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Lesson Overview

In this chapter, students begin a new task in their role as aquarium scientists. They use what they have figured out
about plant and animal defenses to showcase models of defenses in an aquarium exhibit. This lesson begins by setting
the new context and defining the purpose of an aquarium exhibit; then, students are introduced to a new question
about how models can be used to help explain ideas. The class reads the book Frog Models, onal story about
children who make their own models of the phenomenon of frogs’ camouflage defense agaifist being eaten by snakes.
This book acts as an exemplar for the class about how models can be useful for scienti ideas. The
introduction of the Modeling Checklist allows students to evaluate models based on ¢ i
they plan and create their own models throughout Chapter 4. The purpose of this lesson
students to apply what they have learned about animal and plant defenses and to provide e
students as they create models to explain how a particular animal uses its defenses to survive.

Investigative phenomenon: Frogs survive.

Students learn:

* A model does not need to include things that a what is being explained.

» Making careful observations can help a scienti t explains something well.
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Lesson at a Glance

ACTIVITY

Introducing the Exhibit (10 min) o’
Students are introduced to the aquarium director’s latest request and their o«
new task to create a model for an exhibit. Students discuss what they know
about museum exhibits and review what they learned about scientific

models in Chapter 2. The purpose of this activity is to set the context for t
rest of the chapter.

TEACHER-LED
DISCUSSION

Reading: Frog Models (20 min)
The teacher conducts a Shared Reading of Frog Models,

students with an example of children using scientific models READING

camouflage works. Students practice visualizing

models help explain ideas.

Evaluating Frog Models (15 min) o?
-

Students evaluate three models, two f
model, using the Modeling Checklist. T s for creating

their own models in the hem to recognize the
important criteria of a co ifi del. InCluded in this activity is

TEACHER-LED
DISCUSSION

an On-the-Fly Assessment t ortunity to informally assess
students’ und i els represent only what is essential for
explanation.
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Materials & Preparation 1 VOCABULARY
Materials + defend

For the Classroom Wall

» Chapter 4 Question: How can aquarium scientists explain animal
defenses to the visitors?

« Models of Animal and Plant Defenses chart

«  What Scientists Do chart

For the Class
D AL RESOURCES
*  Frog Models big book
+ 1piece of chart paper* Modeling Checklist
» marker*

* masking tape*
*teacher provided

Preparation
Before the Day of the Les
1. Gather the following ité€ | and Plant Defenses kit):

an aquarium scientists explain animal defenses to the visitors?

models and p their explanations to showcase their understanding of animal defenses. This might be an
opportunity to invite parents, another class, or other members of the school community to be the visitors to
the exhibit. Consider designating a time for visitors to see the exhibits and sending out invitations. You can
hold the exhibit in your classroom, a multipurpose room, or cafeteria. Visitors can circulate to the different
“exhibits,” listening to students’ explanations and seeing the models they created. You can play up the fictional
context as much as you would like, such as including signs that direct visitors to the aquarium exhibit hall or
using “Visitor” and “Aquarium Scientist” name tags, depending on each person'’s role.
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4. Preview the Frog Models. In Activity 2, you will read this book with students. Read through and familiarize
yourself with the book so that you are prepared to lead the discussion about it.

5. Prepare for the On-the-Fly Assessment. Included in Activity 3 of this lesson is an On-the-Fly Assessment
that provides an opportunity to informally assess students’ understanding of how models represent only what
is essential for explanation. Select the hummingbird icon on the menu bar and then selegld¢he ON-THE-FLY
ASSESSMENT for details about what to look for and how you can use the informatio aximize learning by
all students.

Immediately Before the Lesson

1. Write Investigation Question on the board. Write “How do scientists make and use m in their
ideas?”

2. Post the following on the classroom wall:
» Chapter 4 Question

* Models Checklist chart

3. Have on hand the following materials:

» Frog Models big book

Differentiation

Embedded Supports for Dixerse Learners

Book exemplifies making sc rog Models provides an accessible example of the kinds of
thinking students will use whe

book helps prepare students to r own models later in the chapter.

