the teacher feedback of their own responses independently and write on sticky notes any 
questions they want to discuss with the class. Students post their questions, either anonymously 
or with their names. Quickly review students’ questions as they post them and plan which questions 
to discuss first.

Agenda
Launch (8 minutes)

Learn (32 minutes)

 ▪ Debrief the End-of-Module 
Assessment (17 minutes)

 ▪ Revise End-of-Module 
Assessment Responses 
(10 minutes)

 ▪ Reflect on Content Standards 
(5 minutes)

Land (5 minutes)
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Learn  27 minutes 

Debrief the End-of-Module Assessment  17 minutes 

Distribute copies of sample responses that meet expectations, one response per assessment item. 
Students compare the sample responses to the rubric criteria and annotate those responses with the 
evidence of each rubric criterion they demonstrate.

Discuss each assessment item, posing relevant student questions from the Launch. Provide sentence 
frames such as the following to encourage all students to participate in the discussion.

 ▪ In the sample response, I notice _____.

 ▪ That makes me wonder _____.

 ▪ That makes me realize _____.

 ▪ I thought _____. How does that relate to _____?

 ▪ I would add _____ because _____.

Discuss the remaining student questions. As needed, encourage students to review their  
Science Logbooks, the anchor model, the anchor chart, and other resources for evidence during  
the discussion.

Revise End-of-Module Assessment Responses  10 minutes 

Students revise their End-of-Module Assessment responses by using a different color pen or pencil, 
applying new ideas from the debrief conversation to deepen their responses. 

Reflect on Content Standards  5 minutes 

Show students the standards they focused on in this module (Lesson 28 Resource) and explain that 
standards are one tool teachers use to plan instruction. Read aloud each content standard, and 
ask students to point out evidence of related learning in their Science Logbooks, End-of-Module 
Assessment, or other resources.

Teacher Note
Depending on school and classroom 
guidelines and routines, decide whether 
to score and provide feedback on these 
revised responses.
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Land  5 minutes 

Have students reflect on their learning by using a conversation routine, such as Mix and Mingle 
or Inside-Outside Circles. Ask questions such as the following, and have students switch discussion 
partners for each question. 

 ►What do you want to teach others about survival and change? 

 ►What else do you want to learn about survival and change? 

 ►What helped you learn in this module? 

 ►What do you hope to learn in the next module?

Optional Homework
Students create an infographic to show how restoring or protecting a natural habitat can affect 
organisms. Students present their infographic to family members, friends, or classmates.
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LEVEL 3 SURVIVAL AND CHANGE

End-of-Module Assessment

1. A boy found a rare fossil 
outside. The fossil was evidence 
of an extinct animal that lived 
long ago called an elasmosaur. 
This giant animal had a long neck, 
paddle-like legs, and long, pointed 
teeth. The drawing to the right 
shows what paleontologists think 
an elasmosaur looked like when 
it was alive.

Paleontologists have found fossils of other animals near 
elasmosaur fossils. These animals lived at the same time 
as elasmosaurs. The pictures below show fossils like the 
ones found near elasmosaur fossils.

Sea 
turtle fossil

Fish fossil Clam fossil Fossilized 
shark tooth

Name:            
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when the elasmosaur was alive? Draw a model 
to show your thinking. Label the components of the 
environment.

 



PhD
 SCIEN

CE® TEKS ED
ITIO

N
 

Survival and Change ▸ End-of-M
odule Assessm

ent

Copyright ©
 Great M

inds PBC
261

b. Describe why your model represents the environment 
of an elasmosaur. Use evidence from the pictures and 
what you know about fossils to support your answer.
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the Everglades National Park in Florida. The Everglades 
is made up of both land and water, such as rivers and 
lakes. Many different kinds of plants and animals live 
there. The pictures below show the Everglades.

2. River otters live in dens along the water in the 
Everglades. They can enter their dens from underwater. 
They usually live in small groups. The picture below 
shows a river otter.

River otters have short legs, webbed feet with claws, 
and strong tails. Their ears can close to keep water out. 
They also have thick fur that keeps water from reaching 
their skin. They eat animals that live in the water, such 
as fish, frogs, and turtles. Animals such as alligators 
and hawks hunt and eat river otters.
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a. Make a claim about whether river otters are suited 
to the environment of the Everglades. Use the river 
otters’ characteristics as evidence to support your claim.
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River otter 1 River otter 2

Identify the river otter that you think has a better 
chance of survival. Construct an argument about 
why that otter is more likely to survive. Use the 
pictures and what you know about animal groups 
as evidence to support your argument.
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3. The Everglades is becoming polluted. One cause of the 
pollution is the fertilizer that farmers use to help their 
plants grow. When it rains, the fertilizer runs into rivers 
that flow into the Everglades.

The pollution makes it difficult for river otters and other 
organisms to survive. Some get sick, and some have 
a harder time finding food. There are two main solutions 
to this problem.

Solution 1 Solution 2

Make a law that tells 
farmers to stop using 
fertilizers.

This solution is low cost 
and can be done quickly. 
But it may mean that 
farmers’ plants do not 
grow as well. If farmers 
do not follow the law, the 
water will still get polluted.

Build a water treatment 
center to clean water 
before it enters the 
Everglades.

This solution is very 
expensive. It would take 
a long time to construct. 
But it would result 
in cleaner water in the 
Everglades all the time.
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solves the problem. Use evidence from the table 
to support your claim.

 

 

 

 

 

b. If nothing is done to clean the water, what do you 
think will happen to the river otters living in the 
Everglades? Why?
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4. The malachite butterfly and the orchid plant are both 
found in the Everglades. Describe one way the butterfly 
life cycle is similar to the orchid life cycle and one way 
it is different. 
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LEVEL 3 SURVIVAL AND CHANGE

End-of-Module Assessment

1. A boy found a rare fossil 
outside. The fossil was evidence 
of an extinct animal that lived 
long ago called an elasmosaur. 
This giant animal had a long neck, 
paddle-like legs, and long, pointed 
teeth. The drawing to the right 
shows what paleontologists think 
an elasmosaur looked like when 
it was alive.

Paleontologists have found fossils of other animals near 
elasmosaur fossils. These animals lived at the same time 
as elasmosaurs. The pictures below show fossils like the 
ones found near elasmosaur fossils.

Sea 
turtle fossil

Fish fossil Clam fossil Fossilized 
shark tooth

Name: Sample           
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a. What do you think the environment was like 
when the elasmosaur was alive? Draw a model 
to show your thinking. Label the components of the 
environment.

Turtle

Fish

Elasmosaur

Shark

Ocean

Clam
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of an elasmosaur. Use evidence from the pictures and 
what you know about fossils to support your answer.

Elasmosaurs had characteristics like paddle-like legs that would 
make them suited to living in the ocean. The fossils found 
near elasmosaur fossils were also formed by animals that live 
in the ocean like sharks, sea turtles, clams, and fish. Therefore, 
elasmosaurs must have lived in an ocean environment.
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For questions 2 and 3, imagine that you are exploring 
the Everglades National Park in Florida. The Everglades 
is made up of both land and water, such as rivers and 
lakes. Many different kinds of plants and animals live 
there. The pictures below show the Everglades.

2. River otters live in dens along the water in the 
Everglades. They can enter their dens from underwater. 
They usually live in small groups. The picture below 
shows a river otter.

River otters have short legs, webbed feet with claws, 
and strong tails. Their ears can close to keep water out. 
They also have thick fur that keeps water from reaching 
their skin. They eat animals that live in the water, such 
as fish, frogs, and turtles. Animals such as alligators 
and hawks hunt and eat river otters.



Survival and Change ▸ End-of-M
odule Assessm

ent 
PhD

 SCIEN
CE® TEKS ED

ITIO
N

Copyright ©
 Great M

inds PBC
272 a. Make a claim about whether river otters are suited 

to the environment of the Everglades. Use the 
river otters’ characteristics as evidence to support 
your claim.

River otters are suited to the environment of the Everglades 
because they have webbed feet with claws, thick fur, and ears 
that close. River otters can use their webbed feet to swim 
through the water in the lakes and rivers of the Everglades. 
They can use their claws to catch and eat animals that live 
in the water like fish. Their ears and fur make it easier for 
them to swim underwater.
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b. Look at the river otters circled in the pictures below.

River otter 1 River otter 2

Identify the river otter that you think has a better 
chance of survival. Construct an argument about 
why that otter is more likely to survive. Use the 
pictures and what you know about animal groups 
as evidence to support your argument.

River otter 2 has a better chance of survival. This otter 
is in a group with other otters. The otters can work together 
to find food and protect one another. Therefore the otters 
in the group are more likely to survive than the otter by itself.
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pollution is the fertilizer that farmers use to help their 
plants grow. When it rains, the fertilizer runs into rivers 
that flow into the Everglades.

The pollution makes it difficult for river otters and other 
organisms to survive. Some get sick, and some have 
a harder time finding food. There are two main solutions 
to this problem.

Solution 1 Solution 2

Make a law that tells 
farmers to stop using 
fertilizers.

This solution is low cost 
and can be done quickly. 
But it may mean that 
farmers’ plants do not 
grow as well. If farmers 
do not follow the law, the 
water will still get polluted.

Build a water treatment 
center to clean water 
before it enters the 
Everglades.

This solution is very 
expensive. It would take 
a long time to construct. 
But it would result 
in cleaner water in the 
Everglades all the time.
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a. Make a claim about which solution you think best 
solves the problem. Use evidence from the table 
to support your claim.

Solution 2 is the best solution because building a water 
treatment center would result in cleaner water all the time. 
Even though it is expensive, I think it would be best to use this 
solution because it will definitely work. Solution 1 may work, 
but it may hurt the farmers’ plants, so the farmers may not 
follow the law.

b. If nothing is done to clean the water, what do you 
think will happen to the river otters living in the 
Everglades? Why?

The river otters may have to move to a new environment that 
doesn’t have polluted water. Polluted water can make the river 
otters sick, or it might make it harder for them to find food. 
If they can’t move to clean water, then they might die.



Survival and Change ▸ End-of-M
odule Assessm

ent 
PhD

 SCIEN
CE® TEKS ED

ITIO
N

Copyright ©
 Great M

inds PBC
276 4. The malachite butterfly and the orchid plant are both 

found in the Everglades. Describe one way the butterfly 
life cycle is similar to the orchid life cycle and one way 
it is different.

The butterfly and the orchid both start small and grow bigger 
during their life cycle. Butterflies begin as an egg, but plants begin 
as a seed.
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End-of-Module Assessment Rubric
Item and 
Standards 
Addressed

1
Incorrect or unreasonable 
response with no detail or 
evidence provided

2
Correct or reasonable 
response with no detail or 
evidence provided
OR
Incorrect or unreasonable 
response with some detail 
or evidence provided

3
Correct or reasonable 
response with some detail 
or evidence provided
OR
Incorrect or unreasonable 
response with sufficient 
detail or evidence provided

4
Correct or reasonable 
response with sufficient 
detail or evidence provided

1a 3.3B

3.9A

The student’s model does not 
accurately represent a water 
environment and does not 
include any of the animals 
known to be found in the same 
environment as elasmosaurs.

The student’s model accurately 
represents a water environment but 
does not include any of the animals 
known to be found in the same 
environment as elasmosaurs.

OR

The student’s model includes 
some of the animals known 
to be found in the same 
environment as elasmosaurs but 
does not accurately represent 
a water environment.

The student’s model accurately 
represents a water environment 
and includes some of the animals 
known to be found in the same 
environment as elasmosaurs.

OR

The student’s model includes 
all four animals known 
to be found in the same 
environment as elasmosaurs but 
does not accurately represent 
a water environment.

The student’s model accurately 
represents a water environment 
and includes all four animals 
known to be found in the same 
environment as elasmosaurs.
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Item and 
Standards 
Addressed

1
Incorrect or unreasonable 
response with no detail or 
evidence provided

2
Correct or reasonable 
response with no detail or 
evidence provided
OR
Incorrect or unreasonable 
response with some detail 
or evidence provided

3
Correct or reasonable 
response with some detail 
or evidence provided
OR
Incorrect or unreasonable 
response with sufficient 
detail or evidence provided

4
Correct or reasonable 
response with sufficient 
detail or evidence provided

1b 3.3A

3.9A

3.10A

The student does not correctly 
identify a pattern in the 
characteristics of the animals that 
formed the fossils and does not 
provide any detail or supporting 
evidence to justify why the model 
represents the environment 
of an elasmosaur.

The student correctly identifies 
a pattern in the characteristics 
of the animals that formed the 
fossils but does not provide any 
detail or supporting evidence 
to justify why the model represents 
the environment of an elasmosaur.

OR

The student does not correctly 
identify a pattern in the 
characteristics of the animals that 
formed the fossils but provides 
some detail or supporting evidence 
to justify why the model represents 
the environment of an elasmosaur.

The student correctly identifies 
a pattern in the characteristics 
of the animals that formed the 
fossils and provides some detail 
or supporting evidence to justify 
why the model represents the 
environment of an elasmosaur.

OR

The student does not correctly 
identify a pattern in the 
characteristics of the animals that 
formed the fossils but provides 
clear supporting evidence to justify 
why the model represents the 
environment of an elasmosaur.

The student correctly identifies 
a pattern in the characteristics 
of the animals that formed the 
fossils and provides clear supporting 
evidence to justify why the model 
represents the environment 
of an elasmosaur.
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Item and 
Standards 
Addressed

1
Incorrect or unreasonable 
response with no detail or 
evidence provided

2
Correct or reasonable 
response with no detail or 
evidence provided
OR
Incorrect or unreasonable 
response with some detail 
or evidence provided

3
Correct or reasonable 
response with some detail 
or evidence provided
OR
Incorrect or unreasonable 
response with sufficient 
detail or evidence provided

4
Correct or reasonable 
response with sufficient 
detail or evidence provided

2a 3.2D

3.10A

The student does not correctly 
identify that river otters are 
suited to the environment of the 
Everglades and does not describe 
any characteristics of river otters 
to support this claim.

