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Learning Set 1
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My Notes Tab
Learning Set Driving QuestiolVhat do squirrels need to survive?

Lesson Abridged Comments:

Learning Set Description: (MBBL to create)

1. L1.1Equity focus lessorStudents are introduced to the driving question; and discuss what they
think they will learn in the unit. They share what they have experienced in their own lives and family
stories, about what they know about squirrels, animals sintd squirrels, and dinosaurs and
fossils.

2. L1.2Inlesson 2, students are introduced to the DQ, they watch movies of prehistoric times, and the
teacher solicits background knowledge. Students ask and organize questions on stickys, and do a
quick write / pcture about the DQ.

3. L1.3Inlesson 3, students watch the movie again. The class goes outside to look for organisms
similar to those in the movie, and lists what they senwvironment worksheet #1 They compare
photos of animals in the video to those outside and as scientists figure out if animals and plants; and
squirrels and the Laolestes were the same or different.

4. L1.4In lesson 4, students engage in fieldwork to observe and collect data about how the squirrel
survives outside. They share their observations and organize theiridaéstigation worksheet #2

5. L1.5In lesson 5, students use their observations from the field notes to create models explaining
how squirrels are meeting their basic needs in their environment.

6. L1.6Inlesson 6, the students ask questions atitve squirrels and how they survive and survival in
the winter, life cycle and growth, and finding food and escaping from predators. Students engage in
texts to answer the questions atdNB & S NOK Ay GSIF Yadé

7. L1.7Inlesson 7, the teacher shares one studertdel with group, and practices giving feedback
and suggestions for revision. Then students in pairs, give each other advice for revisions, students
share andrevisemodelr yR 32 ol O1 (2 GKS S5NAGAY3I vdzSadAizy I
help, writes down big ideas that the students learned.

Phenomenon:Squirrels can survive outside.

Learning Performancestudents wilbbserve squirrels and develgmd revise a modeif how a squirrel meets
its needs and survives in the environmésystem and syem models, cause and effect).

Figuring Out Statement/ DCI

In this learning set students are figuring out how a squirrel survives outside. They become familiar with

the squirrel as an object of study but something that they see everyday. They obsemrelsquitside,

I YR a1 ljdzSadAaiz2ya FyR NBFR GNBAaASEHNOKE o62dzi K24 |
models of the squirrel surviving.

Practice Statement
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Students are gathering data (observing, and engaging in texts) to develop initial mbhdels the
squirrel survives.

Practice Elements from NGSS

Obtaining, Evaluating, and Communicating Informatidommunicate scientific and/or technical
information orally and/or in written formats.

Asking Questions and Defining Problefsk questions that can be investigated and predict reasonable
outcomes based on patterns such as cause and effect relationships.

Developing and Using ModeBevelop and/or use models to describe and/or predict phenomena.

Planning and Carrying Out InvestigatioRtan and conduct an investigation collaboratively to produce
data to serve as the basis for evidence.

Crosscutting 6ncepts
Systems and System Modelssystem can be described in terms of its components and their
interactions.

Cause and Effect/Mechanism and Predictibause and effect relationships are routinely identified,
tested, and used to explain change.
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Squirrels Learning SetglEmbedded Language Supports
Lesson 1:

Funds of Knowledge

Home language supports

Brainstorming in pairs

Metacognitive reflection

Explicit support for engaging in practice of obtaining information

Discourse moves from Wokrltlass Istructional Design and Assessment (WIDA)

Lesson 2:
Employment of multiple domains

Multiple modalities

Explicit support for asking questions (e.g., grouping types of questions, interactive support
for seeking clarification)

Use of photos for supporting agprehensible input

Discourse moves from WIDA

Lesson 3:
Employment of multiple domains
Demand for different modalities
Explicit support for the practices (asking for clarification)
Use of photos to support comprehensible input
Negotiation of meaning in small groups with pictures for support
Discourse moves from WIDA

Lesson 4:
Multimodality - acting out ideas
Explicit support for engaging in practice of recording and discussing observations
Opportunity for negotiation of meangmwith small group
Discourse moves from WIDA

Lesson 5:
Authentic negotiation of meaningusing models to support language
Explicit support for engaging in practice of modeling to explain
Discourse moves from WIDA

Lesson 6:
Use of multiple domains
Visualsupports
Explicit support for engaging in developing questions
Discourse moves from WIDA
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Lesson 7:
Models support listening and speaking about science ideas

Negotiation of meaning with partner

{ dzLILI2 NI F2NJ RSAaONROGAY3I a. A3 LRSI aé
Specifigguidance in metacognition

Discourse moves from WIDA
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Learning Set Driving Question

LS1: What do squirrels need to survive?

L1.1 Family Interviews

Lesson Snapshot

Learning Set Driving Question
LS1: What do squirrels need to survive?

LessorDriving Question
L1.1: What does your family know about squirrels, prehistoric organisms, and fossils?

Lesson Overview

1. Introduction Introduce the unit Driving Question (DQ). Remind students about the homewol
they were given before this unit started.

2. PresentationsStudents and family members present their interviews about experiences witl
squirrels, prehistoric organisms, and fossils.
After each presentation, students come up with a statement about squirrels, prehistoric
organisms, or fossils based what was presented. Post these statements, along with the nar
of the students who made them, in a prominent place as evidence.

3. Wrap Up Students write or draw in their science notebooks, what they learned from the
presenters. Students may add a questto the classroom Driving Question Board (DQB),
displayed prominently in the classroom, or to the online DQB.

Objectives

Learning Performance

Students wilbbtain, evaluate, and communicate information from family stories atboowt squirrels and
prehistoric organisms interact with their environme(tihirough the lenses afause and effeand systems
and system mode)s

Equity Learning PerformanceFunds of Knowledge
2SS OFy tS@SNIIAS 2dzNJ FI YA A S anBtoriesiir [eatziin &nd doyidR
science.

Building Toward PEs

3-LS41 Analyze and interpret datza to provide evidence of the organisms and the environme

in which they

3-LS43 Construct an argument with evidence that in afi@rlar habitat some organisms survive well,
(metin LS ®)
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Figuring Out, Look Fors, and Eviden
Statements

Universal Supports

Figuring Out

Students are figuring out thatve can use
1y26f SRAIS FTNBY SIOK 2i
to explain, wonder about, and as evidence in our
exploration of phenomena.

Look Fors

1. In the presentationslook for students
asking questions of other students to
make sense of the knowledgleey bring
(that may be different from their own).

2. Ly (KS &0 dzR®Bokifiod Q |
questions about interactionsystems$
and about how some events seem to
causeother events

Evidence Statement
{idzRSyaqQ OGAGS tAads
they are learning to respect cultural and familial
experiences and stories and to regard these as
important for understanding how science is
constructed within a scientific community.
Students learn that their experiences and culture
are sources of importarinformation when

learning science.

Embedded Language Supports
Funds of Knowledge
Home language supports
Brainstorming in pairs
Metacognitive reflection
Explicit support for engaging in practice of
obtaining information
Discourse moves from Worltlass
Instructional Design and Assessment (WIDA

Teacher Preparation

Materials

6 Pass out thénterview homeworkl week
before starting the unit and explain the
interview to the class.

6 Prepare the statement defining
evidenc2y I &Sy ihatdS ai
you see, or what others have seen,

GKFG oFrOla dzd gKFG @&
Go over the homework to get an idea
of who will present and what they are
prepared to present.

Set up a classroom DQB in a
prominent place. Record student
questions and statements of evidence
ORuse theLearning Set 1 Driving
Question Slides

Make a copy of the DQ slides for your
own use so you can add student
claims and questions.

Gather as many tde books about
squirrels as you can; some ideas are in

Teacher Materials

Driving Question Board (DQB)

Learning Set 1 Driving Question Slides
Lesson 1.1 Driving Question
Optional:Classroom Library Connections

O« O«

O«

O«

Student Materials
Interview homewvork that has been turned in
(assigned 1 week before beginning this lessi
Science notebooks
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| Classroom Library Connections

Lesson Segments Estimated Time
Introduction 15 min
Presentations 30 min
Wrap Up 15 min

This 56minute lesson could be split up into many mini sharing
sessions: Assign homework home and then allow students tg
share throughout the unit during, for example, morning meeti
or other times of the school day.

Total Time:60 min
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Part Lesson Steps Estimated Time /
Materials

1 | Introduction: Engage with.JK Sy 2 Y Sy 2 y WhatdBes 5 v 15 min
your family know about squirrelsprehistoric organisms, and
fossilsZ

1. ReadtheDQi2 KI' i R2Sa @&2dzNJ T
41 dzA NNBf a3 LINBKA & 2 Rénidd 2
students about the homework that was assigned the
week before. Ask students if they had good discussiorn
with their family members.

2. Have a student read the class definitionesfdence
AWhat you see, or what others have seen, that backs
whaty?2 dz as-Rxddzaa GKAA& RSTAY
family members saw or recalled something important
about squirrels or prehistoric organisms and if it would
the definition ofevidence

Suggested PromptiYour scienceelated ideas and

evidence caname from experiences you and your fam
have had. Today we will gather scientific evidence fro
the experiences with squirrels, prehistoric organisms,
FaaAirta GKFG FLYAEASAE &K
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Presentations: Students and families shatteeir knowledge and | 30 min
experiences with squirrels

1. Write down the order of presentations. Students can
either present with their family members or by
themselves, reading from their homework sheet.

2. After each presentation, have students brainstorm in
pairs b reflect on the information presented. The
presenter or student chooses the statement that best
represents what was shared with the claB&cord this
statement on theLesson 1.1 Driving Question sluieder
0KS KSIRAY3 G49OBARSyOSoat
who made the statement.

Discourse Move Make ideas public

Suggested PrompfiThis claim is a scientific idea.
2 Ideas in science can come from wondering abou
Make ideas -

public and explaining natural events and how they relat
to other events. Where did the idea come from?
Can ideas come from activities we do in class,
books we read, and scientist€an ideas come
from wondering about and explaining events tha
we experience in our communities with our
families, or from events our family members hav
SELISNASYOSRKE

Wrap Up: Wrap up and use questions for reflection in science | 15 min
notebooks

1. When all students and/or their families have presenteq
highlight ideas having to do wittause and effecnd
systems explicitly pointing out the use of these lenses

2. Have students free write or draw quietly in their scieng
notebooks, refleting on what they learned. Press
students to use théenses otause and effeand
systems

Prompt (option 1):¢ 2 K I {

t SENYSR FNRY f
presentations?"

Prompt (option 2)a CNBES g NARGS 2 NJ
g2dz £t SI NYySRd¢

3. Atthis time, students can ask the presenters any
questions.

Squirrels
Codeveloped by the Multiple Literacies in Projdxsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://docs.google.com/presentation/d/18c4tqUoW58biqo4pI0dlecSC6o9ZLJSCZtoRieeguVA/edit#slide=id.p3
https://docs.google.com/presentation/d/18c4tqUoW58biqo4pI0dlecSC6o9ZLJSCZtoRieeguVA/edit#slide=id.p3

14

Squirrels
Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/

15

1.1 Beforeunit Homework
Family Interview Homework

Name Who | talked with

Our class will be starting a new science unit in which we will learn about adaptation. We will
Sy3ar3asS sA0K?2KRS RIpdz8a BBy B 24 YI y& &ljdzi NNKE & 0 dzi
This unit will investigate the structure dibehavior of squirrels and how they interact with the
environment around them. We will learn how the squirh&e organisms in the Jurassic period

(when stegosaurus was still around) adapted to changes in the environment. The class will

benefit from shaing our cultural and family knowledge and experiences about squirrels, fossils,

and dinosaurs.

Discuss the following questions together at home. Take notes on the back of this paper or draw
a picture to remember what you talked about. Come to class réadyare what you talked
about.

1. L& GKSNB | O22f daaljdzANNBf adG2NRé¢ GKI G @2 dzN

2. If you are from a different part of the United States or the world, do you know of a
squirrel that is different from the squirte we see by our school? Can you describe the
differences or similarities?

3. If you or your family is from a different part of the United States or the world, was there
an animal that was like the squirrel because it seemed to be everywhere?

4. Do you have anexperiences or stories to tell about dinosaurs or fossils?

We would love to have you come in as a guest speaker and share your experience with the
class!
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1.1 Classroom Library Connections
Grade 3 Unit 1
2 Ke R2 L 4SS a2 Y! ij®RanystpgiwaNgsds? & odzi L OI
Classroom Library Connections

The table below provides a list of trade book connections toMhutiple Literacies in Project
based Learnin@rade3Unit12 K& R2 L &4SS a2 Ylyeé aldZANNBta o
One bod is necessary for teaching the unit and is included on the materials list. The other books
on the list also relate to student learning in the unit. You could use these books, or others that you
are familiar with, as supplemental resources to allow youdsnts to further explore ideas
introduced in the unit.

In addition to providing ideas for building your own classroom library, you could take this list to
your local public or school library to gather these titles or to ask the library media spefcalist

similar titles and additional recommendations. You could choose to provide some of these titles as
2LI0A2ya F2N &G dzR S-yeleéed readifidRtigne, JSriafrSafolids @uildg Bnglisht
Language Arts instruction.

