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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).



Copyright © Great Minds PBC104

Survival and Change ▸ Lesson 9 PhD SCIENCE® TEKS EDITION

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.