The student correctly identifies 
that river otters are suited to the 
environment of the Everglades 
but does not describe any 
characteristics of river otters 
to support this claim.

OR

The student does not correctly 
identify that river otters are 
suited to the environment of the 
Everglades but describes one 
or two characteristics of river otters 
to support this claim.

The student correctly identifies 
that river otters are suited to the 
environment of the Everglades and 
describes one or two characteristics 
of river otters to support this claim.

OR

The student does not correctly 
identify that river otters are 
suited to the environment of the 
Everglades but describes at least 
three characteristics of river otters 
to support this claim.

The student correctly identifies 
that river otters are suited to the 
environment of the Everglades 
and describes at least three 
characteristics of river otters 
to support this claim.

2b 3.9A The student does not correctly 
identify river otter 2 as being more 
likely to survive and does not 
include any evidence to support 
this claim.

The student correctly identifies 
river otter 2 as being more likely 
to survive but does not include any 
evidence to support this claim.

OR

The student does not correctly 
identify river otter 2 as being more 
likely to survive but includes some 
evidence to support this claim.

The student correctly identifies 
river otter 2 as being more likely 
to survive and includes some 
evidence to support this claim.

OR

The student does not correctly 
identify river otter 2 as being 
more likely to survive but provides 
sufficient evidence to support 
this claim.

The student correctly identifies 
river otter 2 as being more likely 
to survive and provides sufficient 
evidence to support this claim.

3a 3.2F

3.9A

3.9C

The student does not make a claim 
about either solution.

The student makes a claim about 
one of the solutions but does not 
provide any evidence to support 
this claim.

The student makes a claim about 
one of the solutions and uses some 
evidence to support this claim.

The student makes a claim about 
one of the solutions and uses 
sufficient evidence to support 
this claim.
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Item and 
Standards 
Addressed

1
Incorrect or unreasonable 
response with no detail or 
evidence provided

2
Correct or reasonable 
response with no detail or 
evidence provided
OR
Incorrect or unreasonable 
response with some detail 
or evidence provided

3
Correct or reasonable 
response with some detail 
or evidence provided
OR
Incorrect or unreasonable 
response with sufficient 
detail or evidence provided

4
Correct or reasonable 
response with sufficient 
detail or evidence provided

3b 3.9A

3.9C

The student does not identify 
or explain any possible effects 
of pollution on river otters.

The student correctly identifies both 
possible effects on river otters (i.e., 
move and die) but does not provide 
any explanation related to how 
pollution causes these effects.

OR

The student correctly identifies 
one possible effect on river otters 
(i.e., move or die) but does not 
fully explain how pollution causes 
this effect.

The student correctly identifies 
both possible effects on river otters 
(i.e., move and die) but does not 
fully explain how pollution causes 
these effects.

OR

The student correctly identifies one 
possible effect on river otters (i.e., 
move or die) and clearly explains 
how pollution causes this effect.

The student correctly identifies both 
possible effects on river otters (i.e., 
move and die) and clearly explains 
how pollution causes these effects.

4 3.10B The student does not accurately 
describe a similarity or difference 
in the butterfly and orchid 
life cycles.

The student accurately describes 
either a similarity or difference 
in the butterfly and orchid 
life cycles. 

The student accurately describes 
both a similarity and difference 
in the butterfly and orchid 
life cycles. 
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Module Resources

Contents
Lesson 1 Resource A: Rhinoceros Woodcut and Photograph

Lesson 1 Resource B: Organism Cards

Lesson 2 Resource A: Timeline Instructions

Lesson 2 Resource B: Butterfly Fossil Photograph

Lesson 2 Resource C: Event Cards

Lesson 3 Resource A: Clay Fossil Model Instructions

Lesson 3 Resource B: Butterfly Fossil Measurements

Lesson 4 Resource A: United States Regional Map

Lesson 4 Resource B: Regional Fossil Cards

Lesson 4 Resource C: Fossil Guide
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Lesson 4 Resource D: Paleozoic Era Illustration

Lesson 5 Resource: Pedersen Glacier Photographs

Lesson 6 Resource A: Florissant Fossil Photographs

Lesson 6 Resource B: Past Environment of the Florissant Area Illustration

Lesson 7 Resource A: Present-Day Florissant Area Photograph

Lesson 7 Resource B: Florissant Organism Photographs

Lesson 8 Resource A: Tooth Fossil Photograph

Lesson 8 Resource B: Mammoth Drawings

Lesson 8 Resource C: Mammoth Distribution Maps

Lesson 8 Resource D: Redwood Photographs and Distribution Map

Lesson 8 Resource E: California versus Colorado Temperature and Precipitation Graphs

Lesson 8 Resource F: Florissant Area Temperature and Precipitation Graphs

Lesson 8 Resource G: Conceptual Checkpoint Photographs

Lesson 9 Resource A: Using Live Animals in the Classroom

Lesson 9 Resource B: Caterpillars and Plants Photograph

Lesson 10 Resource A: Radish Seed Planting Instructions

Lesson 10 Resource B: Prepare Organism Posters

Lesson 10 Resource C: Painted Lady Butterfly Photograph

Lesson 11 Resource: Mountain Environment Photograph

Lesson 12 Resource A: Ocean Photograph

Lesson 12 Resource B: Organism List

Lesson 12 Resource C: Environment Photographs

Lesson 13 Resource A: Model Penguin Behavior Setup Instructions and Classroom Procedure

Lesson 13 Resource B: Group Behavior Stations Setup Instructions

Lesson 13 Resource C: Animal Group Photographs
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Lesson 13 Resource D: Group Behavior Stations Procedure Sheets and Printable Materials

Lesson 14 Resource: Animal Groups Text Assignments

Lesson 15 Resource A: Classroom Change Scenarios

Lesson 15 Resource B: Meerkat Group Photograph

Lesson 15 Resource C: Model Meerkat Behavior Setup Instructions and Classroom Procedure

Lesson 15 Resource D: Coping with Change Scenarios

Lesson 15 Resource E: Conceptual Checkpoint Photograph

Lesson 16 Resource A: Monarch Butterfly Range Map

Lesson 16 Resource B: North America Climate Zone Map

Lesson 16 Resource C: Using the Journey North Website

Lesson 16 Resource D: Flipbook Maps

Lesson 16 Resource E: Monarch Migration Map

Lesson 16 Resource F: Migration Wall Labels

Lesson 17 Resource A: Caterpillar and Butterfly in Snow Photographs

Lesson 17 Resource B: Butterfly Life Cycle Cards

Lesson 17 Resource C: Monarch Butterfly Life Cycle

Lesson 17 Resource D: Butterfly Life Cycle Stations Setup Instructions

Lesson 18 Resource A: Forest Environment Photograph

Lesson 18 Resource B: Category Headings and Animal Cards

Lesson 19 Resource A: Radish Seed Planting and Growing Instructions for Plant Investigation

Lesson 19 Resource B: Birch Forest in Summer and Winter Photographs

Lesson 20 Resource A: Forest Animal Photographs

Lesson 20 Resource B: Parking Lot Photograph

Lesson 20 Resource C: Parking Lot Animal Information

Lesson 21 Resource A: Proposed Solution Photographs
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Lesson 21 Resource B: Proposed Solution Comparison Chart

Lesson 21 Resource C: Conceptual Checkpoint Volcano Photographs

Lesson 21 Resource D: Conceptual Checkpoint Animal Photographs and Information

Lesson 22 Resource A: Monarchs Graph

Lesson 22 Resource B: Engineering Design Process

Lesson 22 Resource C: Detailed Engineering Design Process

Lesson 22 Resource D: “Winged Mysteries”

Lesson 23 Resource A: Monarch Butterfly Research

Lesson 23 Resource B: Plants that Attract Monarch Butterflies

Lesson 24 Resource: Monarch Butterfly Waystation Photograph

Lesson 28 Resource: Content Standards
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LESSON 1 RESOURCE A

Rhinoceros Woodcut and Photograph

The Rhinoceros  by Albrecht Dürer (1515)
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LESSON 1 RESOURCE B

Organism Cards

Print and cut out enough copies of the organism cards for each group to receive a full set of eight cards. 
Consider using card stock and laminating for multiple uses. Distribute all cards during the Define Organisms 
and Environments activity.
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LESSON 2 RESOURCE A

Timeline Instructions

Materials: 3 m piece of string, 10 index cards, 10 clothespins or tape, marker, tape measure

1. Lay out the piece of string.

2. Using the measurements listed in the table below, measure from the right side of the string and mark 
a dot on the string for each event. Note that the measurements are based on a 3 m piece of string.

3. Write a summary of each event listed below on a separate index card for the class timeline.

4. Place the Beginning of Earth card at the left end of the string. Place the Present day card at the right 
end of the string.

5. After students generate their initial timelines, work with them to generate the class timeline.

Time (years ago, ya) Event Measurement (cm)

Cenozoic era 0 Present day 0

75 Students’ grandparents born
0.00005 (immediately  

after Present day)

300,000* Earliest humans (Homo sapiens ) 0.02

34,000,000† Florissant butterfly fossil formed 2

Mesozoic era 130,000,000‡ Earliest flowering plants 9

199,000,000§ Earliest butterflies or moths 
(Lepidoptera)

13

243,000,000** Earliest dinosaurs 16

Paleozoic era 500,000,000†† Earliest land plants 33

518,000,000‡‡ Earliest fish 34

Precambrian time 4,540,000,000 Beginning of Earth 300

Note: Scientists continue to study fossils and uncover new fossil evidence, so the information provided in this table may 
become outdated over time. Please see references for more information on each date included on the timeline.

* (Gibbons 2017)

† (NPS 2017b)

‡ (Sauquet et al. 2017)

§ (van Eldijk et al. 2018)

** (Switek 2012)

†† (Morris et al. 2018)

‡‡ (Hand 2019)
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Butterfly Fossil Photograph
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LESSON 2 RESOURCE C

Event Cards

Print and cut out enough copies of the event cards for each student pair to receive a full set of nine 
cards. Consider using card stock and laminating for multiple uses. Distribute all cards during the Create 
a Timeline activity.

Present day Grandparents  
born

Earliest  
humans

Earliest 
flowering  

plants

Earliest  
butterflies or  

moths

Earliest  
dinosaurs
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Earliest land  
plants Earliest fish

Beginning of  
Earth
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LESSON 3 RESOURCE A

Clay Fossil Model Instructions

Compare Fossil with Clay Fossil Model
Follow the instructions below to prepare the clay fossil models needed for this activity. Each group will 
need a clay fossil model to observe and measure during the lesson. All clay fossil models should be created 
by using the same plastic butterfly.

Advance Timing Notice: Prepare the clay fossil models at least one day before the lesson.

Materials: approx. 0.1 pounds of modeling clay (per fossil), book, plastic butterfly

Preparation

1. Make a fist-sized ball of modeling clay.

2. Use the book to flatten the modeling clay so that it is about 1 inch thick.

3. Push the plastic butterfly into the modeling clay about 0.5 inches deep to create an imprint of the 
butterfly. This is one clay fossil model.

4. Remove the plastic butterfly from the modeling clay.

5. Repeat steps 1–4 to create enough clay fossil models for each group to observe their own clay fossil 
model during the activity.

6. Wash the plastic butterfly, and store the clay fossil models on a flat, clean surface until they are 
distributed during the lesson.

Make Clay Fossil Models
Follow the instructions below to prepare the materials needed for students to make their own clay fossil 
models. Each group will need a set of materials during the lesson. All groups should receive a different  
plastic butterfly, and one of the groups should receive the same plastic butterfly used to create the clay 
fossil models for the Compare Fossil with Clay Fossil Model activity.
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Note: Make sure all the plastic butterflies are different sizes so that students can compare the 
measurements of the clay fossil models created during this activity to determine which plastic  
butterfly was used to create the clay fossil models observed during the previous activity.

Materials (1 per group): approx. 0.1 pounds of modeling clay, plastic butterfly, plastic bag

Preparation

1. Make a fist-sized ball of modeling clay, and place it into a plastic bag. Seal the plastic bag.

2. Select a plastic butterfly to be used to create a clay fossil model. Set it aside, along with the plastic 
bag filled with modeling clay.

3. Repeat steps 1 and 2 to prepare enough materials for each group to receive a set of materials during 
the activity.
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LESSON 3 RESOURCE B

Butterfly Fossil Measurements

5 cm

2 cm
2 cm

2 cm1
2

cm



Survival and Change ▸ Appendix A ▸ Lesson 4 ▸ Resource A 
PhD

 SCIEN
CE® TEKS ED

ITIO
N

Copyright ©
 Great M

inds PBC
296 LESSON 4 RESOURCE A

United States Regional Map

Northeast

Southeast

Midwest

South Central

Northwest Central

Southwest

West
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LESSON 4 RESOURCE B

Regional Fossil Cards

Print copies and cut out the regional fossil cards so each group receives a full set of six cards. Consider using 
card stock and laminating for multiple uses. Distribute all cards during the Match Regional Fossils with 
Organisms activity.

South Central United States
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Fossil Guide

This fossil guide describes the kinds of organisms in Lesson 4 Resource B for the region.

For more information to guide class discussions, visit The Teacher-Friendly GuideTM to the Earth Science of the 
United States website (Paleontological Research Institution 2019) (http://phdsci.link/1197), and select the 
appropriate region. Then select Downloads from the menu and download the "Fossils" chapter.