Dinosaurs

AllosaurudLittle Paleontologist) by Sally Lee, published by Smithsonian
lguanodon(Little Paleontologist) by Sally Lee, published by Smithsonian

National Geographic Kids Everything Dinosaurs: Chomp on Tons of Earth§zatsand Fun
published by National Geographic

National GeographikKids Ultimate Dinopedia: The Most Complete Dinosaur Reference fsished
by National Geographic

National Geographic Little Kids First Big Book of Dinospubdished by National Geographic Little Ki
First Big Books

StegosauruglLittle Paleontologist) by A. L. Wegwerth, published by Smithsonian

Fossils

Curious About Fossiyy Kate Waters, published by Smithsonian
DK Eyewitness Books: Fogdiy Paul Taylor, published by DK Children

Fossil{True Books) by Ann O. Squire, published by Scholastic

How Does a Bone Become a Fog#léw Does It Happen?) by Melissa Stewart, published by Capst
Global Library

Fossil DetectivéNature Club) by Susan Pope, published by Eagle Books
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https://www.capstonepub.com/classroom/products/how-does-a-bone-become-a-fossil-3/?OrderItemId=3839942
https://www.amazon.com/Fossil-Detective-Pbk-Nature-Club/dp/0816727821/ref=sr_1_2?ie=UTF8&qid=1546871168&sr=8-2&keywords=fossil+detective
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Fossils Tell of Long Ago] SR@@a@nd-FindOut Science 2) by Aliki, published by HarperCollins
Publishers

Fossil Hunters, Paleontologists, and Others Who Studied Dinosaurs

Mary Anning and The Sea DradnynJeannine Atkins, Michael Dooling (lllustrator), published by
CreateSpace Independent Publishing Platform

Paleontology: The Study of Prehistoric I(feue Books: Earth Science) by Susan Heinrichs Gray,
published by Scholastic

Rare Treasure: Mary Anning and Her Remarkable Discobgrien Brown, published byoughton
Mifflin Harcourt

Stone Girl Bone Girl: The Story of Mary Anning of Lyme* Raglsaaurence Anholt, Sheila Moxley
(Nllustrator), published byrances Lincoln Children's Books

The Dinosaurs of Waterhouse Hawk{@aldecott Honor Book) by BarbaKerley, Brian Selznick
(lllustrator), published by Scholastic

You Can Be a Raintologist!: Discovering Dinosaurs with Dr. S8ytScott D. Sampson, published by
National Geographic

Organisms We See Today (Animals and Plants)

National Geographic Little Kids First Big Book of AnibyaGatherine D. Hughes, published by Natior
Geographic

National Geographic Little Kids First Big Book of BydSatherine D. Himgs, published by National
Geographic

National Geographic Little KidggtiBig Book of Budsy Catherine D. Hughes, published by National
Geographic

Ultimate Bugopedia: The Most Complete Bug ReferenceliyvBrarlyne Murawski and Nancy
Honovich, published by National Geographic

Ultimate Explorer Field Guide: Insects: Find Adventure! Go Outside! Have Fun! Be a Backyard In
Inspectorby Likby Romero, published by National Geographic

Ultimate Explorer Field Guide: Rées and Amphibians: Find Adventure! Go Outside! Have Fun! Bg
Backyard Ranger and Amphibiddventurerby Catherine Herbert Howell, published by National
Geographic

Ultimate Explorer Field Guide: Tremg Patricia Daniels, published by Natib@eographic

Prehistoric Mammals
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https://www.amazon.com/Mary-Anning-Dragon-Jeannine-Atkins/dp/1480056871/ref=sr_1_2?s=books&ie=UTF8&qid=1501419798&sr=1-2&keywords=mary+anning
https://www.amazon.com/Paleontology-Study-Prehistoric-Science-Paperback/dp/0531282740/ref=sr_1_1?s=books&ie=UTF8&qid=1501422147&sr=1-1&keywords=paleontology
https://www.amazon.com/Rare-Treasure-Anning-Remarkable-Discoveries/dp/0395922860/ref=sr_1_7?s=books&ie=UTF8&qid=1501419856&sr=1-7&keywords=mary+anning
https://www.amazon.com/Stone-Girl-Bone-Story-Anning/dp/1845077008/ref=sr_1_3?s=books&ie=UTF8&qid=1501419856&sr=1-3&keywords=mary+anning
https://www.amazon.com/Dinosaurs-Waterhouse-Hawkins-Caldecott-Honor/dp/0439114942/ref=sr_1_1?s=books&ie=UTF8&qid=1501419989&sr=1-1&keywords=dinosaurs+of+waterhouse+hawkins
https://www.amazon.com/You-Can-Paleontologist-Discovering-Dinosaurs/dp/1426327285/ref=sr_1_1?s=books&ie=UTF8&qid=1501422248&sr=1-1&keywords=paleontologist
https://www.amazon.com/National-Geographic-Little-First-Animals/dp/1426307047/ref=sr_1_7?s=books&ie=UTF8&qid=1501419506&sr=1-7&keywords=little+kids+first+big+book+of
https://www.amazon.com/National-Geographic-Little-First-Birds/dp/1426324324/ref=sr_1_9?s=books&ie=UTF8&qid=1501419506&sr=1-9&keywords=little+kids+first+big+book+of
https://www.amazon.com/National-Geographic-Little-First-Books/dp/1426317239/ref=sr_1_6?s=books&ie=UTF8&qid=1501419458&sr=1-6&keywords=little+kids+first+big+book+of
https://www.amazon.com/dp/1426313764/ref=sxbs_sxwds-stvp_2?pf_rd_m=ATVPDKIKX0DER&pf_rd_p=2972357942&pd_rd_wg=nUPDB&pf_rd_r=JKX3H2MEJBSSH8JE9J08&pf_rd_s=desktop-sx-bottom-slot&pf_rd_t=301&pd_rd_i=1426313764&pd_rd_w=2raDA&pf_rd_i=little+kids+first+b
https://www.amazon.com/Ultimate-Explorer-Field-Guide-Geographic/dp/1426327404/ref=sr_1_2?s=books&ie=UTF8&qid=1501419173&sr=1-2&keywords=backyard+field+guide
https://www.amazon.com/Ultimate-Explorer-Field-Guide-Geographic/dp/1426327404/ref=sr_1_2?s=books&ie=UTF8&qid=1501419173&sr=1-2&keywords=backyard+field+guide
https://www.amazon.com/Ultimate-Explorer-Field-Guide-Amphibians/dp/1426325444/ref=sr_1_7?s=books&ie=UTF8&qid=1501419267&sr=1-7&keywords=backyard+field+guide
https://www.amazon.com/Ultimate-Explorer-Field-Guide-Amphibians/dp/1426325444/ref=sr_1_7?s=books&ie=UTF8&qid=1501419267&sr=1-7&keywords=backyard+field+guide
https://www.amazon.com/Ultimate-Explorer-Field-Guide-Amphibians/dp/1426325444/ref=sr_1_7?s=books&ie=UTF8&qid=1501419267&sr=1-7&keywords=backyard+field+guide
https://www.amazon.com/Ultimate-Explorer-Field-Guide-Trees/dp/1426328915/ref=sr_1_5?s=books&ie=UTF8&qid=1501419377&sr=1-5&keywords=ultimate+explorer+field+guide
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Prehistoric Mammalby Kathleen Weidner Zoehfeld, Franco Tempesta (lllustyapaiblished by
National Geographic

Squirrels

Squirrel(City Safari) by Isabel Thomas, published by Capstone Publishers
Squirrels and Their NesfAnimal Homes) *** by Martha E. Rustad, published by Capstone Press

Squirrel(Animals in My Backyard) *** by Jordan McGill, published byb&WVeig|
SquirrelyBlastoff! Readers: Backyard Wildlife) *** by Derek Zobel, published by Blastoff Readers
Squirrelso Ly aé& . I Ol@&l NRU 08 [AYyRa& Wod hQ. NASys>

Welcome to the World of Squirre(¥Velcome to the World Series) *** by Diane Swanson, published
Walrus Books

Gray Squirrel¢Blastoff! Readers: North American Animals, Level 3) by Qariséiaf, published by
Bellwether Media

Rabbits, Squirrels and Chipmunks: FAkengGuide(Take Along Guides) by Mel Boring, Linda Garrg
(Illustrator), published by NorthWord Press

Time Periods

Ancient Earth Journal: The Early Cretaceous: Notes, Drawings, and Observations from Pishistor
Juan Carlos Alonso and Gregory S. Paul, published by Walter Foster Jr.

Ancient Earth Journal: The Late Jurassic: Notes, Drawings, and/@imses from Prehistoripy Juan
Carlos Alonso and Gregory S. Paul, published by Walter Foster Jr.

The Nature Timeline Wallbook: Unfold the Story of Natui®m the Dawn of Life to the Present Day
(What on Earth? Timeline) by Christopher Lloyd, Andy Forshaw (lllustrator), published by What o
Publishing

When Fish Got Feet, When Bugs Were Big, and When Dinos Dawned: A Cartoon Prehistory of L|
Earthby Hannah Bonner (Author), published by National Geographic Kids

Grade 3 Teacherecommended Fictional Stories (Narrative Textantasy)

Gooseberry Parhy Cynthia Rylant, Arthur Howard (Illustrator), published by HoughtistifVHarcourt

Flora and Ulysses: The Illuminated AdventlygKate DiCamillo and K.G. Campbell, published by
Candlewick

* Included in unit materials list.

** Previously included on unit materials list; no longer included because of its expense. Highly
recommended resource for use in the fossil soltgsgons.

*** Previously included on unit materials list; not available in sufficient quantities.
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https://www.amazon.com/Prehistoric-Mammals-Kathleen-Weidner-Zoehfeld/dp/1426319517/ref=sr_1_1?s=books&ie=UTF8&qid=1501418853&sr=1-1&keywords=prehistoric+mammals
https://www.capstonepub.com/classroom/products/squirrel-1/
https://www.amazon.com/Squirrels-Their-Nests-Animal-Homes/dp/0736851291/ref=sr_1_1?ie=UTF8&qid=1501421189&sr=8-1&keywords=squirrels+and+their+nests
https://www.amazon.com/Squirrels-Web-Access-Animals-Backyard/dp/1616909315/ref=sr_1_3?s=books&ie=UTF8&qid=1501421491&sr=1-3&keywords=squirrels+animals+in+my+backyard
https://www.amazon.com/Squirrels-Blastoff-Readers-Backyard-Wildlife/dp/1600144470/ref=sr_1_2?s=books&ie=UTF8&qid=1501421412&sr=1-2&keywords=backyard+wildlife+squirrels
https://www.amazon.com/Squirrels-My-Backyard-Lindsy-OBrien/dp/1628322985
https://www.amazon.com/Welcome-World-Squirrels/dp/1552852598/ref=pd_sim_14_1?_encoding=UTF8&psc=1&refRID=HCMVNQYGM6H07G8WYVVY
https://www.amazon.com/Squirrels-Blastoff-Readers-American-Animals/dp/1626171874/ref=sr_1_1?keywords=squirrels+blastoff+readers&qid=1547941370&s=Books&sr=1-1
https://www.amazon.com/Rabbits-Squirrels-Chipmunks-Take-Along-Guides/dp/1559715790/ref=sr_1_15?s=books&ie=UTF8&qid=1535394399&sr=1-15&keywords=squirrel
https://www.amazon.com/Ancient-Earth-Journal-Cretaceous-observations/dp/1633220338/ref=sr_1_1?s=books&ie=UTF8&qid=1532687395&sr=1-1&keywords=ancient+earth+journal+cretaceous
https://www.amazon.com/Ancient-Earth-Journal-observations-prehistory/dp/1633221083/ref=sr_1_1?s=books&ie=UTF8&qid=1532687415&sr=1-1&keywords=ancient+earth+journal+jurassic
https://www.amazon.com/Nature-Timeline-Wallbook-Nature_from-Present/dp/0993284736/ref=sr_1_1?s=books&ie=UTF8&qid=1532687433&sr=1-1&keywords=nature+timeline+wallbook
https://www.amazon.com/When-Fish-Feet-Dinos-Dawned/dp/142632104X/ref=la_B001JRVNWW_1_2?s=books&ie=UTF8&qid=1532687553&sr=1-2&refinements=p_82%3AB001JRVNWW
https://www.amazon.com/When-Fish-Feet-Dinos-Dawned/dp/142632104X/ref=la_B001JRVNWW_1_2?s=books&ie=UTF8&qid=1532687553&sr=1-2&refinements=p_82%3AB001JRVNWW
https://www.amazon.com/Gooseberry-Park-Cynthia-Rylant/dp/0152061592/ref=sr_1_1?ie=UTF8&qid=1534779211&sr=8-1&keywords=gooseberry+park+by+cynthia+rylant
https://www.amazon.com/Flora-Ulysses-Illuminated-Kate-DiCamillo/dp/0763687642/ref=sr_1_1?s=books&ie=UTF8&qid=1543945846&sr=1-1&keywords=flora+and+ulysses+by+kate+dicamillo

19

Squirrels
Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/

20

Learning Set Driving Question

LS1: What do squirrels need to survive?

L1.2 Background Knowledge

Lesson Snapshot

Learning Set Driving Question
LS1What do squirrels need to survive?

Lesson Driving Question
L1.2What do we already know about squirrels today and in the past?

Lesson Overview

1. Introduction Remind students of the unit DQ. Show the video of the stegosaurus, the early
Eutherian mammal, Juramaia, and animals and plants from prehistoric times.

2. Group Discussiorsolicit background knowledge. Students discuss the organisms they saw i
video.

3. Wrap Up Quick, independerftee write or drawt initial response to DQ. Explain that the class
will return to the DQ often, and add that before sciestsi research the past, they must observe
and gather information about the present. So for the next few lessons, students will observe
learn about squirrels.