Shared Rea Il lead a Shared Reading and invite students to join you in reading, asking
questions, hared Reading allows students to discuss ideas about how models help
scientists e ill'stop at strategic points as you read aloud, asking students to think about how the

Modeling Checklist . This lesson includes explicit instruction about how to evaluate a model. The teacher
introduces and explains the criteria on a Modeling Checklist chart. Students are then guided in using the criteria to
evaluate models of frog camouflage in Frog Models, as well as one additional frog camouflage model. In Lesson 4.2,
students will use the checklist again to check the models they create and use the criteria to make their models better.
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Potential Challenges in This Lesson

Recalling previous activities. The discussion in Activity 3 asks students to draw upon their memories of making
models in Chapter 2. Although students can refer to the Models of Animal and Plant Defenses chart that lists and
explains the models students made in Chapter 2, some students still may find it difficult to recall those activities. You
may wish to hold up an example of each of the models from Chapter 2 so students can see a viglal reminder.

Checklist. In each of these cases, students are required to think somewhat abstractly as
determine the characteristics of an effective model. Depending on the needs of your class,

Bilingual Spanish glossary. Having access to translat
English learners for whom Spanish is their native langu
Animal and Plant Defenses Investigatio
the unit.

tidents turn to pages 16-17, Glossary, in the
ts to refer to this glossary as needed throughout

Language support. Some stugdents may benefi additional language support as they discuss the models with a
partner using the Modeling CR&( gart i i Offering students optional language frames to use with their
partners helps students share as well as provides an opportunity for students to use important
vocabulary, such as the word d offering students the following language frames:

Specific Different trategies for Students Who Need More Support

Additional discussion. Although students were introduced to and create different types of models in Chapter 2, they
may need to be reminded of the importance of models in science. You may wish to provide additional instruction about
models at the beginning of this lesson by reinforcing the idea that scientists often make models to show their ideas
about how something happens or how something works. It is important that students realize a model is not the real
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thing scientists want to answer questions about, but is like the real thing in ways that help scientists understand and
explain a real phenomenon. Providing this additional support will help students as they read about and discuss models
in this lesson.

Additional visual representations. In the first activity, students are introduced to the word exhj
examples of indoor exhibits are provided in this lesson, you may wish to provide additional e
providing examples of outdoor exhibits at a zoo or aquarium may help some students gai
idea.

it. Although two visual
les. In particular,
re familiarity with the

does not meet the criteria listed. If the group is ready, you can ask them to
independently with the new frog model example.

Additional practice. Although the Think and Walk activity 2, students may have
difficulty following the activity's multistep procedure: the tea estion, students think about their answers,
and then students move to a section of the room tha eir idea. If your students are having difficulty
following the multiple steps of this activity, feel free iti upport, such as modeling the procedure or

Read for a new purpose. You could challe the book with a partner and identify all the ways that
Juan and Luz do what scientists do. Remind s at Scientists Do chart, and then provide each pair with a
students to place sticky notes on each of the pages that show

Juan and Luz doing what scie g, communicating, making models, or explaining).

Standards

Key

Practices Disciplinary Core Ideas Crosscutting Concepts

3-D State

Students ask questjons
frogs use camoufl

ather information through reading the book Frog Models in order to understand that
eep from being eaten by snakes (structure and function, cause and effect).

Next Generation Science Standards (NGSS)
NGSS Practices

» Practice 1: Asking Questions and Defining Problems
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» Practice 2: Developing and Using Models

« Practice 8: Obtaining, Evaluating, and Communicating Information

NGSS Disciplinary Core Ideas

LS1.A: Structure and Function:

« All organisms have external parts. Different animals use their body parts in

LS1.D: Information Processing:

* Animals have body parts that capture and convey differe
survival. Animals respond to these inputs with behavig
external inputs. (1-LS1-1)

s also respond to some

ETS1.A: Defining and Delimiting Engineering P,

» Asking questions, making observations, an
(K-2-ETS1-1)

jon are helpful in thinking about problems.

ETS1.A: Defining and Delimiting

+ Before beginning to design a soluti o clearly understand the problem. (K-2-ETS1-1)

NGSS Crosscutting Concep

Cause and Effect

Common s for English Language Arts (CCSS-ELA)
+ CCSS.ELA-LITERACY.RIA®: Ask and answer questions about key details in a text.

CCSS.ELA-LIT 1.1.7: Use the illustrations and details in a text to describe its key ideas.

» CCSS.ELA-LITERACY.SL.1.1: Participate in collaborative conversations with diverse partners about grade 1 topics
and texts with peers and adults in small and larger groups.