South Central United States

Fossil Photograph Organism Illustration Kind of Organism

Trilobite

Rugose coral

Brachiopod
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LESSON 4 RESOURCE D

Paleozoic Era Illustration
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Pedersen Glacier Photographs
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Florissant Fossil Photographs

Fossil 1

Fossil 2



PhD
 SCIEN

CE® TEKS ED
ITIO

N
 

Survival and Change ▸ Appendix A ▸ Lesson 6 ▸ Resource A

Copyright ©
 Great M

inds PBC
315

Fossil 3

Fossil 4

Fossil 5
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Fossil 7



PhD
 SCIEN

CE® TEKS ED
ITIO

N
 

Survival and Change ▸ Appendix A ▸ Lesson 6 ▸ Resource B

Copyright ©
 Great M

inds PBC
317

LESSON 6 RESOURCE B

Past Environment of the Florissant Area 
Illustration
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Present-Day Florissant Area Photograph
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LESSON 7 RESOURCE B

Florissant Organism Photographs

Present-Day Florissant Animals
Squirrel Bear

Deer Beetle

Butterfly Bird
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Flowering Plants

Trees

Ferns
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LESSON 8 RESOURCE A

Tooth Fossil Photograph
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Mammoth Drawings

Mammoth Cave Drawings
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LESSON 8 RESOURCE C

Mammoth Distribution Maps

Past Mammoth Distribution Map
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LESSON 8 RESOURCE D

Redwood Photographs and 
Distribution Map

Petrified Redwood Stump Photograph
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Present-Day Redwood Distribution Map
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Present-Day Redwood Forest Photograph
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California versus Colorado Temperature 
and Precipitation Graphs

Eureka data from NOAA NCEI 2019, Florissant data from NPS 2017b

Eureka, CA Florissant, CO
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Eureka, CA Florissant, CO
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Florissant Area Temperature and 
Precipitation Graphs

Data from NPS 2017b
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34 Million Years Ago Present Day
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Conceptual Checkpoint Photographs

Crayfish
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Fish
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Palm Leaf
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Using Live Animals in the Classroom

Guidance on Using Live Animals in the Classroom
Using live animals to enhance student engagement and understanding of scientific information 
is encouraged by the National Science Teachers Association (NSTA) and the National Association of Biology 
Teachers (NABT) when such use has been carefully considered. Classroom teachers are encouraged to make 
thoughtful and informed decisions when determining the effectiveness of incorporating live animals (NSTA 
2008). Teachers should begin by learning about any state regulations that pertain to the use of live animals 
in the classroom. Teachers should also consider the age and maturity of their students and have a good 
understanding of the care required for any live animals they select (NABT, n.d.). For further guidance, please 
refer to the NSTA and NABT resources listed below.

 ▪ NSTA Position Statement: http://phdsci.link/1206

 ▪ NABT Position Statement: http://phdsci.link/1207

Choosing Live Animals
The lessons in this module are based on painted lady butterfly larvae (caterpillars) that will transform into 
adult butterflies after a few weeks. Due to regional climate variation, school year schedules, and funding 
constraints, it may not be feasible for all classrooms to use this animal. Other animals to consider include 
pill bugs and mealworms. Modify the lessons as needed if choosing an animal other than painted lady 
butterfly larvae.

When deciding which animals to use, consider

 ▪ the care and maintenance they require,

 ▪ how much time is needed to acquire the animals,

 ▪ what to do with the animals when the lessons are complete, and

 ▪ cost of the animals (including shipping cost).
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The table below lists some of the benefits and challenges of using each kind of animal.

Animal Benefits Challenges

Painted lady butterfly  
larvae

 ▪ Align most closely with lesson content

 ▪ Demonstrate metamorphosis

 ▪ Can be kept in the classroom until death occurs 
naturally, as adults only live 1 to 2 weeks

 ▪ Larvae require time for metamorphosis.

 ▪ Larvae must be moved to new 
container after pupation.

Pill bugs  ▪ Inexpensive

 ▪ Easy to care for

 ▪ Can be donated to pet store after observation

 ▪ Long lifespan (up to 5 years) can make 
retention difficult.

Mealworms  ▪ Inexpensive

 ▪ Easy to care for

 ▪ Can be acquired at a variety of life stages

 ▪ Can be donated to pet store after observation

 ▪ They tend to burrow out of sight, 
making observation difficult.

 ▪ Their long lifespan (several months) 
can make retention difficult.

 ▪ Female adults can lay hundreds of eggs, 
making maintenance challenging.

Sourcing Live Animals
Painted lady butterfly larvae, pill bugs, and mealworms are available from Carolina Biological. Please see 
the Carolina Biological website for ordering and shipping information: http://phdsci.link/1208.

The lessons in this module are based on the use of two 8-ounce cups that each contain five painted lady 
butterfly larvae and their food. These cups are available from Carolina Biological: http://phdsci.link/1209.

Caring for Live Animals
Carolina Biological provides detailed care instructions for animals available on its website. Please refer  
to the links below when determining the need for additional care and maintenance materials. For example, 
if using painted lady butterfly larvae, obtain a netted container to transfer the chrysalises to after pupation.

 ▪ Painted lady butterfly larvae: http://phdsci.link/1210 and http://phdsci.link/1211

 ▪ Pill bugs: http://phdsci.link/1212

 ▪ Mealworms: http://phdsci.link/1213

Disposing of Live Animals
Releasing live animals into the natural environment after observation is not recommended. In many states, 
it is illegal to release live animals, even those that are native to the environment. After classroom activities 
are complete, animals can be maintained in the classroom, donated to another classroom, donated to a pet 
store, or disposed of humanely.

Alternatives to Using Live Animals
If using live animals in the classroom is not an option, consider using the following supplemental resources 
in Lessons 9 and 10.
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Lesson 9

Play this video from 0:23 to 1:20 without sound during the Determine Needs of Caterpillars in an Artificial 
Habitat activity for students to observe an artificial habitat: http://phdsci.link/1214 (Little 2012).

Lesson 10

Display the following photograph during the Analyze Characteristics of Caterpillars and Plants activity for 
students to make observations about the characteristics of a caterpillar.
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LESSON 9 RESOURCE B

Caterpillars and Plants Photograph
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Radish Seed Planting Instructions and 
Classroom Procedure

Follow the instructions below to prepare the radish plants for Lesson 10.

Advanced Timing Note: Begin preparation five to seven days before the lesson.

Materials: 1 packet of radish seeds, 2 9-ounce cups, 2 cups of soil, water

Preparation

Lesson 10 requires at least two radish plants for students to observe. Consider preparing an additional two 
radish plants in case any of the plants fail to grow.

1. Put 1 cup of soil into each cup.
2. Evenly distribute 15 radish seeds across the surface of the soil in each cup, and push each seed  

1 to 1.5 centimeters beneath the surface of the soil.

3. Place the cups in an area that receives direct sunlight.

4. Water the seeds daily, approximately 20 milliliters per day.

Procedure

1. On a blank page in their Science Logbooks, invite students to record observations of a seed before 
it is planted. 

2. Each day before Lesson 10, provide students time to record observations of the radish plant. 

3. During Lesson 10, students observe the radish plants as described in the lesson text.

Note: Students will use their recorded observations to compare the life cycles of butterflies and radish plants 
(3.10B), as described in the inline Teacher Note at the end of the Lesson 17 Learn. 
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LESSON 10 RESOURCE B

Prepare Organism Posters

Materials: 5 pieces of 11″ × 17″ construction paper, 1 copy of each photograph in this resource, glue

Preparation

1. Print a copy of each photograph.

2. Cut out each photograph and glue it to a separate piece of construction paper to create five posters.

3. Add a label to each poster that indicates the kind of organism on the poster.

Rainbow Trout
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Columbine Flowers
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Western Rattlesnake



Survival and Change ▸ Appendix A ▸ Lesson 10 ▸ Resource C 
PhD

 SCIEN
CE® TEKS ED

ITIO
N

Copyright ©
 Great M

inds PBC
348 LESSON 10 RESOURCE C

Painted Lady Butterfly Photograph
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LESSON 11 RESOURCE

Mountain Environment Photograph
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Ocean Photograph
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LESSON 12 RESOURCE B

Organism List

 ▪ Black bear

 ▪ Cactus

 ▪ Camel

 ▪ Coral

 ▪ Cougar

 ▪ Coyote

 ▪ Crab

 ▪ Crocodile

 ▪ Deer

 ▪ Dolphin

 ▪ Fern

 ▪ Giraffe

 ▪ Lion

 ▪ Lizard

 ▪ Monkey

 ▪ Penguin

 ▪ Polar bear

 ▪ Rabbit

 ▪ Rainbow trout

 ▪ Redwood tree

 ▪ Reindeer

 ▪ Shark

 ▪ Snail

 ▪ Snake

 ▪ Squirrel

 ▪ Tarantula

 ▪ Tiger

 ▪ Toucan

 ▪ Turtle

 ▪ Vulture
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Environment Photographs

Environment 1: Mountain
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Environment 2: Arctic Tundra
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Environment 4: Desert
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LESSON 13 RESOURCE A

Model Penguin Behavior Setup 
Instructions and Classroom Procedure

Materials: 8 test tubes, 8 cups of ice, 2 thermometers, clear plastic bin (13.5″ × 8″× 4.5″ or larger), 
rubber band, timer

Preparation

Follow the instructions below before the lesson to prepare the materials to model penguin behavior.

1. Use the rubber band to tightly bind together seven of the test tubes.

2. Place 8 cups of ice in the plastic bin.

Procedure

Follow the instructions below to model penguin behavior during the lesson.

1. Place a thermometer in the single test tube and another thermometer in the middle test tube 
of the bundle.

2. Ask a student to read the temperature on each thermometer. Record these values in the class 
data table.

3. Submerge all the test tubes in the ice in the plastic bin. Place the single test tube on the opposite side 
of the bin from the bundled test tubes.

4. Set the timer for 3 minutes.

5. After 3 minutes, ask a student to read the temperature  
shown on each thermometer again. Record these  
values in the class data table.
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Group Behavior Stations Setup 
Instructions

Follow the instructions below to set up the group behavior stations before the lesson.

Leaf-Cutter Ant Station
Materials: 80 leaves, 1 pound of modeling clay, 2 scales, 4 desks, timer, craft sticks (1 per student in group), 
container for craft sticks, marker, scissors, station procedure sheet

Preparation

1. Gather enough craft sticks for each student in a group to select one craft stick at the station.

2. Write the word Independent  on one craft stick. Write the word Group  on the other craft sticks.

3. Place the craft sticks in a container so that students cannot see the words written on them.

4. Set up two desks on each side of the room. On one side of the room, place a scale and half the 
modeling clay on each desk. On the other side of the room, place half of the leaves on each desk.

5. 

Desk Desk

Desk Desk

Half of 
the leaves

Scale
Half of the modeling clay

Scale
Half of the modeling clay

Half of 
the leaves

Place the timer and the container of craft sticks on or near one of the desks at the station.

6. Print and cut out the procedure sheet for this station (see Lesson 13 Resource D), and post it on the side 
of the room with the scales and modeling clay.

Rotation Note: Students should reset the station between groups by returning whole leaves to a pile, 
returning modeling clay to the starting desk, and disposing of torn leaves. Consider providing a bucket 
or container for easy collection of leaf debris.
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Lions versus Wildebeests Station
Materials: 6-sided game die, Wildebeest Behavior Key, Lion Behavior Key, desk, craft sticks (1 per student 
in group), container for craft sticks, marker, scissors, station procedure sheet, masking tape (optional)

Preparation

1. Gather enough craft sticks for each student in a group to select one craft stick at the station.

2. Write the word Lion  on half of the craft sticks. Write the word Wildebeest  on the other half of the 
craft sticks.

3. Place the craft sticks in a container so that students cannot see the words written on them.

4. Print and cut out the Lion Behavior Key and the Wildebeest Behavior Key (see Lesson 13 Resource D).

5. Set up a desk for the station.

6. Place the 6-sided die, the container of craft sticks, and the printed behavior keys on the desk.

7. Print and cut out the procedure sheet for this station (see Lesson 13 Resource D), and post 
it at the station.

8. (Optional) Tape off an area on the floor in which students can act out aspects of the model.

Musk Oxen versus Arctic Wolves Station
Materials: 27 adult musk oxen cutouts (per group), 9 baby musk oxen cutouts (per group), 3 sheets 
of notebook or printer paper (per group), 3 musk oxen scenario sheets, 3 glue sticks, desk, craft sticks  
(1 per student in group), container for craft sticks, marker, scissors, station procedure sheet

Preparation

1. Gather enough craft sticks for each student in a group to select one craft stick at the station.

2. Split the craft sticks into three equal groups. Write the number 1  on the craft sticks in the first group, 
write the number 2  on the craft sticks in the second group, and write the number 3  on the craft sticks 
in the third group.

3. Place the craft sticks in a container so that students cannot see the numbers written on them.

4. Print and cut out 3 musk oxen scenario sheets (see Lesson 13 Resource D).

5. Print and cut out 27 adult musk oxen cutouts and 9 baby musk oxen cutouts (see Lesson 13 Resource D) 
for each group that will visit the station.

6. Set up a desk for the station.

7. Place 3 scenario sheets, 27 adult musk oxen cutouts, 9 baby musk oxen cutouts, 3 sheets of notebook 
or printer paper, 3 glue sticks, and the container of craft sticks on the desk.

8. Print and cut out the procedure sheet for this station (see Lesson 13 Resource D), and post 
it at the station.

Rotation Note: Reset the station by replacing the musk oxen cutouts and notebook or printer paper before 
each new group visits the station.
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Animal Group Photographs

Leaf-Cutter Ants
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Lions
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Musk Oxen
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LESSON 13 RESOURCE D

Group Behavior Stations Procedure 
Sheets and Printable Materials

Procedure Sheets

Leaf-Cutter Ant Station Procedure Sheet

1. Take turns choosing a craft stick from the container. 
If you choose a stick that says Independent, you will 
work alone. If you choose a stick that says Group, you 
will work with the other students in your group.