Objectives

Learning Performance
Students willask questions aboudrganisms in their environment and how the organisms may have
changedover time(through the lenses afause and effe@ndsystems and system modgls

Building Toward PEs

3-LS41 Analyze and interpret date to provide evidence of the organisms and the environme
in which they
3-LS43 Construct an argument with evidence that in a particular hatstahe organisms survive well,
(metin LS 46)
Figuring Out, Look Fors, and Eviden Universal Supports
Statements

Figuring Out Embedded Language Supports
Students are figuring out thasome organisms Employment of multiple domains
they see today are the same as, aqd some are Multiple modalities
different from organisms that lived in the past. Explicit support for asking questions (e.g.,
Look Fors grouping types of questions, interactive
Lookford i dZRSy (ida o0 dzA f RA Y 3 support for seekinglarification)
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aboutcause and effec@ndsystems and system
modelsby making connections and additmgeach
2G0KSNRAE ARSIao

Evidence Statement

The questions students ask bring together
background knowledge, the DQ, and ideas broug
up in the discussiorthe questions show some
thinking about present and pastause and effect
and the idea that there & systemf organisms
that have parts that work together.

Use of photos for supporting comprehensiblg
input
Discourse moves from WIDA

Teacher Preparation

Materials

Preparation
ViewPrehistoric vide@mnce to make sure it
works.
Note: The video refers to Laolestes (early
Eutherian mammal)
For shared class reflection, have a Padlet sit
ready if you are familiar with it (orse another
shared document).
Learn Padlet Tutorialideo
Teacher's Guide to Using Padlet in Class wr
instructions

Background Information

More about

Eutheria (Placental Mammals)
Family Sciuridae (Squirrels)
Family Stegosauridae

O

O¢

[«]}

Teacher Materials

Driving Question Board (DQB)

LearningSet 1Driving QuestiorSlides

Lesson 1.2 Driving Question

Free write

Video:Prehistoric video
(https://www.youtube.com/watch?v=ASxOKI

Ufex9

O« O¢

O

O« O

Student Materials
& Science notebooks dtadlet

Lesson Segments

Estimated Time

Introduction 10 min
Group Discussion 25 min
Wrap Up 15 min

Total Time:50 min

Squirrels
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https://padlet.com/
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Part Lesson Steps Estimated Time /
Materials

1 |[LYGNRRdAzOGA2YY Ly {NERWGSI0 WK Sy 10 min
know already about squirrels today and in the past?

1. Ask some students to sead what they wrote in their
science notebooks from L1.1.

2. Have a student read thieearning Set 1 Drivir@uestion
Slideand theLesson 1.2 Driving Questian2 K| § R
1y26 It NBFRe | o62dzi &ljdzAN
Studentsturn-and-talk about the DQs and share out.

2 | Group Discussion: Introduce phenomenon and solicit ideas | 25 min
1. Show thePrehistoric video

2. wSLISI G { K8hy deyf deé soBnargguirdels but
L O yQl TFTAYR d&A¢kStudentsSaoasirib
the video first, and solicit the idea that some plants an
animals looked similar to organisms they see today. T
ask the reasons for this similarityystemsand cause and
effect relationship3 and support discussion, asking
students to add their own ideas. Students will have a |
to say, and some of the ideas will be unrelated to the |
DQ, which is OK, because you want to know what kidg
know right now. (You may show the videwi¢e.)

Discourse Move Help a student clarify his/her thinking

Suggested PrompiVhen a confusing idea
Ad LINBaSyiSR>: OwBaD]
did you mean by.exactly? Can you clarify’
Can you say that in a different way to malk
sure we alunderstand £

3. Hand out sticky notes or sentence strips or share the
Padlet link with students. Students should write their
questions on the sticky notes, sentence strips, or Padl
Add questions directly to theesson 1.2 Driving Questid
slideas students read them.

4 DIFGKSNJ ARSIFHA | o2dzi K2g @&
questions into categories. Have students think about 3
describe possible cagories.

3 | Wrap Up: Wrap up and use questions for reflection in science | 15 min
notebooks

1. Students have 10 minutes to write or drafiee write)
their initial response to the lesson DQ.

2. Students share out what they wrote or drew.
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Free Write: Why do | see so maidylj dzA NNBf & o6dzi L Ol yQi TFA

Think about the Driving Question and our field work todAhat questions do
you have?
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Learning Set Driving Question

LS1: What do squirrels need to survive?

L1.3Comparing Today with the Jurassic Period

Lesson Snapshot

Learning Set Driving Question
LS1What do squirrels need to survive?

Lesson Driving Question
L1.3Do any organisms today look like those from the Jurassic period?

Lesson Overview

1. Introduction Remind students of the learning set DQ. ShowRhehistoric vide@gain.

2. Field InvestigationStudents go outside and look for organisms that they saw in theovi

3. Data AnalysisStudents look at photo stills from the video and compare those pictures with w
they saw outside. Ask if the prehistoric plants and animals arestime or different from those
that can be seen today.

4, WrapUpy { G dzRSyia NBO2NR NBFfSOGA2ya Ay GKSA
or animals to write about and draw.

Objectives

Learning Performance
Students willask questions aboudrganisms in their environment and how the organisms may have
changedover time(through the lenses afause and effe@ndsystems and system modgls

Building Toward PEs
3-LS41 Analyze and interpret datz to provide evidence of the organisms and the environme
in which they lived long ago.
3-LS43 Construct an argument with evidence that in a particular habitat some organisms survive we|

(metin LS )
Figuring Out, Look Fors, and Evidenc Universal Supports
Statements
Figuring Out Embedded Language Supports
Students are figuring out thasome plants and Employment of multiple domains
animals (today) are similar to those in the Jurassi Demand for different modalities
period, some are different, and some no longer Explicit support for the practices (asking for
SEAAG oFNByQi | NRdzyR | clarification)
Use of photos to suppodomprehensible

Look Fors input

Lookfora i dzRSy ida GKAY1lAy3
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guestions that have to do witbause and effeatf
the organisms changing over time.

Evidence Statement
Student reflections should compare differences a
similarities between the two plants or animalsah
leastone way (e.g., structure, environment,
interaction with other organisms).

Negotiation of meaning in small groups with
pictures for support
Discourse moves from WIDA

Teacher Preparation

Materials

Split up students into groups of two or three.
Decide how many students are needed in a
group to compare photos. Make the required
number of copies of materials.

Teacher Materials

Driving Question Board (DQB)

Lesson 1.3 Driving Question
Video:Prehistoric video
(https://www.youtube.com/watch?v=ASxOKI
uf6xg

Environment worksheetlurassic Organism
Search

Clipboards (one foeach group of students)
Photos of plants and animals from Prehistori
video

O« O«

O«

O¢ O«

Student Materials
Science notebooks

Lesson Segments

Estimated Time

Introduction 10 min
Field Investigation 20 min
Data Analysis 10 min
Wrap Up 10 min

Total Time:50 min
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Part Lesson Steps Estimated Time /
Materials

1 |[LYGNRRdAzOGA2YY Ly ({dNERRD2@S LIKSY 10min
organisms today look like those from th&urassic period?

1. Have a student read and reflect on thesson 1.3 Driving
Questiond52 |y@& 2NHIyAavYa (2R
WdzNJI 8 aA O LISNR 2 RK¢E

2. Then tell students to look carefully at the plants and anim
in the video.

3. Show thePrehistoric videdrom L1.2. You may need to shg
it more than once. List the plants and animals in the videq

4, Ask if some of the plants and animals in the video can be
found outside (today) and how to find out.

Discourse Move Help a student clarify his/hethinking

Engaging in the phenomenon presents an

opportunity to develop shared language and clar
thinking. When a student presents an idea but th
language is unclear, ask others for help stating tl
ARSI:X IyR GKSyYy a1l GK¢
GLa GKIFd ¢gKFEG &2dz 6 SN

2 | Field Investigation: Investigate to find plants and animals similj 20 min
to those from the video

1. Students go outside with clipboards or science notebooks
writing the names of and drawing awyganisms they find
(today) that they also saw in the video (and considering
organisms that they did not see in the video). Remind
students that all organisms can be recorded at this time,
including insects, plants, and animals.

3 | DataAnalysis: Compare photos from the video with organisms| 10 min
found from field work

1. In their groups or with partners, have students look at
photosfrom the videoandx Y I § OK¢ (G KSY (4
animals they saw outside.

2. {0dzRSy G 3INRdzLJA aKIF NB 2dzi |
explaining why they think animals today seem the same 4
or different from, animals from the Jurassic period.
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4 | Wrap Up: Wrap umnd use questions for reflection in science |10 min
notebooks

1. Have students explain, using writing and/or drawing, why|
they placed some of the organisms in pairs. Ask them to
describe why they think the present organism is similar tg
one that lived in the Juragsperiod. Or you may ask why tv
organisms seem different from each other. Students
consider the lesson DQ with new evidenBecord new
guestions on the DQB or on thesson 1.3 Driving Questio
sldel YR F&a1Z 4G5AR 6S FyasgSN]
jdzSaliA2yaKe

Suggested Prompti / K22aS (62 27F (K
paired together. How is the modern organism similar to th
Jurassic orgnism? How are they differer#?

2. Have students, in pairs, use the discussion and data anall
to come up with new questions.
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1.3 Jurassic Organism Search
Name Date

Environment Worksheet: Jurassf@rganism Search

Organism Observation

Stegosaurus

Stegosauru§Nobu TamurdCC B¥SA 3.0

Allosaurus

AllosaurugNobu TamuraCC B¥SA 3.0

Conifer Tree

Juramaia or Eutheria or Laolest

Juramai#Nobu TamurdCC B¥A 3.0

1.3 Photos from video
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Learning Set Driving Question

LS1: What do squirrels need to survive?

L1.4 Squirrel Survival Needs

Lesson Snapshot

Learning SeDriving Question
LS1What do squirrels need to survive?

Lesson Driving Question
L1.4: What can we observe about squirrels and how they survive outside?

Lesson Overview
1. Introduction Introduce the lesson DQ. Ask students what they think theysedloutside and
review statements from L1.1 family interviews.
2. Field InvestigationStudents go outside and take notes for evidence of squirrels surviving ou
3. Data Analysis and Large Group Discussstudents discuss findings and categorize infiram.
4. Wrap Up Add questions and answers to the DQB. Students act out a survival activity they s
squirrel engage in and their partners guess the activity.

Objectives

Learning Performane
Students willmake observations abousquirrels in their environment and how they surviitierough the
lenses otause and effecdndsystems and system modgls

Building Toward PEs
3-LS41 Analyze and interpret data to provide evidence of the organisms and the environmeg
in which they live
3-LS43 Construct an argument with evidence that in a particular habitat some organisms survive we

(met inLS 46)
Figuring Out, Look Fors, and Eviden Universal Supports
Statements
Figuring Out Embedded Language Supports
Students are figuring out thathe squirrel is Multimodality - acting out ideas
surviving outside, and everything it needs to Explicit support for engaging in practice of
survive is available outside. Students are starting recording and discusgjnobservations
think about the parts that make upystemsand Opportunity for negotiation of meaning with
how theyaffect survival small group
Discourse moves from WIDA
Look Fors
1. Look forstudents asking for evidence to
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back up claims aboutlationshipsand
causes.

2. Look forstudents using evidence to back
up their own claims aboutlationships
andcauses(i.e., thinking about a pet or
other animal).

3. Look forstudents listening to and building
on ideas presented by peers

Evidence Statement

{GdzZRSy1aQ 20aSNBI A2y 4
points in the discussion and build on what other
students obseved. Their shared discussions shov
that they arebeginning to take aystemsapproach
to thinking about a familiar phenomenon.

Teacher Preparation Materials

wSPASs SOARSYOS O2f | Teacher Materials

families (from L1.1). Driving Question Board (DQB)

Look for an area near your school where a I Lesson 1.4 Driving Question

of squirrels live or forage. Investigation WorksheetMlammalogist Field
If there are no squirrels Work
anywhere, you can use thigdeo. Sticky notes/sentence strip8adlet

Select a videgeasonsor foraging and eating Binoculars

Statements from L1.1

Make aclaimslide

o« Ox¢

[e]]

o« O«

Ox¢

Ox¢

Student Materials
8 Science notebooks

6 Clipboards
Lesson Segments Estimated Time
Introduction 10 min
Field Investigation 20 min
Data Analysis and Large Group Discussion 10 min
Wrap Up 10 min

Total Time:50 min
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Estimated Time /

Part Lesson Steps Materials

1 |[LYGNRBRdAzOGAZ2YY Ly iNRRWaSanwK Sy 10 min
observe about squirrels and how they survive outside?

1. Read the_esson 1.4 Driving Questian2 KI G O y
20aSNWS | 02dzi aljdzA NNBf & td
the class. Ask studentstopréii ¢ KI i GKSe@ g
R2Ay 3 2dzi dARSZI slagnentNBrdIAL ity
any apply.

2. Solicit ideas of some naturmaterials we might see
squirrels usingAsk if any of the materials help squirrels
survive.

3. 58St 2L I ab995{ F2NJ { dzND
students generate a list of needs that all organisms must
meet to survive.

You may need to help students with the word
organismand help them understand that the term
includes plants and animals.

When a student suggests something an organism
needs, press for evidence and reasoning.

The list you generate can be have fewer itefmart
suggested below or have more items (e.g., sleep,
communication).