+ CCSS.ELA-LITERACY.SL.1.2: Ask and answer questions about key details in a text read aloud or information
presented orally or through other media.
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* CCSS.ELA-LITERACY.L.1.6: Use words and phrases acquired through conversations, reading and being read to,
and responding to texts, including using frequently occurring conjunctions to signal simple relationships (e.g.,
because).

Common Core State Standards for Mathematics (CCSS-Math)

CCSS-Math Practices

+ CCSS.MATH.PRACTICE.MP1: Make sense of problems and persevere in solving t
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TEACHER-LED DISCUSSION .’
Introducing the Exhibit -

Introducing the Exhibit

Students are introduced to the context of the new chapter—helping th
aquarium director by building a model for an exhibit.

10

MIN

Instructional Guide

ctor appreciates students’ work explaining

1. Introduce the aquarium’s latest request. Explain that the
i ey are young and when they are grown. Let

how Spruce the Sea Turtle's offspring, if she has any,

at uses models to explain how different types
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3. Project Museum Exhibits. Let students know they can use these pictures to find more information about what
exhibits are like.

Museum Exhibits

like she is watching and listening to a video that
small, like the one she is visiting.

We need to fi this question: How can aquarium scientists explain animal defenses to the visitors?

5. Review the Models of Animal and Plant Defenses chart. Remind students that they made models of different
animal defenses in earlier lessons.

We have been making models and learning how to use those models to explain an idea.
Let's think about how our models helped us explain animal defenses.

Invite a few students to share what each of the four models on the chart helped students explain.
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We made models after we figured out how shells worked, how spines worked, and how camouflage worked. The
models helped us explain what we figured out.

6. Introduce the Investigation Question.

As we work on making models to help the aquarium, it will help for us to learn more aboufhow scientists use

models.

Point to the Investigation Question and read it aloud.

We will think more about this question: How do scientists make and use models to ex

Teacher Support

Rationale

Pedagogical Goals: Modeling Focus
This chapter is intended to deepen students’ underst

effect, and animal and plant defenses i

Background

Crosscutting Concepts: Ca
Throughout this chapter, studé v erstanding they built throughout Chapter 2 of the cause-and-effect

predation. Stud iri as they read about two fictional children making models and explanations of a
own models and explanations of one ocean animal’s defense.

Providing More Experience; ing Connections to Students’ Family and Community Experiences

In this lesson, stude roduced to a new task in their role as aquarium scientists—creating a model to explain
how Spruce will use ructures to survive in the ocean. You may want to take additional time to invite students to
share from their own experiences with visiting museums, zoos, or exhibits at informal institutions of learning as a way

to support them in making connections to the tasks they will be engaging in during Chapter 4 instruction.
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READING E)\
Reading: Frog Models

Reading: Frog Models

The teacher conducts a Shared Reading of Frog Models. Students pra
visualizing and consider how the models help explain ideas.

20

MIN

Instructional Guide

2. Set the purpose for reading. Explai i ildren in this book make and use models will help
students plan their exhibit models.

Think aloud to model considering how Luz's model explained her idea.

We are reading to find out how the models help explain the children’s ideas. Luz's idea was the frogs survived
because they were brown like the leaves, so the snake did not see them.

Luz used her model to explain her idea. She made circles that were brown like the frogs. She put them in the
leaves and, just like the frogs, the circles were hard to see.
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5. Read through page 15 and discuss Juan’s model. Keep the book open to pages 14-15 so students can see the
illustrations.

What was Juan's idea?
[The frogs are a similar shape to the leaves, so the snake did not see them.]

Have students talk with a partner to answer the following question.

How did Juan’s model show his idea?

Call on a few volunteers to share. Students should mention that Juan made shapes that we
He put them in the leaves and, just like the frogs, they were hard to see. They will also likely me
hard to see because they were brown like the leaves.

shapes were

6. Read through page 18 and have students visualize.

Visualize Juan and Luz using their models to explain€fiéi . do they do with their
models? What do they say?

Give students a minute or two to silently visualize. Th hare ideas. After pairs share, call on a couple of
volunteers to share with the class.

7. Read the final page and have studen the final page, call on a few students to share
other ideas of what else could be explaine pt all responses.