2. Read the directions below on how to collect and 
store leaves based on whether you are working alone 
or working with a group.

 ▪ If you are working alone: Use the modeling clay 
to build a tunnel. Leave the tunnel on the side of the 
room with the scale. Collect a leaf, and carry it back 
to the tunnel. Rip the leaf into pieces, and place 
the pieces in the tunnel. Continue collecting leaves, 
ripping them into pieces, and placing them in the 
tunnel one leaf at a time.

 ▪ If you are working with a group: Work with your group 
to decide who does each task. One student uses 
modeling clay to build a tunnel. One student rips 
leaves into pieces and places the pieces in the tunnel. 
All other students collect leaves one at a time and 
bring them back to the tunnel to be ripped up.

3. Set a timer for 4 minutes and collect and store as many 
leaves as you can until the timer goes off.

4. When the timer goes off, remove the torn leaves from 
your tunnel and use the scale to weigh them.

5. Record responses to the questions in your Science Logbook.
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Lions versus Wildebeests Station 
Procedure Sheet

1. Take turns choosing a craft stick from the container. 
If you choose a stick that says Wildebeest, you will act 
as a wildebeest. If you choose a stick that says Lion,  
you will act as a lion.

2. Stand together with the other students that represent 
your animal. You will act as a group for the station.

3. Each group of animals takes turns rolling the die. For 
each roll, use your animal’s behavior key to find and 
read the action your group takes. Record the result 
in the table in your Science Logbook.

4. Continue playing for six rounds. A round is over when 
both groups have rolled the die.

5. Record responses to the questions in your Science Logbook.

Musk Oxen versus Arctic Wolves Station 
Procedure Sheet

1. Take turns choosing a craft stick from the container. 
The number on your stick is your group number.

2. Find the other students who have the same group 
number as you. This is your group for the station.

3. Take a scenario sheet, 9 adult musk oxen cutouts, and 
3 baby musk oxen cutouts.

4. Read the scenario and arrange your musk oxen cutouts 
in a way that would help the adult musk oxen protect 
the baby musk oxen.

5. Glue the musk oxen cutouts in your chosen positions 
on a sheet of paper.

6. Compare how your group positioned your musk oxen 
with how other groups at your station positioned their 
musk oxen.

7. Record responses to the questions in your Science Logbook.
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Printable Materials

Wildebeest Behavior Key

The wildebeests hear a lion nearby. They run 
away as a group. All wildebeests stay together 
and are safe.

The wildebeests are surprised by a group of lions. 
They are scared and run in different directions. 
A baby wildebeest gets eaten by a lion.

Several baby wildebeests are born on the same 
day. When the wildebeests begin to move, they 
do not stay together. A baby wildebeest gets eaten 
by a lion.

The wildebeests are sleeping in different areas. 
A group of lions sneaks up and separates a sick 
wildebeest from the group. The sick wildebeest gets 
eaten by the lions.

A lion attacks a baby wildebeest. Adult wildebeests 
work together to attack the lion. The lion lets 
go of the baby. All wildebeests stay together 
and are safe.

The wildebeests notice a baby is missing. The 
adults work together to bring the baby back to the 
group. All wildebeests stay together and are safe.
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Lion Behavior Key

The lions see a wildebeest on its own. The lions 
work together to hunt the wildebeest. The lions are 
successful and get food.

All the lions are sleeping in different areas. They 
do not see a group of wildebeests walk by. The lions 
do not get food.

The lions attack a group of wildebeests. One 
wildebeest is hurt. All the lions work together 
to take down the hurt wildebeest. The lions are 
successful and get food.

The lions see a group of wildebeests. They work 
together to attack a baby. The other wildebeests 
are scared and run away. The lions are successful 
and get food.

One lion goes hunting on her own. She sees a group 
of wildebeests and tries to attack. Several adult 
wildebeests chase her off. The lion does not get food.

The lions see a group of wildebeests. They all attack 
a different wildebeest. None of the lions can hurt the 
wildebeest they attack. The lions do not get food.

Musk Oxen Scenario Sheet

A group of musk oxen has 9 adults and 3 babies. The musk 
oxen are looking for plants to eat in a cold environment. 
A group of Arctic wolves is heading toward the musk oxen. 
Wolves eat baby musk oxen. There are steep hills on either 
side of the musk oxen. The babies cannot run up the hills fast 
enough to get away from the wolves. Position the adult musk 
oxen in a way to help protect the baby musk oxen.
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Adult Adult Adult

Adult Adult Adult

Adult Adult Adult

Baby Baby Baby
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Animal Groups Text Assignments

Leaf-Cutter Ants
Adapted from “Ants in Action” by Kathiann M. Kowalski (2007)

1  You don’t have to travel to South America to watch 
leaf-cutter ants at work. Take a close-up look at these 
amazing insects at the Smithsonian Institution’s 
National Zoo in Washington, DC.

2  The zoo’s large leaf-cutter ant colony lives in chambers, 
or rooms, that are each about the size of a shoebox. 
Estimates suggest that over 10,000 ants can live within 
a single chamber. Large colonies such as the one at the 
zoo often have 15 to 20 chambers. That means the zoo’s 
colony could have around 200,000 ants!

3  Ants in a colony work together like the parts of a body. 
Each ant has a particular job. Each ant must do their 
job for the colony to survive.

4  The colony farms a specific fungus, which is its food. 
Leaf cutters chomp off leaf bits and carry them to the 
fungus area, where smaller gardener ants use the 
leaf bits as food to help the fungus grow. Other ants 
harvest the fungus. The fungus then gets distributed 
so that all the ants get food.



PhD
 SCIEN

CE® TEKS ED
ITIO

N
 

Survival and Change ▸ Appendix A ▸ Lesson 14 ▸ Resource 

Copyright ©
 Great M

inds PBC
371

5  Leaf-cutter ants also have many other jobs. Small, 
bodyguard ants sometimes ride on top of cutters, 
keeping pesky flies from laying eggs on them. Quality 
control ants inspect leaves before letting them into the 
nest. Nurses care for young ants. Garbage collectors 
remove debris throughout the colony.

6  In nature, much of the colony’s work happens 
underground. At the zoo, glass lets visitors see inside 
the colony. Ants farm their fungus in chambers made 
from material that is like soft concrete. Transparent 
tubes provide pathways to and from leaf-gathering 
areas. The zoo adds more tubing and chambers 
as needed. The leaf-cutter colony is always busy, 
so there is always something to see.
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Adapted from “Brrr: Growing Up in Antarctica” by Jodi Forschmiedt (2006)

1  A baby emperor penguin escapes the warm embrace 
of his parent. Squawking loudly, the featherless infant 
thrashes about on the ice. His mother quickly scoops 
the chick back to the safety of her brood pouch, a flap 
of blubbery skin hanging down from her belly. If left 
unprotected for just 2 minutes, the baby would freeze 
to death in the deep, bitter cold of winter in Antarctica.

2  Every other bird in Antarctica migrates, traveling 
north to warmer climates when the cold winter 
comes. But the emperor penguins stay, and their 
chicks hatch in the coldest place on Earth. The 
temperatures usually fall to around 40 degrees below 
zero! To survive in this cold environment and protect 
their chicks, emperor penguins use a combination 
of teamwork and unique characteristics.

3  The first challenge an emperor faces is just being born! 
Female penguins each lay one softball-sized egg and 
then head out to sea to hunt and feed on krill, squid, 
and fish. Caring for the egg is Dad’s job. The male 
emperor keeps the egg warm by holding it on top of his 
feet. His brood pouch hangs down over the egg. This 
protects the egg from the frigid air. If Dad lets the egg 
fall onto the ice, the chick inside will die.

4  Male emperors hold the eggs for over 2 months. 
During that time, they can’t eat or even move very 
much. Penguin dads weigh around 70 pounds, 
about as much as an average 10-year-old child. But 
while babysitting their eggs, they can lose up to half 
their weight!
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5  Emperor dads get ready for their long fast. Over the 
summer, they stuff themselves with squid and fish 
to build up plenty of fat in their bodies to prepare for 
months without eating. In fact, fat is the reason only 
male penguins can tackle the job of caring for the eggs. 
Females are smaller and can’t build up enough fat 
to survive that long with no food.

6  A penguin standing alone on the ice wouldn’t live 
through the winter. He would use up his extra body 
fat too quickly and starve to death. But the penguins 
help each other; all the dads in the colony huddle 
in a group with their backs to the wind to keep warm 
and save their energy. They take turns standing 
in the warm center of the group. A penguin colony 
can range in size from a few hundred to several 
thousand members.

7  The whole time Dad is caring for the egg, Mom 
is at sea. Since the other seabirds have migrated 
north, the emperors get all the food to themselves. 
Mom eats enough to fatten up and store extra food 
in her stomach. When she returns, around the time 
the chick hatches, Mom coughs up the stored food 
and feeds it to her chick. When Mom takes over caring 
for the newly hatched little one, Dad gratefully leaves 
to find his first meal in months. He’ll soon return with 
more food for the chick. Raising a baby is hard work!

8  Chicks have to stay snuggled in their parents’ brood 
pouches because they start life naked. They need 
time to grow feathers for protection from the cold. 
Adult penguins definitely aren’t naked—they keep 
out the cold with layers of “clothes.” An undercoat 
of soft, downy feathers traps in their body heat. Long, 
stiff, overlapping feathers keep out the wind. The 
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their feathers. This makes them waterproof. Finally, 
penguins have a thick layer of fat that insulates 
their bodies.

9  Emperor parents protect their young until the chicks 
have grown feathers, when they’re around 7 weeks 
old. Then, it is time for more teamwork. The chicks 
of the colony huddle in groups. These groups are like 
penguin day-care centers! While their parents hunt, 
the chicks keep each other warm. The adults return 
when they can to feed their chicks.

10  When emperor penguins turn 4 years old, they are all 
grown up. They are now ready to use teamwork and 
their own brood pouches to try to keep an egg warm 
and safe from the cold Antarctic winter.
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Lions and Wildebeests
“Creature Feature: Order in the Pride” by Meg Chorlian (2018)

1  More than a few species in the animal kingdom have 
a matriarchal society. The word matriarchal  describes 
a social group ruled by a mother. Take lions, for 
example. Lions live in a group called a pride. Although 
an average pride includes about 15 lions, a pride 
can include as many as 40 lions. Prides are formed 
based on related females. Mothers, sisters, aunts, and 
daughters work together to help the pride succeed. 
They hunt together. They socialize together. They 
raise their cubs together. They offer protection to one 
another. While female cubs often stay with their pride, 
male cubs are kicked out of the group by the time they 
are two years old.

Adapted from the section Following the Food in “Traveling with the Crowd” by Margaret  
Anderson (2009)

1  Some of the biggest wildlife herds on Earth roam 
the Serengeti Plain in East Africa. Huge numbers 
of wildebeests, zebras, and antelopes are always on the 
move, following seasonal rains that fill the watering 
holes and restore the grasslands. The great wildebeest 
migration starts in the spring on the shortgrass plains 
in the southeast. Herds can number in the thousands. 
These herds eat their way west, then north, and then 
south again, completing a 500-mile loop each year.

2  While the wildebeests roam in search of food, 
so do a host of predators and scavengers. Their food 
is the wildebeest! A pride of lions prowls through the 
grass. A pack of hyenas squabbles over the remains 
of a dead animal. Overhead, a flock of vultures waits 
its turn. A float of hungry crocodiles lurks in the river.
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are limited on the open grassy plains. The wildebeest 
has solved this problem in an unusual way. Almost 
all the babies in the herd are born during the same 
2 weeks. The mothers give birth in the early morning 
when predators are asleep. The newborn calves are 
up and running within minutes, ready to join the 
herd. With so many babies born at the same time, 
predators can make off with only a few, and the herd 
remains strong.
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Musk Oxen and Arctic Wolves
Adapted from the section Circling the Wagons in “Traveling with the Crowd” by Margaret  
Anderson (2009)

1  The musk ox is a shaggy animal with curved horns 
and a sad-looking face. Musk oxen travel in small 
herds of 10 to 20 in the Arctic tundra. When danger 
threatens, they gather together, forming a tight circle 
with their young in the middle and the bulls and cows 
facing outward.

2  This method of defense has served them well for 
thousands of years, since they roamed Earth alongside 
mastodons and mammoths. Those animals are long 
gone, but musk oxen survived the ice ages and are still 
here. Their tight defensive circles kept early hunters 
and predators at bay. Unfortunately, these same tight 
circles made them an easy target for hunters with 
guns, and in some places the musk ox was wiped out. 
But they are now protected, and their numbers are 
on the rise.

3  The musk ox’s main predator is the Arctic wolf. Wolves 
travel in groups of 2 to 36, called packs, usually made 
up of related family members. One male and one female 
are the bosses and make all the decisions. They establish 
the pack’s territory and choose the den sites. They decide 
when to hunt and what the pack will eat for dinner.

4  Wolves are smart and sociable animals. They “talk” 
to one another using whines, grunts, barks, and 
howls. They also understand each other’s body 
language. Members of a pack work together to track 
and bring down prey, such as the musk ox. Although 
wolves are strong, intelligent predators, musk oxen 
are safe as long as they stay in their tight circle. But 
if they panic and run, wolves can outrun them and kill 
the young or weak musk oxen.
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Classroom Change Scenarios

Read at least two of the following scenarios to students during the Lesson 15 Launch.