NEEDS for Survivegdxample list):Warmth, food (nutrients),
water, reproduction, safety, air, sensing the environment, grow

2 | Field Investigation: Investigate what squirretio to survive 20 min
outside

1. Students go outside in pairs and look for evidence of squ
survival behavior. When you see a squirrel, ask students
describe what need the squirrel is meeting, and press for|
evidence and reasoning.
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Data Analysis and Large Group DiscosasiRecord and analyze |10 min
information; discuss

1. Write or have students write their observations on sticky
notes, sentence stripgr the DOB

2. Support students in categorizing the evidence they colleg
into similar groups based on tIMEEDS for Survivhst, on
the DQB.

3. Help students use the observations to make@mabout
how one of their observations might relate to suniiva

Discourse Movel St LJ aidzRSy da | LILX &
ideas

Students need support attending to each ‘
20KSNDRa ARSIF&a® LyOf dz
become responsible as listeners.

Suggested Prompti 2 K| (i ¢ | del (K
doing? Can you show us by acting it out? Why
was the squirrel doing that? Was it meeting or
of its needs? Which one? How was it meeting
one of its needsWhy do you think the squirrel
might have been running up the tree? How dic
running up the tree helit to meet that need?
Who can explain their understanding of this
ARSIFK 52Sa Ad YIS &

Wrap Up: Wrap up and use questions for reflection in science| 10 min
notebooks

1. As aclass, look over thesson 1.4 Driving Questitmsee if
any new questions come up or any prior questions can b
answered.

2. Ask volunteers to act outree way squirrels survive. The
other students guess.
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1.4 Squirrel Trade Books
Squirrel Books for Students at Varying Reading Levels

SQUIRREIl(Animals in My Backyard) by Jordan McGill
July 15, 201;1Grade Level:@2

Squirrels and Their Nestanimal Homespy Martha E. Rustad
September 1, 2004; Gda Level: K1

Welcome to the World of Squirre{$velcome to the World Series)
by Diane Swanson
January 1, 2001; Grade Level: Preschool and Up

SquirrelsBlastoff! Readers: Backyard Wildlife, Level 1) by Derek Zobel
August8, 2010; Grade Level: Preschgibl

Gray Squirrel¢Blastoff! Readers: NortAmerican Animals, Level 3)
by Christina Leaf
January 1, 2014; Grade Levef21
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Rabbits, Sqgirrels and Chipmunks: Tak&long GuidgTake Along Guides) by Mel
Boring, Linda Garrow (lllustrator)
October 1, 1996; Grade Levetx®?

March 7, 2017; Grade Levek3d

Squirrel(City Safari) by Isabel Thomas
January 1, 2014; Grade Level: 1 and Up

Teacher Resource
Squirrels: The Animal Answer Gui@®he Animal Answer Guides: Q&A for the Curious
Naturalist)by Richard W. Thorington, Jr. and Katie E. Ferrell,
August 28, 2006
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https://www.amazon.com/Squirrels-My-Backyard-Lindsy-OBrien/dp/1628322985/ref=sr_1_1?keywords=squirrels+in+my+backyard&qid=1547943552&s=Books&sr=1-1
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1.4 Investigation SheetMammalogist Field Work
Investigation Worksheet: Mammalogist Field Work

40

Name Date
Describe the squirrel : : e 'S the Sttt
: : What is the squirrel using in the
Time/Place (body color, tail color, - )
size, markings) doing” environment to do
’ that?

1.
2.
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Time/Place

Describe the squirrel
(body color, tail color,
size, markings)

What is the squirrel
doing?

What is the squirrel
using in the
environment to do
that?
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Learning Set DrivinQuestion

LS1: What do squirrels need to survive?

L1.5 Modeling Squirrel Survival

Lesson Snapshot

Learning Set Driving Question
LS1What do squirrels need to survive?

Lesson Driving Question
L1.5: How can | make a model to explain how a squirrel survives outside?

Lesson Overview
1. |Introduction Introduce the lesson DQ. Reviewidence from the observatiorfeom L1.4.
2. Making and Explaining Models (Writing to Explaiftyplain that a model is a picture that can be
used to describe an event in nature. Students independently make a model to show how a
squirrel meets or of its needs outside. Students write a survival story that explains their mo
(writing to explain).
3. Wrap Up Add questions and respond to questions on thesson 1.5 Driving Question

Objectives

Learning Performance
Students willcreate an initial model to showquirrels in their environmerdndto explainhow squirrds
survive(through the lenses afause and effecndsystems and system modgls

Building Toward PEs
3-LS41 Analyze and interpret data from fossils to provide evidence of the organisms and the environ
in which they lived long ago.
3-LS43 Construct an argument with evidence that in a particular habitat some organisms survive we|

Alnet in LS 6)
Figuring Out, Look Fors, and Eviden Universal Supports
Statements
Figuring Out Embedded Language Supports
Students are figuring out thathe squirrel interacts Authentic negotiation of meaningusing
with its environment to survive and that survival models to supportanguage
has to do with interacting parts ingystem Explicit support for engaging in practice of
includingcauses and effects modeling to explain
Discourse moves from WIDA
Look Fors
1. Look forstudents describing connections
between squirrels, thenvironment, and
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survival using the lens chuse and effect
or systems and system models

2. Look forstudents identifyingparts of a
systemand using words that describe the
GoAIISNI LiswtierdidS ¢ 2
includes some components while
excluding othes (as a boundary).

Evidence Statement
Models should show connections between needs
and interactions with the environment. Survival
stories explain the models.

Teacher Preparation Materials

Be ready to review thevidence from the Teacher Materials
observationdrom L1.4. Driving Question Board (DQB)
Be ready to review the definition favidence Lesson 1.5 Driving Question

O« O«

from L1.1. 6 Sticky notes/sentence strips/Padlet
Student Materials
Science notebooks
Lesson Segments Estimated Time
Introduction 15 min

Making and Explaining Models (Writing to Explail 25 min

Wrap Up 10 min

Total Time:50 min
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Part Lesson Steps Estimated Time /
Materials

1 | Introduction: Introduce phenomenonand D@ | 2 ¢ O y |15 min
a model to explain how a squirrel survives outside?

1. Read the_esson 1.Briving Questiopd | 26 OI y
Y2RSt (G2 SELXLIAY K2g Ko &
the class. Reviewvidence from the obervationsfrom
L1.4.

2. Explain that a model is a picture that can be used to
describe an event in nature. Models show how parts 0
the event gysten) interact with one another. In this cas
students will make a model that explains how squirrels
survive intheir environment.

3. Students will focus on one need that squirrels meet
outside. Review the list of needs for survival from L1.4

NEEDS for Survivedxample list):Warmth, food (nutrients),

water, reproduction, safety, air, sensing the environment,vgito
Discussause and effece NA 1S a Ol dza S
RNl ¢ Yy FNNRg FTNRBY aOld
Ask students what happens if a need is met. Give 8
SEFYLXS yR alé&z & ¢KSN
squirrel and its family. If squirrels are happy drave
bellies full of acorns, what is theauseof their
happiness? The acorns. And tsigectis that they are
K LILJe H¢

¢ Give one more example chuse and effedtased on

I &l dzA NNBf Qa ree&lkauddda2slirre
to run away fast?)
Sayd2 S gAftf | SSWdaEsS {FayRa

4. Ask for some ideas about how students might show a
dlj dZA NNBf Qa o0SKF@GA2NI I YR
behavior and needs, and how interaction with the
environment helps squirrels survive (How do the need
or parts of the eventdysten) interact with each other?).

Discourse Move Help a student clarify his/her thinking
Ask clarifying questions about interactions.

Suggested PromptiHow does the behavior/item
in the environment help squirrels sue®How are
you connecting this idea to meeting a need for
survival, and how could you show that connectic
Ay @&2dz2NJ Y2RSf K¢
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2 | Making and Explaining Models (Writing to Explain): Construct | 25 min
models of survival stories and write survival story

1. ' FGSNI I GKSNRAYy3I adGdzRSyGa
squirrels survive in their environment, let students kno
that they can use words, pictureand symbols (arrows,
lines, etc.) in their models. Remind them that they mug
AK2¢g K2g | &ljdzANNBt Qa yS
environment interact with each other.

2. Remind students that they can only show things for
which they have evidence. Revi¢he definition of
evidencedWhat you see, or what others have seen, th
backs up what you say.

3. 1al V6KSGKSNI a2YSiKAy3d (K
model (such as a cell phone) should be included. Whe
dGdzRSy G SELX I Aya ode@inthek S
model, explain that the survival story describesyatem
of parts (e.g., tree and squirrel) that work together, an
GKS OStf LK2yS AayQd LI N

4. Write, on the DQB, the definition gfystem parts that
work together.Ask students laout two parts in the
Y2RSt GKIFIG ¢62N)] G23SGKSN
GKFG GKS&AS Gg2 LI NIa ¢2N

5. Send students to independently (or with a partner)
construct their own models in their science notebooks

6. Have students write, on another pagétbeir science
notebooks, the survival story that explains their model
Everything in their story must be shown in the model.

3 | Wrap Up: Wrap up and use questions for reflection in science | 10 min
notebooks

1. Have some students share themodels. As they do, hav
the class work together ttell the storyof the squirrel
AdzNDAGlIE® a1 adGdzRSyida o
GKFG 6KFG &@2dz 6SNB GGNEBAY

2. As aclass, look over thesson 1.5 Driving Questitm
see if students have any new answers to the question
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Learning Set Driving Question

LS1: What do squirrels need to survive?

L1.6 Squirrel Survival Research

Lesson Snapshot

Learning Set Driving Question
LS1What do squirrels need to survive?

Lesson Driving Question
L1.6:How does a squirrel survive as it grows up, escapes from predators, and lives through the wint

Lesson Overview
Note: This is a 2lay lesson

1. Introduction Ask students how some animals survive in the winter. Have studemsind-talk
and share. Introduce the lesson DQ.

2. Asking Question€On sticky notes, students ask questions about ead¢hesfe different survival
situations: surviving in winter, growing up, finding food, and escaping from predators. Prese
guestions for the class to decide the topic each question belongs to.

3. Shared/Partner Readin&tudents do a shared/partner readiabout these topics in research
teams.

4. Sharing InformationResearch teams decide the form their sharing will take (explain, model,
out), and each research team then shares.

5. WrapUpy ! RR aidzRSydaQ ljdzSadizya FyR FyagsgSNH

Objectives

Learning Performance

Students wilbsk questions, engage in texts, and communicate informagttmout squirrels in their
environment and how squirrels survighrough the lenses afause and effecndsystems and system
models.

Building Toward PEs
3-LS41 Analyze and interpret datza to provide evidence of the organisms and the environme
in which they lived long ago.
3-LS43 Construct an argument with evidence that in a particular habitat some organisms survive we

(met in LS 46)

Figuring Out, Look Fors, and Eviden :
Universal Supports
Statements
Figuring Out Embedded Language Supports
Students are figuring out thasquirrels have Use of multiple domains
Squirrels
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strategies that help them survive in difficult Visual supports

situations. Explicit support for engaging in developing
questions

Look Fors

e AL . Discourse moves from WIDA
1. Lookfora UdzRSYy U & dzaAy3

reasoning to identify the category of eaclk
guestion and using evidence from the te
to address questions about survival.

2. Look forstudents exploring the
relationship between survival and
interaction in the ecosystem and ing
cause and effeandsystems thinking.

Evidence Statement

The questions students come up with will be abo
squirrels. The questions and information stutien
share with the group will be obtained from texts
and media. The questions may be aboatise and
effect relationship® S ¢SSy &lj dzA NN
survival and interactions with their ecosystem.

Teacher Preparation Materials

Pre-arrange partners or triads (research Teacher Materials

teams). Driving Question Board (DQB)
Have enough texts printed, or accessible on Lesson 1.6 Driving Question
computers, for shared partner, or independe Chart paper for writing questions

o« O«

Ox¢

reading. 6 Sticky notes
You may decide to read some of the texts ag & Videoslife cyclelife cycle 2 predator and
whole class. prey, predator and prey 2seasonsforaging

and eating
Photograph from predator and prey video

Student research sheetNeeds for Surval
Sentence strips for sorting questions

O

O

O«

Student Materials

L1.4 Squirrel Trade Books

The Squirrel's Survival chart

Science notebooks and/or research paper

[e]]

(o]}

O

Readings
What do squirrelgat?
How do squirrels survive winter?
How do squirrels change as thgrow?
What eats squirrels, and how do squirrels
protect themselves?
Note: You can find digital versions of all
the readings inVeReag¢ where they can
be read aloud to students using tetd-
speech.
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Lesson Segments Estimated Time

Introduction 10 min

Asking Questions Abo&urvival 40 min

Shared/Partner Reading 25 min

Sharing Information 15 min

Wrap Up 10 min

Portions or all of this 10éninute lesson could be Total Timg:loo min

integrated into the Literacy Block. Two 56minute lessons
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Part Lesson Steps Estimated Time /
Materials

1 | Introduction: Introduce phenomenonand D@ | 2 4 R 2 S |10 min
squirrel survive as it grows up, escapes from predators, and liy
GKNRdzZIK (GKS 6AYy({ISNKE
1. wS@ASs 2yS aGdzRSyiQa Y2R
students thatsquirrels have to survive some challengin

times. Ask students tturn-and-talk about what might
make it hard for squirrels to survive outside.

