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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 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?



Copyright © Great Minds PBC 125

PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 12

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. 



Copyright © Great Minds PBC 129

PhD SCIENCE® TEKS EDITION Survival and Change ▸ Lesson 12

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.