Busted Pipe

When you walk into the classroom on a Monday morning, you notice that all the desks, books, bookshelves, 
and other supplies are gone. You find out that over the weekend, a pipe burst and flooded the classroom. 
Most of the supplies in the classroom are ruined. The pipe has been fixed and the carpet has been replaced, 
so it is safe to be in the classroom, but you have no supplies.

More Students

On a Tuesday morning, you find out that a nearby school is going to be closed for the next few days. Your 
school’s principal has asked your class to host a class from that school until it reopens. Thirty more students 
will be joining your class. Everyone in the class will need to get their work done even with the extra students.

Power Outage

As you are working on an assignment in class, the lights suddenly go off. You notice that everything that 
is plugged in has stopped working. You find out that the whole school has lost electricity because a power 
line was accidentally cut. The electric company is working to fix the problem, but the power will not 
be restored for several hours. Your class will need to work without electricity for the rest of the day.

Fire Drill

An employee from a local zoo brings animals into the classroom to help you learn about suitability. In the 
middle of the lesson, the fire alarm goes off. The principal announces that it is a drill but that everyone  
in the school needs to go outside. By the time the drill is over, it will be lunchtime and the zoo employee will 
have to leave. The animals also cannot stay in the classroom without someone there to watch them.
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LESSON 15 RESOURCE B

Meerkat Group Photograph
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Model Meerkat Behavior Setup 
Instructions and Classroom Procedure

Materials: 5 plastic cones or paper plates, hand tissues (1 per student acting as forager), several small  
pieces of paper (or other small objects), timer

Preparation

Follow the instructions below before the lesson to prepare the materials needed for students to model 
meerkat behavior.

1. Identify a large area where students can participate in the model.

2. Use four plastic cones or paper plates to mark the corners of a rectangular area within the larger area. 
The rectangle should take up at least half of the total space.

3. Place one plastic cone or paper plate in the middle of the rectangle.

4. Scatter the small pieces of paper evenly throughout the rectangle.

Procedure

Follow the instructions below to help students model meerkat behavior during the lesson.

1. Divide the class in half. One half of the class will participate in the model while the other half observes.

2. Assign roles to the students participating in the model. One student should act as a predator and 
stand outside of the rectangle. Four students should act as sentinels; each sentinel should stand on one 
of the four corners of the rectangle. The other students should act as foragers and stand inside the 
rectangle.

3. Give each forager a hand tissue to place in their pant pocket or under their waistband. The hand  
tissue should stick out enough that it can be easily grabbed by another participant.

4. Explain to students that the plastic cone or paper plate in the middle of the rectangle represents the 
burrows where the meerkats live and that the small pieces of paper represent the meerkats’ food. The 
meerkats’ system includes everything inside the rectangle, including the foragers, the sentinels, the 
burrows, the food, and the foraging area outside the burrows.

5. Explain to students the actions they can take depending on their role.

 ▪ The predator can enter the rectangle to try to hunt down one of the foragers by taking their hand 
tissue. The predator cannot hunt down a forager who is touching the plastic cone or paper plate  
that represents the burrows. When all foragers have either been hunted down or are at the burrows, 
the predator must exit the rectangle and silently count to 10 before they can try again.

 ▪ Sentinels must stay in their positions, but they can watch out for the predator and verbally warn 
foragers when the predator is nearby.

 ▪ Foragers must pick up food on the ground inside the rectangle, but they can run to the burrows  
in the middle of the rectangle if a sentinel warns them that the predator is nearby. If a forager 
reaches the burrows, they are safe from the predator. If a forager loses their hand tissue, they are 
out and must leave the rectangle for the rest of the model. Once the predator is gone, all remaining 
foragers must leave the burrows again to pick up food.



PhD
 SCIEN

CE® TEKS ED
ITIO

N
 

Survival and Change ▸ Appendix A ▸ Lesson 15 ▸ Resource C

Copyright ©
 Great M

inds PBC
381

6. When students understand the rules, start a timer for 3 minutes, and allow students to model meerkat 
behavior until the timer goes off.

7. After 3 minutes have elapsed, ask the participants to switch with the observers, redistribute the small 
pieces of paper within the rectangle, and run the model again by starting at step 2.
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Coping with Change Scenarios

Fire Ants

A group of fire ants lives in a mound made of loose soil 
above the ground. One evening, a storm destroys part 
of the mound. The ants work together over the next several 
days to rebuild the mound.

Chimpanzees

A group of chimpanzees lives in a rainforest. A female 
chimpanzee is killed by a leopard. Her baby is adopted 
by another female chimpanzee in the group. The baby 
chimpanzee survives and grows into an adult.

Dolphins

A group of dolphins is attacked by a shark. One dolphin 
is injured. The dolphin cannot swim to the surface of the 
water to get air. Several other dolphins in the group dive 
beneath the injured dolphin and lift it up so that it can 
breathe.

Baboons

A group of baboons goes into an area that has a lot of ticks. 
Ticks bite the baboons and eat their blood. The baboons 
groom one another and remove the ticks.
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LESSON 15 RESOURCE E

Conceptual Checkpoint Photograph
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Monarch Butterfly Range Map
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LESSON 16 RESOURCE B

North America Climate Zone Map

Tropical Dry/Desert Temperate Cold Polar/Tundra

Climate Zones:
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Using the Journey North Website

Sighting Data Instructions
Follow the instructions below to access adult monarch butterfly sighting data.

1. Access the Journey North website: http://phdsci.link/1226 (Annenberg Learner 1997–2019).

2. Select the Sightings tab in the top right corner.

3. Under the View Sightings heading, select the desired season and year for monarch adults sighted 
(e.g., Spring: Monarch Adult Sighted, 2017).

4. Select View Data.

5. A table that includes sighting dates, location information, and number of adult monarchs sighted for 
the season and year chosen opens.

Sighting Map Instructions
Follow the instructions below to access adult monarch butterfly sighting maps.

1. Access the Journey North website: http://phdsci.link/1226.

2. Select the Maps tab in the top right corner.

3. In the top drop-down menu, select the desired season and year.

4. Scroll down and select the monarch image that says View Map Monarch Adult Sighted.
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5. A map opens showing adult monarch sightings during the chosen season and year. These sightings 
are represented by dots. The color of each dot corresponds to the time of year the sighting occurred. 
The control panel on the right side of the map includes a key that indicates the month or date range 
each color represents. Selecting the Play button in the control panel allows users to view each month’s 
sightings automatically. Users can also manipulate the map manually by dragging the slider along the 
scroll bar to select particular months or date ranges.



Survival and Change ▸ Appendix A ▸ Lesson 16 ▸ Resource D
 

PhD
 SCIEN

CE® TEKS ED
ITIO

N

Copyright ©
 Great M

inds PBC
388 LESSON 16 RESOURCE D

Flipbook Maps

2017 Maps
Print and cut out enough copies of the 2017 maps for each student to receive a full set of 12 maps.  
Distribute all maps during the Analyze Sighting Maps activity. All data are from Journey North 
(Annenberg Learner 1997–2019).

Month: January Month: February

Month: March Month: April

Month: May Month: June
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Month: July Month: August

Month: September Month: October

Month: November Month: December
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These blank maps are an alternative to the 2017 maps. If time allows for students to create their own 
flipbook maps, then print, cut out, and distribute these maps instead of the 2017 maps.

Month: January Month: February

Month: March Month: April

Month: May Month: June
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Month: July Month: August

Month: September Month: October

Month: November Month: December
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Monarch Migration Map

NFall & Spring Migrations

WINTER

WINTER

WINTER

Pacific
Ocean

Atlantic
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SPRING
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of
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Spring migration
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LESSON 16 RESOURCE F

Migration Wall Labels

Print and cut out the wall labels. Post one label on each wall for the Act Out Migration activity.

North
East

South
West
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Caterpillar and Butterfly in Snow 
Photographs
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Butterfly Life Cycle Cards

Print and cut out enough copies of the butterfly life cycle cards for each student pair to receive a full set 
of four cards. Consider using card stock and laminating for multiple uses. Distribute all cards during the 
Introduce Butterfly Life Cycle activity.

Egg Caterpillar

Chrysalis Adult
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LESSON 17 RESOURCE C

Monarch Butterfly Life Cycle

Winter
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Butterfly Life Cycle Stations Setup 
Instructions

Print a copy of the life cycle of each kind of butterfly. Post the life cycles at the following stations for students 
to observe:

 ▪ Station 1: Coral Hairstreak

 ▪ Station 2: Baltimore Checkerspot

 ▪ Station 3: Black Swallowtail

 ▪ Station 4: Mourning Cloak
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Coral Hairstreak

Winter
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Winter
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Black Swallowtail

Winter
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Winter
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LESSON 18 RESOURCE A

Forest Environment Photograph
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LESSON 18 RESOURCE B

Category Headings and Animal Cards

Print and cut out enough copies of the category headings and animal cards for each student pair to receive 
three category headings and twelve animal cards. Distribute all category headings and animal cards during 
the Categorize Animals activity.

For the first portion of the activity, fold the animal cards so only the animal name and photograph are 
visible. Consider taping the folded portion to secure it. After students have sorted the animal cards and 
justified their answers, they can unfold the cards to reveal more information about each animal.

Category Headings

Stay Stay

Move Move

Die Die

Stay Stay

Move Move

Die Die
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Animal Cards 

Black Bear

To prepare for winter, black 
bears eat a lot of food to build 
up fat. They also make dens. 
During the winter, they sleep 
in their dens for long periods. 
They don’t wake up even 
to eat. This deep sleep is called 
hibernation.

Canada Goose

When the weather starts to get 
cold, Canada geese migrate 
south in groups to find warmer 
conditions.

White-Tailed Deer

During the winter, white-tailed 
deer stay in the forest where 
they live. There are fewer 
plants for deer to eat. They 
move less so they don’t need 
to eat as much.

Cottontail Rabbit

Cottontail rabbits live 
in underground burrows. 
During the winter, they spend 
more time in their burrows 
to stay warm. They also change 
their diet from leaves and grass 
to foods that are easier to find, 
such as twigs and bark.
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To prepare for winter, 
largemouth bass move into 
deeper water in the lakes 
where they live. The deeper 
water is warmer during the 
winter. Largemouth bass also 
don’t move as much so they 
can survive until the weather 
warms up again.

Green Frog

Green frogs fall into a deep 
sleep during winter. This deep 
sleep is called hibernation. 
Green frogs usually sleep at the 
bottom of the ponds and lakes 
where they live. Sometimes 
they burrow in mud to sleep.

American Elk

During the winter, American 
elk stay in the same grassy 
areas they live in all year long. 
Sometimes they dig through 
snow to find grass and other 
plants to eat.

Green Darner Dragonfly

When the weather starts to get 
cold, green darner dragonflies 
migrate south in large groups 
to find warmer conditions.
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Monarch Butterfly

When the weather starts to get 
cold, monarch butterflies 
migrate south to find warmer 
conditions.

Eastern Gray Squirrel

To prepare for winter, eastern 
gray squirrels gather food 
and bury it in areas around 
where they live. They eat this 
stored food during the winter. 
They also stay in dens in trees 
to stay warm.

Eastern Garter Snake

When the weather starts to get 
cold, eastern garter snakes 
gather in large groups. They 
huddle in dens to stay warm. 
They fall into a deep sleep and 
do not even come out of their 
dens to eat. This deep sleep 
is called hibernation.

Northern Cardinal

Northern cardinals do not 
leave during the winter, but 
they sometimes live in larger 
groups. They also eat food that 
is easier to find in winter, such 
as berries and seeds.
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LESSON 19 RESOURCE A

Radish Seed Planting and Growing 
Instructions for Plant Investigation

Follow the instructions below to prepare the radish plants for Lesson 19. Note that these instructions are 
similar to the instructions to prepare the radish plants for Lesson 10, but Lesson 19 requires more plants  
and moving half the plants to a dark location after 4 days.

Advanced Timing Note: Begin preparation 6 to 7 days before the lesson.

Materials: 1 packet of radish seeds, 2 9-ounce cups (per group), 2 cups of soil (per group), water

Preparation

Lesson 19 requires at least two radish plants for each group. Consider preparing additional radish plants 
in case any of the plants fail to grow.

1. Put 1 cup of soil into each cup.
2. Evenly distribute 15 radish seeds across the surface of the soil in each cup, and push each seed  

1 to 1.5 centimeters beneath the surface of the soil.
3. Place all the cups in a location that receives direct sunlight.

4. Water the seeds daily, approximately 20 milliliters per day.

5. After 4 days, move half the plants to a location that is in complete darkness. Darkness can  
be achieved by enclosing the plants in a cardboard box, placing them in a cabinet, or covering them 
completely with a dark material or container.

Note: The plants in the dark still need to be watered daily, so cover them in a way that allows 
easy access. The plants in the dark should also be kept at the same temperature as the cups 
in direct sunlight.

6. Before distributing the plants to students, label the plants grown in direct sunlight as Plant 1 and the 
plants grown in the dark as Plant 2.
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LESSON 19 RESOURCE B

Birch Forest in Summer and Winter 
Photographs
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LESSON 20 RESOURCE A

Forest Animal Photographs

Print and cut out enough copies of the forest animal photographs for each student to receive a full set of five 
photographs. Distribute a set of photographs to each student during the Describe an Environment activity 
for them to use in their Science Logbooks.
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Parking Lot Photograph
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Parking Lot Animal Information

Although raccoons can 
eat fish, fruits, and nuts, 
sometimes it is easier for 
them to find food near 
humans. Raccoons often 
search for food in trash bins 
and dumpsters.

Some ants nest under 
stones, along curbs, and 
in pavement cracks. Sugary 
foods and trash attract ants 
to an environment.

Cockroaches live in dark, 
damp places and are 
attracted to areas that 
humans frequent. They 
come out at night to eat 
trash and other waste.