2. Highlight ideas that make use cdiuse and effeatr
systems thinkingrelationships between organisms and
othSNJ FoA20A0 FTFHOU2NR Ay 0
system=or cause and effedtlea. Can anyone explain
how the idea usesause and effect?

3. Introduce theLesson 1.6 Driving Questidn|l 2 § R 3
squirrel survive as it grows up, escapes from predator
FYR fA@Sa (KNIBturEhistura-&nstallg A
about what they think they will be figuring out today.
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2 | Asking Questions: Students ask questions about survival 40 min

1. Write down (or usehis slide) the three topics for today:
Life CycleHow does the squirrel change as it
grows?

Predator and PreywWho eats the squirrel? What
does the squirrel eat?

SeasonsHow does the squirrel survive in differen
seasons?

2. Students watch squirrel life cycle videos. Afterward the
discuss what they noticabout how squirrels survive.
Videos/Images:
life cycle,

life cycle 2
predator and prey

predator and prey 2

seasons,

foraging and eating

Photograph from predator and prey

3. Have students work with a partner to generate three
questions about survival and write each on a sticky ng
They carthink of additional questions about survival, a
long as they have to do with squirrels. Collect the
questions.

4. On chart paper offhe Squirrel's Survival chawrite the
OFiS32NARSa a{Slaz2yazé¢ acC
t NEBRIF(G2NBRZ¢ & DNER ¢Ong'liy one, rda
the questions students wrote and have the class decid
with reasoning, under which category the questio
should be placed.

Discourse Move Help students listen carefully and think about
2yS y2iKSNR& ARSI &

e ) Suggested PromptWhich category does
TessesTeRRl  your question go under? Can you explain wt

jesrwonlll you think that question goes under that
category? Who can repeathat just
said? Does it make sense to you? How does

YIS aSyaSksg
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3 | Shared/Partner Reading: Work in research teams to answer | 25 min
research questions

1. Assign groups of two or three as research teams to s¢
one of the questions and answer it using the following
texts: What do squirrels eat'How do squirrels survive
winter?, How do squirrels change as they growhat
eats squirrels, and how do squirrels protect themselye
and/or trade booksabout squirrels. Students should pig
a question on a sticky note and take it to their desks.
Then they should use a sticky note of a different color
answer the question and attach it to tlegudent research
sheet- Needs for SurvivaStudents should try to use
information from the text to answer their question. The
may select a trade book if they cannot locate the
information they need inhe text provided.

2. Before having students work in their groups,
demonstrate for the class the process of collaborating
I ljdzSadAz2y | 062dzi &l dzA NNB
and how do they find food). Then, briefly preview the
trade books and othesharedreading texts. Preview
each title and cover of the trade books and the titles of
the shared reading texts. Ask students which books th
think would best help them answer their question abol
what squirrels eat, based on the titles (e.g., the sklare
reading textWhat do squirrels ea)? You may also want
to demonstrate for students how to use a table of
contents in the trade books or flip through the pages o
book to try to answer their question.

3. Students research and answer questions with their

research teams.

hLliA2ya F2N) adzZlL2NIAYy 3 a

or small group reading:
Consider using mixeplerformance groups, in whic
one student reads the text aloud for the group, as
other group members follow along.
You may choose to read the text aloud to groups
while they follow along.
You can find digital versions of all text3/ieRead
where they can be read aloud to students. Stude
can listen to these texts individually with
headphones or aloud in small groups. To use-tex
to-speech in WeRead, students should highlight 1
word, paragraph, or page they want to hear, then
click on the green speaker at the top right of the
screen.
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4 | Sharing Information 15 min

1. Ask groups to share out the question they researched
and theinformation they found in the texts that helped
GKSY FyagSNI GKSANI |jdzSa A
in this area). As students share, ask how they could ug
this new information to add to their models of the
squirrel survival story. Press students tokdor
connections between organisms and the environment
the model.

5 | Wrap Up: Wrap up and use questions for reflection in science | 10 min
notebooks

1. Students have 10 minutes to write and draw in their
science notebooks.
8 Prompt (option 1) 2 K| {  thiag n&aw2thas
82dz f SINYSR Fo62dzi aljdz
5 Prompt (option2)d CNBS gNARGS 2N
@2dz KI @S t SI NYySR®dE

2. As aclass, look over the questions and consider how
many questions were answered and how many remait

3. Return to theLesson 1.®riving Questionthe
Unit Driving Questionand the DQB (slide 4, 5, 6, and
9). Think about the questions that are being addresse
and discuss how they are being answered (how did th
students come up with fferent ways to answer the
questions). If students ask more questions, write them|
the DQB.
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1.6 Squirrel Photo

{jdZANNBt tK2(d2 66t NBRIFIG2NI I yR

éSquirrel Posing 6& t SGSNJ ¢ NAYYCCBHE20Aa f AO0SyaSR dzy RSNJ

Squirrels
Codeveloped by the Multiple Literacies in Projéxsed Learning Project Btichigan State University and the University of Michigan 2Q089
This work is licensed underGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://en.wikipedia.org/wiki/File:Squirrel_posing.jpg
https://creativecommons.org/licenses/by/2.0/deed.en

55

1.6 Research Question

Squirrel Needs for Surval
1. Scientific Question:

What | found out:

2. Scientific Question:

What | found out:
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1.6 What eats squirrels (text)

What eats squirrels, and how do squirrels protect themselves?

Have you ever seen a squirrel climbaifree and hide in the branches?

Why do you think the squirrel did this?

You may have seen this when you looked for squirrels around your
school. If you did, the squirrel may have been trying to escape a
predator. Eastern gray squirrels have many predat&@ane animals

that eat squirrels are foxes, bobcats, and house cats.

oSquirrel in Hiding  @y&Dawneds licensed undeCC BYWGSA 2.0
Squirrel hiding

Larger mammals, like wolves and coyotes, also hunt squirrels. They use

their size and strength to chase down their prey.

oCoyote Look [BoéestWandeis licensed undeCC BYSA 3.0
Coyote
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Some birds, like hawks and owls, that have sharp beaks and talsns,
eat squirrels. Squirrels must be fast to escape these predators. Luckily,
squirrels are good tree climbers. Squirreds jump and dodge to keep

from being eaten!

7 P
US Fish and Wildlife Servic&eenan Adams

Redtailed hawk

Squirrels have many predators, but they also have skills that help them

escape.

When you went outside to look for squirrels around your school, did

you see any squirrels trying to protect themselves?

What have you learned about what eats squirrels ahdw squirrels

protect themselves?
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1.6 What do squirrels eat (text)

What do squirrels eat?

When you looked for squirrels around your school, did you see them

gathering or eating food? If so, what did you see them eating?

You have probably seen squirrels carrying or chewing nuts. But squirrels
eat other things too. Eastern gray squirrels arenivores(OM-nuh-

vores). Omnivores eat both plants and animals. Squirrels live near trees
that grow nuts and seeds, their favorite foods. They especially like

foods that can be stored through winter, like acorns, walnuts, and pine

nuts.

6Eastern gray squirrel eating a 8ut Dil&f is licensed unde€C BSA 3.0

Squirrel eating a nut

Squirrels also eat flowers and buds from tree branches. Duriag th

winter, squirrels can get into barns and eat corn and wheat.

Squirrels
Codeveloped by the Multiple Literacies in Projéxsed Learning Project Btichigan State University and the University of Michigan 2Q089
This work is licensed undeiGzeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://en.wikipedia.org/wiki/File:Eastern_Grey_Squirrel_in_St_James%27s_Park,_London_-_Nov_2006_edit.jpg#/media/File:Eastern_Grey_Squirrel_in_St_James%27s_Park,_London_-_Nov_2006_edit.jpg
https://commons.wikimedia.org/wiki/User:Diliff
https://creativecommons.org/licenses/by-sa/3.0

59

dWheatcloseupé o6& . f dzSY22 & CEBBA3NOSY &SR dzy RSNJ
Wheat

During the summer, young squirrels eat insects to help them grow.
Adult squirrels sometimes eat insects as well. They also eat

mushrooms, eggs, and even frogs!

6Squirrel eating anushroong  Anérew Russeis licensed unde€C BY 2.0
Squirrel eating a mushroom

Squirrels eat many different kinds of food.

How does what you have learned help you understand how squirrels

survive in their environment?

1.6 How do squirrels survive winter (texto boxes)
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How do squirrels survive the winter?

Have you ever noticed squirrels digging in the ground? Whatodo

think they were doing?

Squirrels dig to bury acorns and other nuts. They also dig to uncover
those acorns and nuts. Squirrels bury nuts in the fall. They uncover

them in the winter.

2 \ \
. 3 " ,.-_../,“ '&*’," A
6Sciurus carolinensis $o@ of Grouchis licensed unde€C BY 2.0

Squirrel digging in the ground

How do you think burying acorns helps squirrels survive during cold

winter months?

The way squirrels bury and uncover nuts is cadleatter hoarding.
They hide their food in different places. The hiding plaaesscattered
all over an area. The squirrels hoard, or collect, thousands of nuts to

bury. They need enough nuts to last all winter.
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FHRSE 5 ARUAL IR Y
OEastern gray squirrél RiréXis licensed unde€C BXSA 2.5
Eastern gray squirrel with acorn

In thewinter, squirrels search for their hidden food. To find the food,
they use memory and smell. Sometimes they find food that other

squirrels buried! Squirrels eat snow for water in the winter.

Another way that squirrels get ready for winter is by gainiregght. In
the fall, squirrels eat a lot so they can put extra fat on their bodies.

Their bodies can use this fat when they cannot find food.

oGrey squirrel in snogv  @edrge Chriss is licensed undst BXSA 3.0
Gray squirrel in the snow

Squirrels survive in the winter because they have food or fat. They also

do things to stay warm. Like peopkxjuirrels shiver. The shivering
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moves their bodies. Squirrels also use their tails to keep warm. They
wrap their tails around their bodies like blankets. Squirrels also stay

close together in their dens or nests to stay warm.

What have you noticed anéearned about how squirrels survive

during cold winter months?
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1.6 How do squirrels change as they grow (text)

How do squirrels change as they grow?

When squirrels are born, they have no fur and they cannot see. Baby
squirrels cannot see because theyelids are sealed shut. Look at the

picture. How do you think a baby squirrel can survive and grow?

¥

¢NI GAa 2 AGCEBBAZO t AOSYa SR dzy RSNJ
Baby squirrel

When trees lose their leaves, you may see nests in the branches. You
might think that these nests were made by birds. But maesgts are

made by squirrels. Baby squirrels are born in these nests. They depend
on their mothers to protect them. And their mothers feed them. Like all

YFEYYFf & oloé &ldANNBfa RNAYy] GKSA
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¢Squirrel nest in white ok 0 & b I (i dzZNB { SNIBSBW@G2.0f A OSyaSR dzy RSN
Squirrel drey, or nest

After 9 months, squrels are fully grown. They will soon be ready to
start their own families. First, they have to build a home. Squirrels have

two kinds of homes. One is a den. The other is a drey.

Adenis a hole in a tree. The den is lined with leaves and gragi®\As
fA1S I €tFNBS 0ANRQa ySaild ¢KS RNFBe

high in a tree.

How do squirrel homes help squirrels survive?

When you went outside to look for squirrels, did you see a den or a drey?
What did it look like?
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Learning Set Driving Question

LS1: What do squirrels need to survive?

L1.7 Revising Survival Models

Lesson Snapshot

Learning Set Driving Question
LS1What do squirrels need to survive?

Lesson Driving Question
L1.7:What can we learn from each other by sharing and revising our models?

Lesson Overview

1. Introduction: Introduce the lesson DQ. Discuss wieatiseY S| ya® | 413 &2 K@
gryiG G2 NBOGAAS a2YSGKAYy3Id 2Ke R2 aO0ASYyGA:

2. Whole Group RevisionBemonstrate to the class how revising models works, using a studen
model.

3. Partner RevisionsStudents share their models with a partner. They give each other feedbac]|
suggestions. They revise their models. Students share out the suggestionsdbeyedefrom
their partners, their revisions, and the reasoning behind the revisions.

4. LearningSetWrapUpd . A3 LRSI aé IReRewdhe lledrSng Sefdn@ & £
O2ffFro02Nr0APSte& RA&AOdzaa YR égNRGS R248Y a.

Objectives

Learning Performance

Studentswill review and revise a model, explaining haw/ it SN> Ol A2ya o0SGsSSy
environment allow them to survivghrough the lenses afause and effeand systems and system
models.

Building Toward PEs
3-LS41 Analyze and interpret dat& to provide evidence of the organisms and the environme
in which they lived long ago.
3-LS43 Construct an argument with evidence that in a particular habitat some organisms survive we|

(metin LS #)

Figuring Out Statement, Look Fors, a

Evidence Statements Hlbseirsel SLspers

Figuring Out Embedded Language Supports
1. Students are figuring out thahew Models supportistening and speaking about
evidence adds to their understanding of science ideas
the phenomenon and that their models Negotiation of meaning with partner

can be improved based on feedback fron { dzLILI2 NI F2NJ RS&AONROA
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one another.

2. Students are figuring out thathe
interactions often have aause and effect
relationship and that thesystems they are
studyingabout the life cycle arpart of a
larger systemK I G NBf I G4 Sa
survival.