8. Using the What Scientist§De ion on how Luz and Juan worked as scientists. Remind

students that they were readi ow scientists use models to explain ideas.
This chart ow we have been working as scientists. It can also help us think about how Luz
and Ju

Gesture to d aloud. Students may be ready to read along with you.
Talk with your partn out how Luz and Juan worked as scientists by doing some of the things on this chart.

Provide pairs a moment to discuss, and then call on volunteers to share. Emphasize the following points:

» Luz and Juan observed the frogs and snakes to learn more about the frogs’ defense.
+ Luz and Juan communicated with each other and their mom by discussing their ideas.
* Luz and Juan made models.

» Luz and Juan put the models they made in the leaves to explain their ideas.
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» Luz and Juan did not read in this story, but they could have found more information about frogs' defenses using a
book.

Teacher Support

Background

About the Book: Frog Models
Frog Models is a story about a pair of siblings who use models to explain their ideas a

demonstrating the process that scientists go through when constructing m for reasoning and explanation. The
book shows the process that students will engage in as they creat i

Instructional Suggestion

What One Teacher Did: Pantomiming What Scientis
While students have the opportunity to move aroun
wiggle by the end of this Shared Reading. In order to

, one teacher noticed her students beginning to
ntinue to focus as they reflected on the What

models, and pointing and pantomimin
ideas, they also shared how they acted ou
out their ideas.

o communicate and explain. As they shared their
ciple. The teacher then had the whole class stand and act
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TEACHER-LED DISCUSSION ..
Evaluating Frog Models -

Evaluating Frog Models

Students are introduced to the Modeling Checklist and use it to evalua
scientific models.

15

MIN

Instructional Guide

1. Introduce the Modeling Checklist. Point to the Modeling

We know scientists use models to explain thei
models.

We know that models are like the
not exactly like the real thing. Mod
something.

When scientists make & S sure that it does what it needs to do to help them explain an
idea. They use what the ino models to help them check their model.

Thisis th at shows what we know about making models. We can use the checklist to see if
ourm i need to do to explain the ideas we chose to model.

hecklist today. This will help you know how to use the checklist when you make your
own model later.

2. Review the three tant ideas on the Modeling Checklist. Read each criteria aloud:

+ Did I chose anidea to explain?
« Did linclude parts that are important for explaining?

« Did | leave out parts that do not matter for explaining?

3. Think aloud to model using the Modeling Checklist. Open the Frog Models big book to the pages about Juan'’s
model, beginning on pages 12-13.
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| can use the Modeling Checklist to think about Juan's model and check how well his model explains an idea
about frog defenses. The first question on the checklist is Did | chose an idea to explain?

Refer to the images as you think aloud to confirm that Juan chose an idea to explain.

The frog's shape is like the shape of the leaves. Juan wanted to explain how the frogs’ sh
for the snake to see. Yes, Juan chose an idea to explain using a model.

e made the frogs hard

Turn to pages 14-15 in the Frog Models big book to show Juan's model.

Juan wanted to explain how the frogs' shape made it hard for the s paper in the
same shape as the frogs. Then, he put the paper shapes in the leaves

The shape of the paper and the leaves are the importag nake could not see the

There are many other parts of a frog Juan could I i 8 model, but his idea was about the shape of
i gs or the lines on their backs. Yes, Juan left out

4. Practice using the Modeli i i i alk activity. Let students know they will practice using
the checklist with a Think an ivity. Thi e class will use the checklist to decide if Luz's model does what

* Remind st alled Think and Walk because in each round they will have to first think about an
idea, a of the room to show their thinking.

walking to either the “2€8" or “No” part of the room and sharing their ideas.

5. On-the-Fly Assessment: Lead students in evaluating Luz’s model. Open the Frog Models big book to the pages
about Luz's model, beginning on pages 8—9. Guide students in evaluating the model.

The first question on the checklist is Did | chose an idea to explain? Think about Luz and her model. Did Luz
chose an idea to explain using a model?

If you think Luz chose an idea to explain, go the “Yes" part of the room. If you think Luz did not choose an idea to
explain, go to the “No” part.
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Talk with a partner about why you chose your answer.

Allow time for pairs to talk, and then call on a few students to share. Students should point out Luz's idea was the frogs’
color made them hard to see, and this is what she chose to explain with her model. Have students return to the middle
of the room.

Turn to pages 10-11 in the Frog Models big book to show Luz's model.