Survival and Change ▸ Appendix A ▸ Lesson 21 ▸ Resource A 
PhD

 SCIEN
CE® TEKS ED

ITIO
N

Copyright ©
 Great M

inds PBC
414 LESSON 21 RESOURCE A

Proposed Solution Photographs
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LESSON 21 RESOURCE B

Proposed Solution Comparison Chart

Birdhouse Birdfeeder Planted Trees

Cost Low Medium High

Time Low Medium High

Benefits  ▪ Provides 
living space 
for one 
cardinal

 ▪ Provides 
protected 
space for 
nesting

 ▪ Provides 
food

 ▪ Will attract 
cardinals 
back to the 
environment

 ▪ Provide 
living space 
for many 
cardinals

 ▪ Are a natural 
habitat

 ▪ Provide food 
for cardinals

Drawbacks  ▪ Is an artificial 
habitat

 ▪ May not 
attract 
cardinals

 ▪ Is easily 
knocked 
over, which 
could hurt 
cardinals

 ▪ Must be 
refilled often 
by humans

 ▪ May attract 
other 
animals, 
such 
as squirrels 
and bears

 ▪ Will take 
several years 
for trees 
to grow

 ▪ Require care 
by humans 
until fully 
grown
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Conceptual Checkpoint Volcano 
Photographs
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LESSON 21 RESOURCE D

Conceptual Checkpoint Animal 
Photographs and Information

Mouse Photograph

Information about Mouse
 ▪ Eats seeds and small insects

 ▪ Lives in forests and mossy areas
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Information about Snake
 ▪ Eats small animals such as mice, birds, and lizards

 ▪ Lives in forests and open areas
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LESSON 22 RESOURCE A

Monarchs Graph
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Engineering Design Process

Ask

Imagine

Improve
Plan

Create

Share
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LESSON 22 RESOURCE C

Detailed Engineering Design Process

Ask

Imagine

Improve
Plan

Create

Share

Define the
problem

Identify
criteria and
constraints

Research

Brainstorm
solutions

Select a
solution

Generate
detailed
design
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“Winged Mysteries”

Adapted from “Winged Mysteries” by Jacqueline Adams (2003)
Maybe you’ve never thought of monarch butterflies as mysterious creatures. But their migration 
is so mysterious that entomologist Lincoln Brower has spent over 40 years trying to unlock their secrets.  
What he’s learned makes him conclude, “The monarch is the most amazing insect in the world!”

Three or four generations of monarchs hatch over the warm spring and summer months, but they live 
as butterflies only about a month. The generation of monarchs that emerge from their chrysalises as fall 
approaches is different. They can live eight or nine months. This is long enough to make their amazing 
journey and begin the return trip in the spring.

To complete the cycle, each generation of butterflies must fly in a different direction to an unfamiliar place. 
How do they know where to go? Lincoln Brower concluded that monarchs have an internal compass,  
causing them to travel in a great circle on Earth. Other scientists have different ideas. Some believe that 
monarchs use the Sun as a compass. When it comes to the mystery of how monarchs navigate, Brower 
admits, “Nobody knows.”

Before It’s Too Late

Time may be running out to solve the mystery. In Mexico, many trees have been cut by farmers who need 
wood for fuel and room for crops to feed their families. Gaps left in the forest let in rain and snow that can  
kill butterflies.

In winter months, monarchs live on land in California that’s valuable to developers. And monarchs on both 
sides of the Rockies face another threat. They lay their eggs on milkweed plants because monarch 
caterpillars eat only milkweed leaves. But farmers, road crews, and others spread herbicides that 
destroy milkweed.

For now, these winged mysteries navigate their yearly trip as scientists search for clues to the puzzle. The 
researchers also hunt for ways that humans and monarchs can continue to live side by side, in the hope  
that mysterious creatures will always find a place to land.
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LESSON 23 RESOURCE A 

Monarch Butterfly Research

Students may wish to further research monarch butterfly needs and threats during the engineering 
challenge. Some examples of websites to aid student research are provided below. Open the sites for 
students to read if computers are available, or consider printing the web pages if computers are not 
available.

 ▪ The Monarch Joint Venture (MJV) supports and protects monarch migration across the United States. 
The MJV provides information about habitat loss across the US (breeding), habitat loss in California  
and Mexico (winter sites), pesticides, natural threats, and other concerns on their website:  
http://phdsci.link/1233 (MJV 2018).

 ▪ The Indiana Wildlife Federation monitors Indiana’s wildlife, including preserving the monarch  
butterflies’ habitat during migration. The following website provides background information about 
monarchs, the threats monarchs face, and how people can help monarchs: http://phdsci.link/1234 
(IWF 2018).

 ▪ The US Forest Service, an agency of the US Department of Agriculture, provides additional information 
about butterfly habitat needs and migration: http://phdsci.link/1236 and http://phdsci.link/1235 
(USDA USFS, n.d.).
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Plants that Attract Monarch Butterflies

Print the plant photographs for students’ research. Explain that the nectar produced by all the plants 
attracts monarch butterflies because the butterflies eat the nectar.

Students may also wish to research nectar-producing plants that are native to specific regions. Some 
interesting resources are provided below.

The National Wildlife Federation (NWF) partnered with the Xerces Society to provide monarch-specific 
nectar plant guides for each region. If computers or tablets are available, open this link for student use: 
http://phdsci.link/1237 (NWF, n.d.). Students must select a region at the bottom of the page to open the 
guides directly.

The Monarch Watch organization provides a list of plants native to the eastern United States  
on their website: http://phdsci.link/1238 (Monarch Watch, n.d.). This resource may be challenging for 
students. Consider printing it as a teacher-facing resource to help guide students.
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Aster

Common Milkweed
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Joe-Pye Weed

Black-Eyed Susan
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Monarch Butterfly Waystation 
Photograph
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LESSON 28 RESOURCE

Content Standards

Observe and 
describe 
the physical 
characteristics 
of environments 
and how they 
support populations 
and communities 
of plants and 
animals within 
an ecosystem.
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Describe 
environmental 
changes such 
as floods and 
droughts where 
some organisms 
thrive and others 
perish or move 
to new locations.
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Explore how 
structures and 
functions of plants 
and animals allow 
them to survive 
in a particular 
environment.
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Investigate and 
compare how 
animals and 
plants undergo 
a series of orderly 
changes in their 
diverse life cycles 
such as tomato 
plants, frogs, and 
lady beetles. 
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Appendix B

Module Storyline

Anchor Phenomenon: Butterfly Survival
Essential Question: How do butterflies survive over time in a changing environment?  

Conceptual Overview
Organisms have characteristics that help them survive over time in changing environments.

1. Fossils provide evidence of the kinds of organisms that lived long ago and the nature of their environments.

2. For any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all. Some animals form groups that help 
members survive.

3. When an environment changes, the kinds of organisms that live there may change. Some organisms may stay and survive, some may move in or out, and some may die.

Focus Content Standards
3.9A Observe and describe the physical characteristics of environments and how they support populations and communities of plants and animals within 

an ecosystem. 

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. 

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

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

3.10B Investigate and compare how animals and plants undergo a series of orderly changes in their diverse life cycles such as tomato plants, frogs, and lady beetles.
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Concept 1: Fossil Evidence (Lessons 1–8)
Focus Question: What do fossils reveal about the past?  

Lessons 1–2 

Phenomenon Question: How long 
have butterflies survived on Earth?

Phenomenon: Butterfly Survival

Lesson Set Objective: Students 
develop an initial anchor model 
to record their current understanding 
of butterfly survival, make 
observations about a butterfly fossil, 
and create a timeline representing 
elapsed time between Earth’s 
formation and the present day 
to better understand when the 
earliest butterflies appeared on Earth.

Knowledge Statement: Butterflies 
have survived on Earth for 
millions of years.

Wonder:* First, our teacher shows us a woodcut called The Rhinoceros  by Albrecht Dürer and a photograph of a rhinoceros. 
We notice that Dürer’s woodcut is not an accurate representation of the animal. We keep this in mind as we use what we know 
about butterflies to draw a sketch of a butterfly. Our teacher shows us illustrations of butterflies from a book called A Butterfly 
Is Patient  (Aston and Long 2015). We compare our sketches with the illustrations and realize that butterflies are insects that have 
long, thin bodies and four wings that are often brightly colored. We then create a sketch to show where butterflies live. Next, 
we sort photographs of plants and animals into categories and learn that all the photographs show organisms, or living things, that 
can be found where butterflies live. We update our sketches of where a butterfly lives, and our teacher tells us that we have drawn 
a butterfly’s environment, or the area surrounding an organism that includes what the organism needs to survive.

Organize: We discuss the difference between an organism and an environment. Then we work together to develop a class anchor 
model that shows the components of a butterfly’s environment that help it survive.

Water

Grass

Butterfly

Flowering plants

Tree

Butterfly Survival

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies get what they 
need to survive from their environment.

* The purple headings indicate the relevant content stage within the content learning cycle. See the Implementation Guide for more information on the content learning cycle.
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We make a list of questions we have about butterflies and share ideas about other organisms we know of and what they need 
to survive. We share ideas such as these:

 ▪ I have a pet horseshoe crab. It needs sand to live in and worms to eat. 

 ▪ Elephants need a lot of space because they are really big. Elephants I have seen at the zoo eat hay and grass and have 

water to drink. 

 ▪ My favorite animal is a dolphin. It needs water to live in and fish to eat. 

Wonder: Next, we create sketches of what we think butterflies looked like in the past. Our teacher shows us a photograph 
of a butterfly fossil, or the remains or impression of an organism that lived long ago. This fossil makes us wonder how long butterflies 
have been on Earth.

Organize: To help us understand how long butterflies have survived, we create a class timeline that represents the elapsed time 
between Earth’s formation and the present day. We learn that butterflies have been on Earth for millions of years.

Our teacher asks us to record questions we have on sticky notes. We use these questions to develop a driving question board. 
We want to answer these questions: What do fossils reveal about the past? How do organisms get what they need to survive? What 
happens to organisms when the environment changes? We use the theme of our questions to develop the main question we want 
to answer: How do butterflies survive over time in a changing environment? Our driving question board also includes the related 
phenomena we shared earlier so we can reflect on these phenomena throughout the module.
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Horseshoe 
crabs

need sand 
and worms.

Elephants 
need space, 
hay, grass, 
and water.

Dolphins 
live in 

water and 
eat fish.

Related
Phenomena:

What 
eats 

butterflies?

What do 
butterflies 

eat?

How do we 
know how long 
butterflies have 
been on Earth?

Did 
butterflies 
live with 
dinosaurs?

Why didn’t 
butterflies 

become extinct 
when dinosaurs 

did?

Are there 
fossils of 
other 

organisms?

How have 
butterflies 

survived for 
so long?

Do 
butterflies 

live on
 flowers?

Do butterflies 
always live 
in the same 
environment?

What is 
found near 
butterflies?

What happens 
to butterflies 

when it 
gets cold?

Why are 
butterflies 

found in certain 
places at 

certain times?

Do butterflies 
need to 
leave in 

the winter?

Do 
butterflies 
die in the 
winter?

Do 
butterflies 
migrate 

like birds do?

What do fossils reveal about 
the past?

Essential Question: How do butterflies survive over time in a changing 
environment?

How do organisms get what 
they need to survive?

What happens to organisms 
when the environment 
changes?

Next Steps:  Through class discussion, we determine that the best place to start answering the Essential Question is to investigate 
the question What do fossils reveal about the past?



PhD SCIENCE® TEKS EDITION Survival and Change ▸ Appendix B

Copyright © Great Minds PBC 445

Lesson 3

Phenomenon Question: What can 
we learn by studying fossils?

Phenomenon: Butterfly Fossils

Lesson Set Objective: Students 
revisit the butterfly fossil from the 
previous lesson, compare it with a clay 
fossil model, and attempt to match 
the clay fossil with the plastic 
butterfly that formed it by using 
patterns in measurements and other 
observations.

Knowledge Statement: Fossils provide 
information about the organisms that 
formed them.

Wonder and Organize: We look again at the photograph of the butterfly fossil from the last lesson, and we wonder how the fossil 
formed. We learn that the fossil is an impression of a butterfly on a rock and it formed when a butterfly was buried by material such 
as rock. We also learn that paleontologists are scientists who study fossils. We decide to study more about fossils to find out what 
they can reveal.

Reveal: Our teacher gives us a clay fossil model to compare with the butterfly fossil. We notice that both the fossil and the clay 
fossil model were formed by butterflies, but we wonder if they were formed by the same butterfly. We make observations and 
measurements to compare the fossil with the clay fossil model. We determine that the butterfly fossil and the clay fossil model were 
formed by two different butterflies.

Next, we discuss the limitations of the clay fossil model, and our teacher explains that it was made by pressing a plastic butterfly 
into a ball of modeling clay. Our teacher shows us plastic butterflies and tells us that one of them was used to create the clay 
fossil model. We use these plastic butterflies to create our own clay fossil models. We then measure the models and make other 
observations, and as a class, we compare the data and use evidence to determine which plastic butterfly was used to make the 
original clay fossil model.

Distill: Through discussion, we recognize that fossils can reveal information about the organisms that formed them, such as the 
organism’s size and body shape.

Next Steps:  Our teacher shows us a fossil found in our region, and we decide to learn more about regional fossils.

Lessons 4–5 

Phenomenon Question: What can 
fossils reveal about our region?

Phenomenon: Regional Fossils

Lesson Set Objective: Students make 
observations about regional fossils 
to describe the past environment 
of their region and compare the past 
environment with the present-day 
environment to learn that patterns 
in fossils can provide evidence 
of changes in an environment.

Knowledge Statement: Fossils 
can provide evidence of changes 
in an environment over time.