Look Fors
1. Look forstudents thoughtfully considering
the suggestions made by others for
revising their survival story models and
incorporating suggestions alisagreeing
with them based on reasoning and
evidence.
2. Look forstudents thinking abousystems
andcause and effeawith respect to a
adlj dzA NNBt Qa & dzNBA G
Evidence Statement
1. {GdzRSyGaQ ada3asSaia
incorporate some data from the
observdions and written materials.
22{0dzRSyGaqQ NBaLRyas
include evidence and reasoning.
3. The model will (creatively) use the lens
systems and system modétsshowcause
and effect

Specific guidance in metacognition
Discourse moves from WIDA

Teacher Preparation

Materials

Preteachgiving suggestionfor those who
may need it.

Preteachlistening to suggestion®r those
who may need it.

Select a model to share and analyze; choosé¢
one from a student who will respond well to
the whole group analysis and suggestions fo

Teacher Materials

Driving Question Board (DQB)

Lesson 1.7 Driving Question

An overhead projector, EImo (document
camera), or some other way to share nedsl
with the class

o« O«

O

Student Materials

revision.
& Science notebooks with models of survival
from L1.5
Lesson Segments Estimated Time
Introduction 10 min
Whole Group Revisions 15 min
Partner Revisions 15 min

Squirrels
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Learning SetWrap Ut . A3 LRSI &¢ | 10min

I3

gl éacé

Total Time:50 min
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Part Lesson Steps Estimated Time /
Materials

1 | Introduction: Introduce phenomenon and D@ 2 K G O {10 min
fSINYy FTNRBY SIOK 20KSNJ o6& ackKkt

1. Ask students to read out loud together thesson 1.7
Driving Questiond 2 K & OFy 6S €SI Ny
sharing and revising@ dzNJ Y 2 ASEtivaisiidents to
share what they think they will be figuring out in this lessg

2. Explain that each student will give areteive revision
suggestions for how to improve the model they constructg
in L1.5.

Suggested PromptiScientists are always thinking about
their own thinking and changing their thinking based on n
evidence. Scientists talk to one another about what they ¢
thinking. They often ask other scientists to help them revi
their models. Today we are goingdo exactly what
scientists do and share and revise modeds

2 | Whole Group Revisions: Provide feedback on models 15 min

1. Show the class the student model you selected. Explain t
this model is an example of one way to describe how
squirrelssurvive in their environment. Emphasize that eac
person has a different way to tell the story and show ided
and that each person uses different evidence to connect
the needs for survival.

2. Ask multiple students to use the model to tell a part of thg
dGdzRSy(Qa ad2NB® ! a1 &0 dzR ¢
model to which they are referring.

3. Ask students to think about one thing they might change
based on evidence, a different connection between need
and survival, or the reading from L1.4. Have stug do a
turn-andtalk to share their ideas. Select volunteers to shg
what they would change or add to the model.

4. Ask the student whose model is being projected to respo
to the suggestions.

Suggested PromptsiWhich change would you make and
why? Which suggested change might you choose not to
YFE1S YR gKeKE

5. Emphasize to students théteyget to choose what to revis
because it is their model and they choose the story they

want to tell (explain) with their model. But they must have
reason for tkeir decision.
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3 | Partner Revisions: Give and receive suggestions for revision |15 min

1. {(idzRSyiia ¢62N] 2y NBFRAyYy3 |
the story, checking with partners that they got the story
(explanation) right.

2. 91 OK &aiddzRSyid adaAa3asSada 2yS
They must write
a. What the suggestion is and

b. Why they made that suggestion.

3. Partners read the suggestions. They respond to the
suggestions, saying
a a,Saz L gA
FOOSLIi GKS
b. Why or why not.

Q¢ ()

i K
GA2

w—
— ¢n

f Yl
adz3a 3

4. Students revise their models.

5. Share Out: Have some students share what they revised
Discouse Move- Make ideas public

Have students share their reasoning

{ dz3 3 S a i S RScienhsBs YseJavidende to ma
revisions. How did the suggestion make this
a0dzZRSYy Q& adzNBAGEE &z
in other words, more scientific? How diiet student
show that organisms and the parts of the
environment are connected? How did the student
show the effect of having or not having the need
YSiKe

2

A [ SFNYyAy3 {SG 2N¥L | LY {{GdzRSy10min
GGF1S | 61 élearrdingQetzi G KS

1. Read thdesson DOfrom each lesson in the Learning Set.

2. Ask students to first talk to a partner and then share out
gKIG GKSe KAyl O2dzZ R 06S |
(Possible Big Ide&: { lj dzA NNBf & OF y & dzN
environment because they can meet all their needjs.

3. When students have come up withK SA NJ & . A 3
have them write it on the DQB or in the oval in the middle
the slide Additionally, add the same stanhent tothis slide
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Learning Set 2
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LS 2 My Notes Tab

Learning Sett 2
Learning Set Driving Questioh:2 ¢ A a (KS aljdzA NNBf Qa & i NHzOG dzNB  dzy A |j «

Lesson Abridged Comments:

Learning Set Description:

1. L2.1:nlesson 1, students try to break apart pine cones and acorns and think about the structure of
GKS aljdZANNBt Qa G§SSGiK YR 2Fgd ¢KSy (GKSe& YI1S I C
the animals eat the food available to them in their enwvineent.

2. L2.2: SEL focus less@tudents watch a squirrel balancing and then the students design and carry
out an investigation plan to try to balance on a rope, an analogy for a branch, and land on a new
GONF YyOKE D ¢KS& |yl f &1l comparelihkss stradjudshtoithdSefofra & G NHzO G d
YENY20d ¢KS addzRSyda ¢l G6OK I @ARS2 2F (GKS YI N¥2I
structure of the squirrel allows it to balance and meet its needs for survival.

3. L2.3: Math: Jumping contestStudents mak@redictions about how far a squirrel can jump and
then they participate in a jumping contest. They graph the different jumps and compare their jumps
to those of a squirrel.

4. L2.4: Math continued: Jumping contesitudents look at the videos of a squirp@inping and talk
about why its is important for the squirrel to be able to jump really far. They think about what it is
about the structure of the squirrel that help it jumps so far.

5. L25{ 1 dzRSy (& Sy3ar3asS gAiGK GSEG | staudaie héips Hto sulvideh NNB f Q:
They observe videos of the squirrel climbing upside down. The students add to their models of
squirrel survival to include structures and how they also are important for the squirrel to meet its
needs.

Phenomenon:Grey Squiels look a certain way that makes them recognizable as grey squirrels; they
survive where they live; and they look different from marmotk. :

Learning PerformanceStudents wildevelop claims and a model using mathematical reasomiag the
squirreQ structuresarerelated toits survival in its environmenfthrough the lens of structure and
function, patterns, and cause and effect) .

Figuring Out Statement/ DCI

Students are figuring out that the structures of a squirrel are perfectly adapiteithéolife of a squirrel

and are different from those of humans. They figure out that these structures are important to keep in
mind when considering how an animal survives, or does not survive, in its environment.

Practice Statement

Throughout this learing set the students are engaging in investigations, including one with text and one
with math and measurement to develop claims that will ultimately become a model.

Practice Elements from NGSS
Planning and Carrying Out InvestigatioRtan and conducn investigation collaboratively to produce
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data to serve as the basis for evidence.

Constructing Explanations and Designing Solutigss: evidence (e.g., measurements, observations,
patterns) to construct or support an explanation or design a solution to a problem.

Using Mathematics and Computational ThinkiBgscribe, measure, estimate, and/or graph quantities
(e.g., area, volume, vight, time) to address scientific and engineering questions and problems.

Developing and Using ModelBevelop a model using an analogy, example, or abstract representation
to describe a scientific principle.

Obtaining, Evaluating, an@ommunicating InformatiorCompare and/or combine across complex texts
and/or other reliable media to support the engagement in other scientific and/or engineering practices.

Crosscutting Concepts

Cause and EffecCause and effect relationships are rogly identified, tested, and used to explain
change.

Structure and Functiorsubstructures have shapes and parts that serve functions.

Patterns:Patterns can be used as evidence to support an explanation.
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LS 2 Embedded Language Supports

Squirrels Leaming Set 2 Embedded Language Supports
Lesson 1

Negotiation of meaning through authentic peer dialogue
Support language of meaning through realia, videos, and action
Explicit support in developing claims

Lesson 2

Negotiation of meaning through authenti@er dialogue

Support language of meaning through realia, videos, and action
Explicit support in developing claims

Discourse moves from WIDA

Lesson 3

Negotiation of meaning through authentic peer dialogue

Support language of meaning through graptisarts, videos, and action
Explicit support in using data to develop claims

Discourse moves from WIDA

Lesson 4

Negotiation of meaning through authentic peer dialogue
Support language of meaning through videos and action
Explicit support in using data teedelop claims

Discourse moves from WIDA

Lesson 5

Opportunity for multiple language domains
Multimodality
Discourse moves from WIDA
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Learning Set Driving Question

[{HY 126 A& GKS aljdzANNBt Q& aiNHzOG dzNB  dzy A |j dzS

L2.1 Squirrebtructures Teeth

Lesson Snapshot

Learning Set Driving Question
[{HY 126 Aad GKS &ljdzANNBft Qa &0NHzO0dzNB dzy A |j dzS

Lesson Driving Question
LS2.1: How does a squirrel use its teeth to survive outside?

Lesson Overview

1. Introduction Introduce the unit DQ. Ask students to think about what they can predict about
each animal by looking at its structur@aurnand-talk and share out.

2. Investigation Students watch and describe a video of a squirrel eating nuts and pinecones.
Students tryto break apart pinecones and acorns, then look at squirrel skulls to think about {
d0GNHzOGdzNB 2F | aljdzANNBf Qa (GSSUK FyR 2Fgd

3. Large Group Discussiotudentamake claims about the structure of teeth and how it helps
animals eat the food available to theimtheir environment.

4. Wrap Up Add questions and answers to the DQB. The class creates a shared claim.

Objectives
Learning Performance
Students wildevelop claimsii K I | siruptdeds i Rlat€nddts survival in its environnrg and
that a person can tell what an animal ate by looking at its teeth andffaswugh the lens o$tructure and

function).

Building Toward PEs
3-LS31 Analyze and interpret data to provide evidence that plants and animals thaive
(metin Birds)

3-LS41 Analyze and interpret datz to provide evidence of the organisms and the environme
in which they live (in L4.4)

3-LS43 Construct an argument with evidence that in a particular habitat, some organisms survive we
some less well, (in L3.6)

Figuring Out, Look Fors, and Evideng

Statements Universal Supports

Figuring Out Embedded Language Supports
Students are figuring out thatheir teeth and a Negotiation of meaning through authentic pe
dljdZA NNBt Qa GSSGK I NB R dialogue
do different things and that it is possible to look a
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bones and learn something about the animal and
how it survives.

Look Fors
1. Look forstudents building on connectiong
between thestructures and environment
of squirrels.
2. Look forstudents building on connections
between the nuts that squirrels eat and
the structure of their skulls and teeth.

Evidence Statement
(GdRSyGQa OfFAY dzasa R
and the skull agvidence. The claim indicates that
there is a relationship between the structure of
teeth and jaw bones and the food an organism
eats. In a separate claim, students make the
opposite connection that because there is a
relationship between structure and fation, one
could make a guess about what an organism ate
looking at bones and teeth.

Support language of meaning through realia,
videos, and action

Explicit support irdeveloping claims
Discourse moves from WIDA

Teacher Preparation

Materials

Make sure the nuts are washed, although
addzRSyda 2y Qi I O dz
their mouths.

6 Check for allergie®ften peanut allergies do
not indicate treenut allergies.

6 Background Material

3 Reading about Euther{@ mammalian
clade) for teachers.

Teacher Materials
Driving Question Board (DQB)
Learning Set 2 Driving Question Slides
Videos:Squirrel eatingpinecone Squirrel
eating nuts Squirrel eating acorrMarmot
video

Student Materials
Skeletal and Body Diagrams of Eastern Gray
Squirrels and Marmots including skulls and
skeletons
Pinecones, acorns (enough for all in class to
have one or two)
Science notebooks

Lesson Segments

Estimated Time

Introduction 10 min
Investigation 10 min
Large Group Discussion 15 min
Wrap Up 15 min

Total Time:50 min

Squirrels
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Part Lesson Steps Estimated Time /
Materials

1 | Introduction: Introduce phenomenonand D@ | 2 ¢ R 2 S {10 min
dlj dZA NNBt dzaS Ada GSSGK (2 ad
1. Read thdesson DQuith the class. Ask students if they

can figure out something about an animal based on its
teeth structure. Havehem think about their own teeth
and describe their structure. Do students use their fron
teeth to chew different foods than they do their back
teeth? Turnand-talk and share out.