The second question on the checklist is Did I include the parts that are importa indflg” Think about
what parts Luz included in her model. Did Luz include important parts for explain j

Give students time to think and then walk to their choice.

Talk with a partner about why you chose your answer.

her idea about color by using brown paper because it was
leaves, where the frogs were. Have students return to

The third question on the checklist is Did I leav
model and what you know about frogs and the fi
her idea?
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6. Project and introduce the New Frog Model. Let students know they will also practice using the Modeling Checklist
to decide if this new model does what it needs to do to explain an idea.

New Frog Model

Someone made this model to explain the sa

Remember, Luz wanted to explain that the frogs es thef@hard to see. Being hard to see helps defend
the frogs from snakes that might e

7. Students use the Think and Walk activi ew Frog Model. Following the same procedures in Steps
5-6, guide students in evaluating the New Fro . e Modeling Checklist questions aloud, allowing time after
each for students to think a ! r “No" part of the room. Allow time for partners to discuss their
choice before sharing their id . example below to guide discussion.

+ Yes, the mo to explain. (The color makes the frogs hard to find.)

ortant parts for explaining the idea. (It is brown like the leaves and is placed on

e out parts that do not matter. (The model frogs have big eyes and a tongue, which

actually make it easier, ee against the leaves.)

This model is meant to show the idea that the frogs were hard to see because they were brown. But the frogs are
easy to see because they have bright eyes and a bright tongue!

8. Conclude the lesson by discussing improvements to the New Frog Model.

How could the scientist who made this model make it better for explaining the frog's defense?
[They could make a new model to place on the leaves that is brown but does not have the tongue and eyes.]
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Scientists check their work, and then try to make it better. In the next lesson, you will get a chance to build your
model for the aquarium exhibit. Then, you will use the Modeling Checklist check your own work and make it
better.

Embedded Formative Assessment

On-the-Fly Assessment 13: Students’ Evaluations of the Projected Models

Look for: Students’ evaluations of frog models presents an opportunity to informally a derstandjng of how
models represent only what is essential for a complete explanation. In general, students s rpose of
the models as intending to explain how the frogs can avoid being eaten by snakes. They shou

model leaves out extraneous features (e.g., eyes, legs, mouth, etc.) and in components
for explaining how the frogs’ camouflage works (i.e., brown color, leafy sha e New Frog

how camouflage works (e.g., eyes, tongue, mouth).

Now what? If you notice that many students are having dif Y how the respective models represent what
is and is not essential for explaining the frogs' camouf , a time at the end of this lesson or before
Lesson 4.2 to offer additional instruction. Using Fro, Urce, ask students to describe what helps the
frogs match the leaves around them so they are hard i g color and their similar shape to the leaves.]

each model one by one, and have stud
and/or other parts. Once students have di
models.

the model includes the brown color, leafy shape,
odels, summarize their evaluations by comparing all three

Teacher S

Backgroun
Pedagogic > i odels
Throughout ve modeled with a small set of carefully chosen materials that lend themselves to

creating streamlined model other words, the modeling experiences have been designed for students to include the
important parts of a process they are modeling, without providing them much opportunity to include
extraneous parts. This sets up students to be comfortable with the idea that a model often does not look like the thing it
represents, and even to be surprised by the New Frog Model in this activity. Making this idea explicit in this lesson
prepares students to develop streamlined models, without extraneous parts, in the upcoming lessons.

Background

Pedagogical Goals: Modeling Checklist

In this chapter, students have the opportunity to apply what they have learned about models to create a model that
explains an idea about how a different ocean animal defends itself. The Modeling Checklist provides a scaffold for
students to begin thinking more independently as they choose an idea and then build a model to explain that idea. The
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purpose of the checklist is not to teach students to find one right answer or to teach them that one student’'s model is
better than another. There are many effective ways to build a model explaining the same idea. Rather, it is to meant to
help students begin to develop the observing and thinking skills that are essential for evaluating and identifying
modifications to make a model better. In the next lesson, students will have the opportunity to use the checklist to
evaluate their own model and then, if needed, change the model to make it better.

Background

Crosscutting Concepts: Structure and Function Across Chapter 4.
In this chapter, students apply what they have learned in previous chapters about ho
characteristics of plants’ and animals’ structures allow those body parts to functionin a
need to carefully attend to which characteristics of a structure they need to highlight and w
they create a model to explain how particular structures can function as defenses.
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