Wonder: Our teacher shows us a photograph that represents the region where we live, and we look at a regional map. We identify 
the states in our region and describe the present-day environment of our region. We revisit the regional fossil we looked at in the 
previous lesson and wonder what other fossils might be found nearby.

Reveal: Our teacher gives us a set of photographs of fossils found in our region and asks us to match them with illustrations of the 
organisms that formed them. We work together to match the photographs with the illustrations and notice that all the organisms 
look as if they lived in water. We determine that our region must have been covered by water at some point. Our teacher displays 
an illustration that shows what paleontologists think our region looked like when the organisms that formed the fossils were alive. 
We think it looks like an ocean. We use our observations about our region’s fossils and the illustration to draw a sketch that shows 
what our region’s environment was like in the past.

Wonder: Our teacher shows us two different photographs of Pedersen Glacier in Alaska. One of the photographs was taken in 1917, 
and the other was taken in 2005. We notice that the environment has changed over time. We decide to investigate how our own 
region has changed over time.

Reveal: To make observations about our present-day environment, our teacher takes us outside. We make observations by writing 
descriptions and drawing sketches. We then compare the past environment of our region with the present-day environment. 
We realize that our environment has changed over time. In the past it was covered by water, but now it is mostly land.
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Distill: Through discussion we realize that fossils can tell us not only about the organisms that lived in an area long ago but also 
about the environments in which they lived. We begin an anchor chart to capture our learning.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.

Next Steps:  We decide to apply what we have learned about fossils to try to learn more about the past environment of the 
butterfly fossil we have been studying.

Lessons 6–8 

Phenomenon Question: What 
do fossils found near the butterfly 
fossil reveal about the Florissant area?

Phenomenon: Fossil Evidence

Lesson Set Objective: Students 
analyze and interpret data 
to describe the past environment 
of the Florissant area and observe 
patterns in the kinds of organisms 
that live there today to learn that the 
environment has changed over time.

Knowledge Statement: Fossils provide 
evidence of the nature of organisms 
and environments from long ago.

Wonder: Our teacher reveals that the butterfly fossil we have been studying was found at the Florissant Fossil Beds National 
Monument near Florissant, Colorado. We wonder what the environment was like when the butterfly lived there.

Organize: Our teacher tells us that we will observe photographs of other fossils found near the butterfly fossil. We discuss what kind 
of information to record about the fossils and decide to draw sketches and record observations about what the fossils look like and 
what kinds of organisms might have formed them.

Reveal: We work in pairs to observe the fossils, and our teacher helps us confirm what kind of organism formed each one. We use our 
observations about the fossils to describe what each one tells us about the past environment. Then we use evidence and reasoning 
to develop a claim about what the past environment of the Florissant area was like and create a model to visualize our thinking.

Next, our teacher shows us an illustration that represents what paleontologists think the Florissant area looked like when the 
butterfly that formed the fossil was alive. We update our models based on what we see in the illustration. We want to know what 
the environment is like in the Florissant area today. Our teacher shows a picture of the present-day environment. We also observe 
photographs of animals and plants that live in the Florissant area today. We use our observations to create a model of the present-
day environment and compare it with our model of the past environment. We notice that some organisms are new to the area and 
that other organisms no longer live there. This makes us think that the environment has changed over time.

Next, our teacher shows us a mammoth fossil that was found in the Florissant area. We also look at maps that show the past and 
present distribution of mammoths. We realize that mammoths are extinct, or no longer in existence.

We also observe fossils of redwood trees that were found in the Florissant area. We find out that redwood trees do not grow 
in the Florissant area anymore but they do grow in California. This makes us wonder whether the environment of the Florissant 
area no longer has what redwood trees need to survive. To learn more, we compare temperature and precipitation data for the 
Florissant area with temperature and precipitation data for Eureka, California. We find out that Eureka is warmer and wetter than 
the Florissant area. Then we compare past temperature and precipitation data for the Florissant area with present-day data. 
We realize that the Florissant area was warmer and wetter in the past. This makes us think that redwood trees probably do not 
grow in the Florissant area anymore because the environmental conditions changed.

Distill: We update our anchor chart based on our new learning.



PhD SCIENCE® TEKS EDITION Survival and Change ▸ Appendix B

Copyright © Great Minds PBC 447

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Know: We participate in a Conceptual Checkpoint in which we observe fossils found in a new area and determine what the 
environment was like when the organisms were alive. We draw a model of the environment that includes the organisms that lived 
there and explain what each fossil reveals about the environment.

Distill: Finally, we discuss what we have learned about butterflies by studying fossil evidence. We add our new ideas to the class 
anchor model.

Water

Grass

Butterfly

Flowering plants

Tree

Butterfly Survival

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies get what they 
need to survive from their environment. Butterflies have lived on Earth for millions of years, so we think they can survive 
in changing environments, but we’re not sure how.

Next Steps:  We revisit the driving question board and determine that our next step should be to explore how organisms get what 
they need to survive.
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Concept 2: Suitability to Environment (Lessons 9–15)
Focus Question: How do organisms get what they need to survive? 

Lessons 9–12 

Phenomenon Question: Why do plants 
and animals live where they do?

Phenomenon: Suitability

Lesson Set Objective: Students 
develop a model of an artificial 
habitat. They determine that 
a habitat is a system and that 
changing one component of the 
system affects all the others. Students 
also evaluate the suitability 
of organisms to different environments 
and defend their reasoning with 
scientific evidence.

Knowledge Statement: Organisms 
are suited to survive in particular 
environments because of their 
characteristics.

Wonder: First, we look at a photograph of caterpillars and plants. We make a list of what we think caterpillars need to survive. Our 
teacher then reads us a section from A Butterfly Is Patient,  and we consider how the caterpillars in the photograph will change 
over time. We also use evidence from the text to update our list of caterpillar needs. We learn that the photograph and our list 
of caterpillar needs represent a caterpillar’s habitat, a part of an environment that has everything a particular kind of organism 
needs to grow and survive. We wonder what would happen to caterpillars if their habitat did not have plants. We think they would 
probably die. Then we consider what plants need to survive and make a list of plant needs.

Reveal: Next, we consider whether caterpillars could survive in our classroom. We think that our classroom does not have what 
caterpillars need to survive. So we design and draw a model of an artificial, or man-made, habitat that caterpillars could live in. 
Our teacher then shows us live caterpillars in an artificial habitat. We notice that the artificial habitat does not look anything like 
the ones we drew. Our teacher explains that the caterpillars have everything they need to survive in the artificial habitat.

We compare the artificial habitat with a natural habitat and notice that the artificial habitat is controlled by humans and that 
many of its components are not found in a natural habitat. Our teacher tells us that even though the artificial habitat and natural 
habitat have differences, they are both examples of a system, or a group of components that interact and depend on one another. 
We then consider potential changes we could make to the artificial habitat and apply our ideas to brainstorm changes that could 
occur in a natural habitat. We also explain the effects those changes would have on the habitat system.

Distill: To summarize our learning, we update our anchor chart.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
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Wonder: Next, we consider the parts that humans have to help them get what they need to survive, such as their mouths and 
noses. We learn these parts are called characteristics, or the observable parts of an organism. We then observe radish plants 
and caterpillars and notice and wonder about the characteristics of these organisms. We wonder how their characteristics help 
them survive.

Reveal: To learn more about characteristics, we observe other organisms to identify their characteristics and analyze how 
those characteristics might help each organism survive. We then apply this learning to butterflies as we observe a photograph 
of a butterfly and read more about butterflies in A Butterfly Is Patient . We record some characteristics of butterflies and explain 
how each characteristic helps butterflies survive.

Distill: We update the anchor model to represent our new learning. 

Water

Grass

Butterflies

Flowering plants

Tree

Butterfly Survival

Proboscis

Wings

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies get what they 
need to survive from their environment. Butterflies have characteristics that help them get what they need, such as a proboscis 
to get nectar and wings to fly. Butterflies have lived on Earth for millions of years, so we think they can survive in changing 
environments, but we’re not sure how.

Reveal: Next, we observe characteristics of a mouse and a whale. Our teacher begins to read us a fictional story called Amos &  
Boris  (Steig 2009) that is about a mouse who is building a boat to travel across the sea. We connect this story to how an organism’s 
characteristics help it survive in a particular environment as we think about the characteristics of Amos, a mouse, and consider 
whether his characteristics make him well suited to the ocean.
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Our teacher introduces us to the idea of suitability. We learn that an organism is suited to an environment if its characteristics allow 
it to survive there and an environment is suitable for an organism if the environment meets all the organism’s needs. To learn more 
about suitability, we think about which parts of a particular environment would be suitable for a variety of organisms based on the 
organisms’ characteristics.

Our teacher reads us more of the story about Amos and Boris, and we consider what happens to an organism when an environment 
is not suitable for it. We determine that a mouse is not suited to the ocean because the ocean does not meet the mouse’s needs. 
Because the ocean is not suitable for a mouse, we think a mouse would die in an ocean environment. Next, we consider why a whale 
is suited to an ocean environment. We determine that because the ocean meets all the whale’s needs, the whale can survive well 
in an ocean environment.

We use our knowledge about suitability to evaluate the ability of other organisms to survive in a variety of environments. We each 
pick an organism and consider whether the organism would die or survive well in a mountain environment. We determine that some 
organisms fall in the middle because they probably would not die in the mountain environment but they probably would not survive 
well either. As we evaluate our organisms’ ability to survive in four additional environments, we add the option of an organism 
surviving less well.

Distill: To summarize our learning, we update our anchor chart.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and some cannot 

survive at all.

Next Steps:  Our teacher shows us an illustration from Amos & Boris  in which whales are swimming together in a group. This makes 
us want to investigate why some animals live in groups.
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Lessons 13–15

Phenomenon Question: Why do some 
animals live in groups?

Phenomenon: Animal Groups

Lesson Set Objective: Students learn 
about the different purposes of living 
in groups, construct an argument 
from evidence to explain how living 
in a group can benefit individual 
members, and model how animal 
groups cope with changes to the 
systems in which they live.

Knowledge Statement: Patterns 
in behavior reveal that living in groups 
helps animals survive.

Wonder: To begin, our teacher shows us a video of huddling penguins. We notice that the penguins move around and stand really 
close together. We wonder why penguins behave this way.

Organize: We decide to model the penguins’ behavior to test how huddling might help penguins survive. To investigate this 
phenomenon, we decide to measure the temperature of one test tube placed in ice and compare it with the temperature of a test 
tube bundled inside other test tubes placed in ice. We predict what we think will happen and decide that if the temperature inside 
the single test tube is colder than the temperature in the bundled test tube, then penguins probably huddle together to stay warm.

Reveal: We measure the temperature of both test tubes and discover that the single test tube is colder than the bundled test tube 
after both were placed in ice for 3 minutes. We conclude that penguins huddling in a group benefits individual penguins in the 
group by keeping them warm.

Next, we model group behaviors of other animals. We model how ants work together to collect and store leaves, how wildebeests 
work together to protect one another, how lions work together to get food, and how musk oxen work together to protect their 
young from wolves. These models help us realize that animals benefit from living in groups in a variety of ways.

To further learn about animal groups, we work together to read about the animals that we modeled and share our knowledge through 
a Jigsaw discussion. We discuss why each kind of animal lives in a group, the size of different animal groups, and where each kind of animal 
group lives. We make a chart to record our ideas. We compare the different kinds of animals and notice that animal groups vary in size and 
animals form groups for different purposes. We notice that animals that live in a group behave in ways that help the whole group survive. 
We use what we have learned to make claims about why animals live in groups and use evidence and reasoning to support our claims.

Distill: We share our individual claims to create a single class claim that describes our understanding of why animals live in groups. 
We then update our anchor chart to add our class claim.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.
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Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and some cannot 

survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food and defend 

themselves.

We watch a video of butterflies clustering and learn that scientists are not exactly sure why butterflies gather in groups, but they 
think it might be a way for butterflies to protect themselves from the environment or predators. We update our anchor model 
to summarize our current understanding of butterfly groups.

Water

Grass

Butterflies

Flowering plants

Tree

Butterfly Survival

Proboscis

Wings

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies get what they 
need to survive from their environment. Butterflies have characteristics that help them get what they need, such as a proboscis 
to get nectar and wings to fly. Like many other animals, butterflies can be found in groups. Butterflies have lived on Earth 
for millions of years, so we think they can survive in changing environments, but we’re not sure how.
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Reveal: Next, our teacher reads us a scenario about a change that could occur in our classroom system. We discuss the change, 
how the change will affect the classroom system, and how we could work together as a group to deal with the change. Our 
teacher explains that we identified ways we would cope with changes in our classroom system. We learn that cope means to deal 
successfully with a difficult situation.

To understand how animal groups cope with changes, we model how meerkats respond to a change in their system. We also read 
scenarios about how other animal groups cope with a change to the system in which they live. We determine that living in a group 
helps members of the group cope with change.

Distill: We discuss what additional information we have learned about animal groups and add our thinking to our anchor chart.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and some cannot 

survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, defend themselves, 

and cope with change.

Know: We use our new knowledge to observe a group of elephants and explain in a Conceptual Checkpoint how we think elephants 
get what they need to survive.

Next Steps:  Our teacher shows us the video of clustering butterflies again and asks us what would happen to the butterflies if the 
temperature suddenly became very cold. This question makes us want to investigate how butterflies and other organisms survive 
changes in their environments.
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Concept 3: Effects of Environmental Change (Lessons 16–21)
Focus Question: What happens to organisms when the environment changes?  

Lessons 16–19

Phenomenon Question: 
How do organisms survive 
seasonal changes?