2 | Investigation: Investigate how squirrels eat 10 min

1. Ask students what they know about how squirrels eat.
Show the pinecones and acorns and help students
understand that the seeds are protected by outer laye

2. Watch the videos of squirrels eating and ask students
describe what they observe inthe videsp ! a {1 =
squirrels eating the whole pinecone and acorn? How
you think they get the seed out from the protected
t I &@SNWe

3. {I&x a{SSRa KI@S &LISOAI
animals have special structures too. We can figure oult
howasquirré Q&4 GSSGK aid NUzOG dzNJ
LAYy SO2ySaové

4. Distribute the pinecones and acorns and ask students
try to break them apatrt, like squirrels do, but with their
KIyRa® ¢KSe& OFyQi dz&AS |y
pinecones and acorns, biftthat happens these are nen
toxic. As students break the pinecones apart, they sho
think about what structures they have and what
structures they would need to eat like squirrels.
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3 | Large Group Discussion: Students discuss wstaictures help 15 min
squirrels find and eat food

1. Show theSkeletal and Body Diagrams of Eastern Gray
Squirrels and Marmots including skulls and skeletams
the whiteboard, then pass around the skull. As the sku
goes around the circle, help students describe and
analyze the structures. Have some students share out

Discourse Move Help students deepen their reasoning

~ Possible Questioné Cai you describe the skull an
teeth? Are they different from yoursfow do you
think the shape, or structure, of the teeth helps
squirrels open nuts and peel the outside scales o
pinecone to get the seed&®ok at the way a
squirrel's jaw opens, andhink about how you brokg
into the nuts with your hand$iow might the
structure of the jaw be important?
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4 | Wrap Up: Use questions for reflection in science notebooks 15 min

1. Help the class make claims on thearning Set 2 Driving
Question SlidesClaimsabout how the structure of teeth
helps squirrels meet their needs for survival; préss
evidence and reasoning.

o Exampled GKAY1 | &l dzA NNB
survive. | see that the teeth look like a chisel, ang
know from experience that pointy, hard things
break hard things like nuts. How would breaking
the hard nut shehelp squirrels meet their needs
for survival? Squirrels eat nuts as food for surdhg

2. Display and describe the pictures of the marmot and tl
eastern gray squirreNote that the marmot teeth are
AYFTESNIFYR NRdzyRSR g KAf
chiseled and sharpegkeletal and Body Diagrams of
Eastern Gray Squirrels and Marmot including skulls ar
skeletons

3. Tell students that the marmot is a kired squirrel in the
same family as the ones we see in our community: the
eastern gray squirrel (the squirrel whose skull we have
the red squirrel, and the fox and flying squirrels (if
applicable). The marmot lives very high in the mounta
tundra.

4. Play he video of the eastern gray squirrel eating nuts
and/or pinecones again, then play the video of the
marmot eating for comparisorivlarmot videa

Suggested Promptt [ SG Q& 6+ G OK 6KI
Think abotiwhether its teeth are different from the
SIFadSNYy 3aANI & aldzA NNBf Qa
A0NHzOGdzZNBE 2F (GKS YINXY2GQ
Yy2aidfte 3INI&E&AK 2 KeKé

5, 2 A0K &a0dzRSy (aQ KS stuifureanNi
place it on the DQB:earning Set 2 Driving Question
Slides- Definition of Structure

6. Allow students to review the questions for the DQB on
the Learning Set 2 Driving Question Slidad/or offer a
new question.
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LS2, LS3, LS4 Skulls, pictures, body diagraiktarofot and Eastern Grey Squirrel
Skeletal and Body Diagrams of Eastern Gray Squirrels and Marmots

(¥

Squirtel

Sciurus griseus

P

"Gray Squirrel Skulby Wolfiedude101
Squirrel Skulls

s ¢

/’l

Other Squirrel Skull Images

éMurmeltierschadet 68 [ 21 Af SOKCCBBAZIOA OSYyaSR dzy RSNJ
Marmot Skull-- (teeth rounded and shorter)

Squirrels
Codeveloped by the Multiple Literacies in Projdxsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
http://wolfiedude101.deviantart.com/art/Gray-Squirrel-Skull-245347816
http://www.skullsite.co.uk/Squirrels/squirrels.htm
https://commons.wikimedia.org/wiki/File:Murmeltiersch%C3%A4del.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.en

81

NPS, Walter Kaesler

Marmot on Rock

‘ kY P A
Photoby DAVID ILIFF. LicenS& B¥SA 3.0

Squirrel Eating a Nut
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Squirrels Jumping

Marmot Sitting on Rock
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Squirrel

tibia « fibula

iR or
G/ 2YLINBaaA2y {LINAy3I&dé 0e&SAB8Y Il NR

/e

tibia - fibula

"Mammals' Locomotion" by Naomi Wada, PhD. VMLC
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- WSRO YW W W —, v1—-vlv'

Sciurus carolinensis

long, white ring

fluffy tail __ ¢ around eye

: large,dark
eyes

L

—— whiskers

gray fur on
top and white

underneath
___— clawed feet for
climbing trees
et e B o S e S st @AcChani Ameal
TVANAT R VW Y \' Witw Yy wvu-vu’
Marmota flaviventris
covered in hair
Light tch
he n:;e':ob:?:e“en e ear'/s golden on their shoulders and belly.

their eyes \

8-inch tail

sharp claws for digging

darker fur on their
backs is frost-tipped
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Marmot (top) and Eastern Grey Squirrel (bottom) Body and Skeletons
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Learning Set Driving Question

[{HY 126 Aad GKS &ljdzANNBft Qa &0NHzO0dzNB dzy A |j dzS

L2.2 Squirrels Balancing

Lesson Snapshot

Learning Set Driving Question
LS2: Howid KS &lj dzA NNBf Qa & i NHzOGdzZNB dzyAljdzS FyR AYL]

Lesson Driving Question
L2.2: How does a squirrel balance?
SEL Focusiow can we challenge ourselves?

Lesson Overview

1. Introduction Watch the balancing video amdtroduce the lesson DQ and the challenge

2. Planning and Investigationtroduce students to another use for models, to test their ideas.
Students develop a plan for how they will balance on and walk across a rope (pool noodle).
didzRSyda (Said 2dzi GKSANI LI loytaeplanJ 'y & OKS(

3. Analyzing Data and Discussiénii dzZRSy ia 20 a SNBSS | yR |y f il §
body low to the ground, and lightweightbody y R O2 YL NB A d @gAGK |
A0UNHzOGdzNBE® ¢KSe& g G§OK | udentB@ake chifs with eitleNJé 2 |
Fo2dzi GKS ySSR F2NJ ol fryOSs GKS al dzA NNBf ¢
squirrel meet its needs for survival.

4. Wrap Up Students analyze the marmot video, as well as a photo, body, and skeleson of
marmot, and discuss if the marmot needs to balance and how they know.

Objectives

Learning Performance

Students wildevelop claims with evidende K | { | siruptdrds Mid Rlat€dddts survival irits
environment and that a person can tell the behaviors of an organism by looking at its skghetargh
the lenses otructure and function, patterngndcause and effegt

SEL Learning Goal
Identity development during challengedVe can learn to & comfortable with uncertainty and take on th
challenge of collaborating with others and finding new ways of engaging with content.

Building Toward PEs
3-LS31 Analyze and interpret data to provideridence that plants and animals havaits
(metin Birds)

3-LS41 Analyze and interpret data to provide evidence of the organisms and the eoniments
in which they live (in L3.6)

3-LS43 Construct an argument with evidence that in a particular habitat, some organisms survive we
some less well, (in L3.6)

Math Standards
Measurement and Data Represat and Interpret Data
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CCSS.MATH.CONTBND.B.4Generate measurement data by measuring lengths using rulers marked
halves and fourths of an inch.

Math Competency Statements

| can generate data by measuring lengths'to an inch/cm.

Figuring Out, Look Fors, and Eviden(
Statements

Universal Supports

Figuring Out

1. Students are figuring out thasquirrels
have special structures that allow them t
balance and that they need to balance tg
survive. Students also make a claim that
person could tell that an animal needed t
balance by looking at its skeleton.

2. (SELptudents are figuring out thathey
are comfortable with taking risks, making
mistakes, and trying out new ideas.

Look Fors

1. Look forstudents basing claimg€arning
Set 2 Driving Question SlideSlaim About
Structured onstructure and functiorand
cause and effeand usig evidence from
the skeleton and body structure.

2. (SELJYhroughout the lessorgok for
students trying new challenges and riskir
making mistakes.

Evidence Statement

The claim will include evidence from the
investigation of balancing and a connectiorthe
skeleton. The second claim is the revardbat the
skeleton gives clues to how an organism might
have needed to balance.

(SEL¥tudents will try more than one time.

Embedded Language Supports
Negotiation of meaning through authentic pe
dialogue
Support language of meaning through realia,
videos, and action
Explicit support in developing claims
Discourse moves from WIDA

Teacher Preparation

Materials

Have the videos ready.

Decide in advance if there will be rules for
balancing(shoes/no shoes, etc.).

Read abousquirrels and balancing

Read about thénoary marmot(resides inlte
Rocky Mountains).

Teacher Materials
Driving Question Board (DQB)
Learning Set 2 Driving Question Slides
& Videos:Squirrel relaxing on telephone wire
Squirrel on obstacle cours8quirrel on phone
line; Squirrel jumpingMarmot mother and
baby walking on rocks
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Object or weights of 10 pounds, and an obje|
that weighs just over 1 pound for
demonstration

Measuring tape/yardstick or meter stick
Pillow for landing

O« O¢

Student Materials

2 strands of thick rope (or pool noodles)
Science notebooks

Skeletal and Body Diagrams of Eastern Gray
Squirrels and Marmots including skulls and
skeletons

O¢ O« O«

Lesson Segments Estimated Time

Introduction 10 min

Planning and Investigation 25 min

Analyzing Data and Discussion 15 min

Wrap Up 10 min

Total Time:60 min

Squirrels
Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://drive.google.com/open?id=1t7U74DOKdOfYUoOfSRZmiAfhFNz1v_leCCPO6UpOkZw
https://drive.google.com/open?id=1t7U74DOKdOfYUoOfSRZmiAfhFNz1v_leCCPO6UpOkZw
https://drive.google.com/open?id=1t7U74DOKdOfYUoOfSRZmiAfhFNz1v_leCCPO6UpOkZw

89

Part Lesson Steps Estimated Time /
Materials

1 | Introduction: Introduce phenomenonand D@ | 2 ¢ R 2 S {10 min
Al dZA NNBf o1 fFyOSKE

1. Have a student read thieearning Set 2 Driving Question
Remind students that they will still explore squirrel survivz
butnowthSe gAft 221 d GKS a
and bodies to examine how that helps them to survive
where they live outsideHave a student read the Lesson 2.
Driving Questiond | 26 R2S& | & IDEuds
turn-andtalkY &1 2 ¢ {ha alrf hBw sguBrels
oFflFyOSKe

2. Review the studendlefinition of structurefrom L2.1. Have
one student read it to the clas$urnandtalkY & 2 A f §
A0NHzOGdzZNB&a 0SS AYLERNIIFYy(d Ay
share what their partners said.

3. a1l aitdRSyilia AF GKSeQ@S Sy
Watch videos of a squirrel balancing and jumpiaquirrel
relaxing on telephone wireSquirrel on obstacle course
Squirrel on phone lineSquirrel jumping

4. Ask students to review the purpose of the survival model
GKS8 RNBg Ay [{ mMd a2 KIG ¢
2 K@ RAR ( KBeBstudent} tBat theyi Wilkuse a
different type ofmodel today Present the challenge:
Students will try to balance on a piece of rope (or pool
noodle) while walking from one end to the other. Then the
gAft 2dzvYLJ TNRY GKS SyR 27
Ask students to brainstorm what they thinketmope and the
yardstick stand for. They will use this physical model to teg
GKSANI ARSIF& | 02dzi &l dzA NNB {
squirrels balance.

6 Let students know that they will have more than
one chance to try their plan (attempt). Tell them
thSNBE Aa y2 2yS aNRIKIDG
them to try something new.

5. 2NAGS R2gy GKS [ Saalkowdoestam
squirrel balanc& ¢ | | @S & tudwardHAllk @bour 2
what they think they will figure out today. Have two
students shag what their partners said. Add questions to
the DQB.
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2 | Planning and Investigation: Describe the challenge for balanci| 25 min
and conducting the investigation

1. Students design an investigation of themselves, humans,
balancing on thick ropes (pool noodles) and jumping and
landing. They must make a careful plan, because the clas
will check their plan for accuracy as they attempt to balan

2. Students may use a kastick for balance to stretch behind
GKSY tA1S I aljdzZANNBt Qa Ol j
crawl, etc.

3. Students draw plans of themselves balancing on the ropeg
and jumping and landing.

4. After 510 minutes, students explain their plans to the cla
one by one. Then, they try and balance on the rope as
outlined in their plans.

5. Students compare how they balanced and jumped to how
squirrels balance (i.e., squirrels flip their tails back and fo
stay low to the ground, are light). This might be adjtime
to rewatch one of the videos from the introduction. Ask
students how the physical model of balancing on the rop€
AT 2y | GNBS O6NIyOK KSf L
structure.

6. LT GKSNB A& GAYSZ Ift26 al
again (make adjustments so the plan matches what the
students do in the trial).
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3 | Analyzing Data and Discussion: Compare a squirrel and a maf 15 min
and how they may, or may not, need to balance to survive

1. Show a picture of a marmot and its environme@bompare
GKS YIFINY2G G2 GKS SIadaSNy
a0GNHzOGdzNBa GKS alYS 2NJ RAj

Skeletalaind Body Diagrams of Eastern Gray
Squirrels and Marmots including skulls and
skeletons

2. Write down the measurements of a hoary marmot and an
eastern gray squirrel, and demonstrate with objects and
tape measure how much these two animals weigh and hg
longthey are. If there is time, students can work in small
groups to measure the length of the two animals. Pass
around the objects to students.

3. In North America,

6 Adult hoary marmots weighO pounds(4.5
kilograms)or more and may excee®D inches (76
centimeters)in total length.

6 Adult eastern gray squirrels can weigh up to abbl
O LI2dzyRa ocnn 3k ey ardaN
to 20 inches (46 to 51 centimeterg)ng (including
the tail).