Phenomenon: Surviving 
Seasonal Changes

Lesson Set Objective: Students create 
a visual representation of monarch 
sighting data to understand the 
cause and effect relationship 
between seasonal change and the 
migration of monarch butterflies. 
Students also study how plants 
and other kinds of animals respond 
to seasonal changes to determine 
that when seasonal changes occur 
in an environment, some organisms 
are able to survive better than others 
in the changed environment. Students 
conclude that an organism’s ability 
to survive in the changed environment 
affects the organism’s response 
to the change.

Knowledge Statement: Seasonal 
changes affect the suitability 
of organisms to their environment, 
which may cause some organisms 
to survive less well than others.

Wonder: First, we watch the video of clustering butterflies again. Our teacher tells us that these butterflies are called monarch 
butterflies. We watch another video of monarch butterflies that shows the butterflies flying around together and wonder why they 
behave that way.

Organized: We consider what questions we could research to better understand the behavior of monarch butterflies. We want 
to know where monarchs live and where they are flying to in the video. To help us answer our questions, our teacher shows 
us a monarch butterfly range map and a climate zone map. We notice that monarchs live mostly in North and South America and 
that they can be found in all climate zones. We decide that we need more information to better understand why monarchs behave 
as they do.

Reveal: Our teacher shows us a website with sighting data for monarch butterflies and tells us that people across North America 
reported these sightings. To help us analyze the data more easily, our teacher shows us a map on the website with the sightings 
marked. Our teacher then gives us individual maps for each month and we compare them with the map on the website to analyze 
where the butterflies are each month. We then put our monthly maps together to create a flipbook that helps us visualize what 
is happening with butterfly movement throughout the year. We notice that butterflies fly north and then return south again 
in different months.

Our teacher displays another map that shows where butterflies are each season of the year. We analyze the map to record where 
butterflies move season to season. We notice that butterflies start to move north in the spring and that they are in a lot of places 
in the summer. They then start to move back south in the fall, and they are in only a few small areas in the winter. We apply our new 
knowledge by acting out in the classroom the butterflies’ movements season by season. Our teacher tells us that this movement 
is called migration, or the movement of animals from one region or environment to another, usually according to the seasons.

Wonder: Next, we look at pictures of a caterpillar and a butterfly in the snow. We consider how these pictures challenge our 
thinking about butterflies and migration. We wonder why the butterfly did not migrate and how the caterpillar and the butterfly 
can survive in the snow.

Reveal: To understand how butterflies other than monarchs survive seasonal changes, we learn about the butterfly life cycle. 
We view a diagram of the monarch life cycle and notice that monarchs are adults during winter. We already know that they 
migrate to survive winter.

We view the life cycles of four other kinds of butterflies. We record what stage each butterfly is in during the winter and consider 
what this might reveal about how the butterfly survives seasonal changes. We notice that all butterflies go through the same life 
cycle stages but that different kinds of butterflies spend the winter in different stages. This makes us think that different kinds 
of butterflies can survive seasonal changes better in different life cycle stages.

Next, we consider how animals other than butterflies survive seasonal changes. We sort animals into categories based on how 
we think they respond to seasonal changes in their environment. We think some animals stay and survive, some animals move away, 
and some animals die. We then read about how each animal survives during winter and re-sort our animals based on this new 
information. We examine some of the animals more closely to recognize that the animals that are suited to the environment even 
during the winter are able to stay, while the animals that are not suited to the environment during the winter must move away or die.
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Distill: We use our new learning to update our anchor chart.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and some cannot 

survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, defend themselves, 

and cope with change.

Effects of Environmental Change
• When the conditions of an environment change, some of the animals that live there stay and survive, some move away, 

and some die.



Survival and Change ▸ Appendix B PhD SCIENCE® TEKS EDITION

Copyright © Great Minds PBC456

We also update our anchor model based on what we have learned about how butterflies survive seasonal changes.

Water

Grass

Butterflies

Some migrate

Some stay
Flowering plants

Tree

Butterfly Survival

Proboscis

Wings

Seasonal change

Butterflies live in environments that have water and plants such as flowering plants, grass, and trees. Butterflies get what they 
need to survive from their environment. Butterflies have characteristics that help them get what they need, such as a proboscis 
to get nectar and wings to fly. Like many other animals, butterflies can be found in groups. Butterflies have lived on Earth 
for millions of years, so they can survive in changing environments. When seasonal changes occur in environments where 
butterflies live, some butterflies must migrate or die. Other butterflies have characteristics that allow them to stay and survive 
in the environment even after it changes.

Organize: Next, our teacher shows us photographs of a birch forest in the summer and winter, and we consider how birch trees and 
other plants respond to seasonal changes. We think plants must use strategies different from those animals use because plants 
are not able to move to leave an area. We consider how we can simulate seasonal changes to test how plants respond. We decide 
to observe plants in different light conditions to investigate one example of a seasonal change.

Reveal: We make observations and measurements of a plant grown in direct sunlight and a plant grown in the dark. We notice that 
both plants grew but the plant grown in direct sunlight looks healthier than the plant grown in the dark. We think the plant grown 
in the dark would probably die if it was left in the dark for a long time, but it would probably survive if it was placed in an area 
where it could get sunlight.
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Distill: We revise our anchor chart to include how some plants survive seasonal changes.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and some cannot 

survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, defend themselves, 

and cope with change.

Effects of Environmental Change
• When the conditions of an environment change, some of the plants and animals that live there stay and survive, some 

move away, and some die.

Next Steps:  We discuss how seasonal changes are temporary, which makes us want to know what happens to organisms when 
a long-term change occurs in an environment.
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Lessons 20–21

Phenomenon Question: How do long-
term changes in an environment 
affect the organisms that live there?

Phenomenon: Long-Term Changes 
in an Environment

Lesson Set Objective: Students 
model a long-term change 
in an environment and communicate 
the effects of that change 
to learn that when a change occurs 
in an environment, some organisms 
stay and survive, some move in or out, 
and some die. Students also evaluate 
proposed solutions to problems 
caused by changes in an environment.

Knowledge Statement: When 
an environment experiences a long-
term change, some organisms will 
stay and survive, some will move 
away, some will die, and other 
organisms will move to the changed 
environment.

Organize: Our teacher shows us a photograph of a forest environment, and we imagine ways the forest could change. We sort our 
ideas into different categories. We notice that some of the changes we listed are caused by the weather while others are caused 
by humans. Our teacher explains that we will first focus on how humans can change environments as we consider how long-term 
changes in an environment affect the organisms that live there.

Reveal: Next, we observe an illustration of a forest, identify the plants that live there, and place animals in locations where we think 
they would live in the forest environment. We also describe the components of the habitats of each organism in the environment. 
Our teacher then explains that a parking lot will be built in this environment. To model the construction of the parking lot, we cover 
a portion of the illustration with a black piece of construction paper. We notice that the parking lot will cause some organisms 
to lose their habitat. We then consider the effect of the change on each organism. We summarize the effects into three categories 
that we record on a chart. We think some organisms will stay, some will move away, and some will die.

Our teacher then gives us a new set of organisms to read about and consider. We determine that these organisms are suited 
to living in an environment with a parking lot, so we add a new category to our chart to represent organisms that move to the 
environment. We list the new organisms we read about under this category.

Distill: We discuss what we have learned about how organisms respond to long-term changes in their environment and add our 
new ideas to the anchor chart.

Survival

Fossil Evidence
• Fossils provide evidence about the kinds of organisms that once lived and what their environments were like.
• Some environments looked very different in the past from the way they look now.
• The kinds of organisms that live in an area can change over time. Sometimes organisms live in new areas, and  

sometimes they no longer live anywhere on Earth.

Suitability to Environment
• A habitat contains everything a particular kind of organism needs to survive. Environments include multiple 

interconnected habitats.
• For any particular environment, some kinds of organisms can survive well, some can survive less well, and some cannot 

survive at all.
• Some animals live in groups that help members survive. Living in groups can help animals get food, defend themselves, 

and cope with change.
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Effects of Environmental Change
• When the conditions of an environment change, some of the plants and animals that live there stay and survive, some 

move away, and some die. New organisms may also move to the changed environment.

Reveal: Our teacher tells us that the company building the parking lot we modeled in the previous lesson is developing a plan 
to reduce the effects of this construction on cardinals that live there. We come up with solutions that we think the company could use 
to make the environment more suitable for cardinals after the parking lot is built. Our teacher then displays some of the solutions the 
company has proposed. We consider each solution and discuss how each one would help the cardinals. We also consider potential 
drawbacks. We then review a comparison chart of the proposed solutions, choose the solution that we think is best, and explain why 
we think it is the best solution. Finally, we discuss the solutions as a class and learn that real companies engage in similar processes 
to agree on and select the best solution for reducing the effects of human-caused changes in environments.

Know: Our teacher reminds us that not all long-term changes are caused by humans. In a Conceptual Checkpoint, we explore a long-
term change caused by a natural Earth event, a volcanic eruption. We use our knowledge of long-term changes to determine whether 
an organism would stay in the changed environment, move away, or die. We also consider whether a different organism could move 
to the changed environment and survive there.

Next Steps:  We are ready to use what we know about how organisms survive in their environment to develop a solution to a  
problem caused by changes in an environment.
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Application of Concepts (Lessons 22–28): Engineering Challenge, Socratic Seminar, End-of-Module Assessment
Essential Question: How do butterflies survive over time in a changing environment? 

Lessons 22–25 (Engineering Challenge) 

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

Phenomenon: Saving Monarch Butterflies

Lesson Set Objective: Students use the 
engineering design process to design 
a solution to help monarchs survive 
in a changing environment. During 
this engineering challenge, students 
identify the criteria and constraints 
for their solution, develop a detailed 
design of their solution, and draft a letter 
to a community leader that outlines the 
specific components of their solution.

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

Organize: We view a graph showing the number of monarch butterflies in Mexico during winter over time. We notice a decline 
in the number of monarchs and we wonder what is happening to them. Our teacher tells us that since monarch butterflies 
migrate back to the United States in the spring, there must also be a decrease in the number of monarchs in the United States. 
Our engineering challenge will focus on designing a solution to help monarchs survive. We review the engineering design process 
to help us prepare to design our solutions.

Know: To learn more about the problem, we look again at the monarch sighting maps to study the pattern of monarch 
migration and discuss problems monarchs might face as they migrate. Our teacher then reads us an article about several threats 
to monarchs.  As we listen, we create a list of these threats. We use our lists to define environmental changes that pose a problem 
for monarchs and how these problems affect the monarchs’ needs. We work in groups and each select one of the monarch threats 
as a problem to focus on in the engineering challenge.

We think about the criteria and the constraints of our design solutions. Our teacher explains that since the problem is complex 
and might require international collaboration and permission, planning, and long-term studies, our goal is to develop a detailed 
diagram of our design and to present the design solution in a letter addressed to a community leader. We imagine and plan our 
solution. During the plan stage, we develop a draft diagram of our solution.

Next, our teacher shows us a photograph of a monarch butterfly waystation. We use ideas from the waystation to improve our 
solutions. We finalize our diagrams and letters and share them with another group. We use feedback to reflect on how we could 
improve our solutions. Finally, we reflect on how our design solution would help address the problem of the declining number 
of monarchs.

Next Steps:  We are ready to reflect on our progress throughout the module and complete an End-of-Module  
Assessment.
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Lessons 26–28 (Socratic Seminar, End-of-Module Assessment, End-of-Module Assessment Debrief)

Phenomenon Question: How 
do butterflies survive over time 
in a changing environment?

Phenomenon: Butterfly Survival

Lesson Set Objective: Students apply 
their knowledge of systems to  
construct explanations of  
how fossils provide evidence of past 
organisms and the nature of their 
environments, how organisms survive 
in their environments, and how 
changes in an environment affect the 
organisms that live there.

Knowledge Statement: Organisms 
have characteristics that help 
them survive over time in changing 
environments.

Distill: As a class, we participate in a Socratic Seminar and discuss our Essential Question: How do butterflies survive over time 
in a changing environment? We use the driving question board, anchor chart, and anchor model to help us answer this question.

Know: We show our understanding of how organisms survive over time in changing environments in the End-of-Module Assessment, 
and then we reflect on our learning throughout the module.

Next Steps:  We discuss any remaining questions about fossil evidence, suitability, and changing environments.
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Appendix C

Module Glossary

These are Level 3–appropriate descriptions of the module terminology and are not intended to be complete definitions.

Term Description Lesson

Artificial human-made 9

Butterfly an insect that has a long, thin body and four wings that are often brightly colored 1

Characteristic an observable part of an organism 10

Cope deal successfully with a difficult situation 15

Environment the area surrounding an organism that includes what the organism needs to survive 1

Extinct no longer in existence 8

Fossil the remains or impression of an organism that lived long ago 2

Habitat a part of an environment that has everything a particular kind of organism needs to grow 
and survive

9
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Term Description Lesson

Migration movement of animals from one region or environment to another, usually according 
to the seasons

16

Organism a living thing, such as a plant or an animal 1

Paleontologist a scientist who studies fossils 3

Suitable meets the needs of an organism 11

System a group of components that interact and depend on one another 9
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Appendix D

Content-Specific Words, General Academic 
Words, and Spanish Cognates

Type Word(s) Spanish Cognate

Module Key Terms
(Tier Two or Three)

Artificial Artificial

Butterfly None

Characteristic Característica

Cope None

Environment None

Extinct Extinto

Fossil Fósil

Habitat Hábitat

Migration Migración

Organism Organismo

Paleontologist Paleontólogo

Suitable None

System Sistema
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Type Word(s) Spanish Cognate

Content-Specific Words
(Tier Three)

Caterpillar None

Chrysalis Crisálida

Egg None

Function Función

Impression Impresión

Measurement None

Survive Sobrevivir

Timeline None

General Academic Words
(Tier Two)

Component Componente

Group Grupo

Region Región

Reveal Revelar

Solution Solución
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