4. Ask students to use &@ence to predict if the marmot needj
to balance for survival. They should do this in groups of
three, then share out in a large group. Help students mak
aSyasS 2F 2yS Iy20iKSNRa AR}

{ dZ33Sa i SR 1v2daS 300 A2 yed¥dz ddza S
structureand bodyi 2 Y 1S I LINBRAOI A
needs for survivag? Cduld the marmot havdifferent ways
of meeting its needgor survival than the eastern grey
Al dZANNBE K 126 O2dzxZ R G(KAA

5.  Watch the video of a marmot to check and discuss claim
Marmot mother and baby walking on rocks

Discourse Move Help students listen carefully and think about
2yS [ y2GKSNRa ARSI &

SN Sugested Prompté 2 K G4 A a |
BT 2 2dzN) FNRASYRA y2iGA0S

Etastenlll 5 (0 NHzO G dzNB O2 YLJI NBR

think about one

another’s ideas R 2 L,I K é e l:l K A y. 1_ lj KA a
help the marmot balance and jump in trees
5284 GKSANI ARSI YI ]
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Wrap Up: Wrap up and use questions for reflection in science
notebooks

helps them meet their needs for surviv@lnce a claim is
agreed upon, write it on th®0B slides

2. Ifthere is time, look over theearning Set 2 Driving Questi
Board Slidesdedde if any questions have been answered

1. As alarge group, construct an explanation about the nee
balance, the structure of squirrels, and how this structure

10 min

Squirrels
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Learning Set DrivinQuestion

[{HY 126 A& GKS &l dzA NNBE Q& &0 NHzOG dzNB  dzy A Ij dzS

L2.3 Squirrels Jumping, Part 1

Lesson Snapshot

Learning Set Driving Question
[{HY 126 A& GKS aljdzANNBt Q& aiNHzOGdzNB dzy A |j dzS

Lesson Driving Question
LS2.3: How does a squirrel jump so far?
Math: How does a line plot help me understand how squirrels jump?

Lesson Overview

1. |Introduction Review the unit DQ, introduce the lesson DQ, and watch and describe a video
Students make predictions about winetr squirrels or humans can jump farther and why.

2. Investigation Students jump and take measurements.

3. Data AnalysisMathematical ThinkingStudents graph their data.

4. Group Discussiomiscuss the dat&tudents make claims linking the specializeddtires of
squirrels and the need to jump far to meet their needs for survival.

5. Wrap Up Five minutes of free writing or drawing on a proposed question.

Objectives

Learning Performance

Students wiluse mathematical thinking to support clainisK I { | siruptdrds e e ht€ddds
survival in its environment and that a scientist can tell that an organism might have lived in trees by
looking at its skeletoiithrough the lens o$tructure andfunction).

Math Standards

Measurement and Data Represent and Interpret Data
CCSS.MATH.CONTEBND.B.4

Generate measurement data by measuring lengths using rulers marked with halves and fourths of g
Show the data by making a line plot, where the horizontal scale is marked off in appropriate whitte
numbers

Math Competency tatements
| can generate data by measuring lengths to ihe inch.
| can represent measurement data ir: inch on a line plot.

Figuring Out, Look Fors, and Eviden

Statements Universal Supports

Figuring Out Embedded Language Supports
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Students are figuring out thasquirrels have body
structures that are different from humans and thg
can help them jump far.

Look Fors

1. During the investigationdook for
students using the data from the line plot
correctly.
In the final witing, look for students
collaboratively constructing the idea that
I &lj dzA NNBf Qa & d NuzO
must jump to survive.

Evidence Statement

The claim students develop uses evidence (data
from the math investigation and the skeleton and
body of a squirrel. Students use their observation
from field notes to help them think of reasons wh
GKS aljdzA NNBf Qa adNdHzOad
jump far. They must connect the structure of a
aljdzZA NNBt Qa o02Re G2 AdGa
make he connection that the skeleton of a
marmot, structured the way it is, means that a
marmot is not likely to be able to jump far and thé
it must not need to jump far to survive.

Negotiation of meaning through authentic pe
dialogue

Support language of meaning through graph
charts, videos, and action

Explicit support in using data to develop clair
Discourse moves from WIDA

Teacher Preparation

Materials

Use yardsticks or measuring tape that allow
for measurement in inches (measuring tools
can be taped to the floor) or have sticky note
available to record jumps and measure the
distance afterward.
If you do not have enough time to finish the
lesson in ongeriod, continue during the next
class period. Another option is to complete
some of the lesson during a math period.
o Background Information
3z Reading about hoary marmotsr
teachers.

Teacher Materials
Driving Question Board (DQB)
Skeletal and Body Diagrams of Eastern Gray
Squirrels and Marmots including skulls and
skeletons
Video:How to do a standing broad jump
Video:Squirrel jumping
Video:Byron Jones jump

Student Materials

Measurig tools for measuring in inches
Sticky notes for data collection

Graph paper

Student worksheet The Jumping Contest:
Student vs. Squirrebne per sident; each
group needs a conversion chart

Lesson Segments

Estimated Time

Introduction

15 min

Investigation

30 min

Squirrels
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Data AnalysisMathematical Thinking 15 min

Group Discussion 20 min

Wrap Up 10 min

This lesson could be integrated into tN&ath Total Time:90 min
Block.
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Estimated
Part Lesson Steps Time /
Materials
1 |Introduction: Introduce phenomenonand D@ | 26 R2S& &l d15min

Tl NKE

1. ReviewtheunitD@ 9 ELX I Ay GKFG G23S0KSN
body structures and think about survival. You will explain how some
structures help squirrels survive in trees.

2. Have a student read the Lesson 2.3 Driving Questidn,2 4 R2 S &
dlj dzA NNB t  2dae DQB and thdlalNiks Sabout structures
from L2.2. Discuss tarn-andtalk: 6 52 Sa +Fyeé2yS KI @
60FLo2dzi 'y yagSNI G2 (GKS 5v0KE

3. Show the video of aquirrel jumping choose a student to narrate.

Suggested PrompttNow we are going to watch a short video of a
squirrel jumping. As you watch, pay attentitinwhere the squirrel jump
from, what its body looks like when jumping, and how it holds on to t
0N} yOK I T (iASkNtree dalintderg W|hdtdhey notice.

4. Explain that students will jump and find out how their jumps compare
with those of a squirrel

5. 11 ¢S + FS86 aGdRSyida RSY2y &GN G
fA1S I &ldANNBt o¢ {(idzRSyida Oy
using just their feet and legs. After each jump, the teacher or student

volunteer(s) measures and records thenp length on chart paper or th
chalkboard.

6. Studentsturn-andtalk after each jump to see how the student jumpers
used their bodies. What did they do with their legs and arms? Were {
standing? How did the rest of their bodies look? Which jump was the
longest? Why do students think this was?

7. Prediction Turnanctalkl Y R LINBRA Ol ¢ KS G KSNJ
A4 0SGGSNI adzA SR T2 NJ 2dzY IBkpiaia thel
prediction.

® Squirrels
@ i Codeveloped by the Multiple Literacies in Projdxsed Learning Project Btichigan State University and the University of Michigan 22089

This work is licensed undeiGzeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://docs.google.com/presentation/d/1jQGsIzp7AJgw9GKn_eObZ-WDDWwBqWej3xOoIELiszs/edit#slide=id.p1
https://docs.google.com/presentation/d/1jQGsIzp7AJgw9GKn_eObZ-WDDWwBqWej3xOoIELiszs/edit#slide=id.p4
https://www.youtube.com/watch?v=nAC_HDh9cco

97

2 | Investigation: Students jump and takeieasurements 30 min

1. Prepare for JumpingSeparate students into prarranged groups.
Remind them about the tools they will use for measuring. Tell studen
that now they will try to jump as far as a squirrel.

2. Give each group the jumping instructions in gtedent worksheet The
Jumping Contest: Student vs. Squiartl show the video diow to do a
standing broad jump

3. Demonstrate howo place yardsticks/measuring tape on the floor end
-to -end. Tape yardsticks/measuring tape down. Place masking tape
the bottom of the first yardstick/measuring tape to mark the starting
line. Remind students that tree squirrels, like eastern grayrsgjg, can
jump horizontally 8 to 10 feet. Show students the yardsticks/measuri
tape that measure 9 feet (108 inches) on the floor. (To save time, se
the yardsticks/measuring tape before beginning the lesson if possiblg

4. In groups of three or foyrstudents jump and tally their results on their
student worksheet The Jumping Contest: Student vs. Squifslidents
may jump three times and record thdiest jump.

3 | Data Analysis Mathematical Thinking: Students create a line plot to compare| 15 min
their jumps

Suggested PromptiNow that we have each recorded our information
f SGQa aSS K2g¢ 2dzNJ 2dzvyLla O2 Y LI NI
Al dZANNSt ® 28 gAaftft YIFI1S I f BS |
putting a plot up on the board, or have one already started tesav

i A Yydirstdanark is 2 feet, but we can change our first number to
reflect the shortest distance someone jumged

1. Support the class in filling in numbers on the line plot. The line plot
should have a mark for every inch between 2 feet (or the &sbjump)
and the longest jump. (Leave room on the end if possible to go to 9 f
[108 inches] or have an idea of where théo®t mark might be.)

2. Once the numbers are all written, have students come up in small gr
and place their sticky noteabove the numbers on the line plot that
match their jumps. Sticky notes that have the same measurement sh
be stacked one above the other on the line plot.

3. Making plots with partners or a small group: Working with partners,
students should review andgtuss the information from the class plot,
make their own copy of the plot, then answer the questions in Part Il
the student worksheet The Jumping ContesStudent vs. Squirrel
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4 | Group Discussion: Analyze the data 20 min

1. Once the line plots are finished, bring students together on the rug o
their desks so they can see the information.

2. Askd 26 R2 ¢S YSI adaNB dzZl) 42 GKS
information students recorded:
What is the minimun{smallest) measurement on the plot?
What is the maximum (largest) measurement on the plot?

Possible Questions for DiscussidBhow yardsticks/measuring tape

YSI &adzNRy 3 g2 6F SBKildl {42 T8 H%S K24 7

compare that with squirrels. Wt is the longest jump on our line plét?
GLF | aljdzANNBf 2dzyLla o6Si6SSy
alj dzZA NNBf  YSI adz2NBY Syii @S R2rS (3
measurement on the line plot.

3. Have students show how long 9 feet (108 inches) is with

yardsticks/measuring tape. Then ask fo#owing:
G!'o2dzi K2g Ylyeée Y2NBE AyOKSa
OfFaa KIF@S G2 2dzyYLlJ Ay 2NRSNJ
G¢KS I @SN 3IS SIFAGSNYy 3IANI & alj
9 and 12 inches long. If a squirrel were 12 inches (or 1 foot) lon
could jump 8 to 10 times its body length. If a 3rd grader is 4 fee
tall, jumping 8 to 10 times his or her body length means that chi
O2dzf R 2dzYLJ 6SisSSy oH YR nn
G/ 1y KdzYty oSAy3a 2adzyLld Fa T
long jump record ikeld by football player Byron Jones. He recor
a jump of 12 feet, 2 ¥ inches (146 % inches) on February 23 2
Here is a video of that jum@yron Jones jump
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5 | Wrap Up: Wrapup and use questions for reflection in science notebooks 10min

1. {8 G2KFG Aa 2yS adaNHzOGdzNB GKI
T | NREtérn to the student definition oftructureon theLearning Set 2
Driving Question SlideDefinition of Structured 5 2 $a G KS R
makesenseP 2 ¢ YAIKG e&2dz OKIFy3aS AGKE

2. Writing Prompt(Questions 6 and 7 on thetudent worksheet The
Jumping Contest: Student vs. Squirrel
Question 6:Why does a squirrel need to junipng distances to survive?

Claim:___

Question72 KI G | o62dzi | &ljdzA NNBf Q& 01
the squirrel a better jumper than me?

Claim:

3. Review theclaim about structuresnd ask if students would like to add
anything to it.

Discourse Move Emphasize a particular idea

i 81 Help students notice if the ideas they present respond to the
'J'

Emp.l'n.us-i.'.:d:

question or topic at hand?ress students to discuss ideas that
a particular OQ){)’%O(] I;,é,lj C,iZ7\ l}l\N\BfQé ){éél?é
idea F'yR O2yySOu UKS loAfAlde 02

'
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2.3 Student papers for_The Jumping Contest

The Jumping Contest: Student vs. Squirrel

Part I.For this contest, follow the directions on the Jump Instructions page, then
record your information on sticky notes and below.

1) Jump 1:Ininches

2) Jump 2: In inches

3) Jump 3: Ininches

4) What is your longest jump? In inches

STOP HERE: We will now make a class line plot together.

Part Il.Complete the class line plot on your own graph papeen answer the
following questions:

1) What is theminimum (shortest distance) jump for our class?

2) What is themaximum (longest distance) jump for our class?

3) How does your jump compare with that of the average eastern gray squirrel? Remembe
these squirrels can jump an average of 8 to 10 feet. You will need to convert this information
to inches using the conversion chart provided. (Choose 8, 9, or 10 feet.)

4) How does the average jump of the eastern gray squirrel compare witloigest jump in
our class?
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5) Do you think a person could jump as far as a squirrel if he or she were jumping from and
to branches on a tree? Why or why not?

STOP HERE: Save questions 6 and 7 for the Wrap Up at the end.

Part IlI.

6) Why do you tmk it is important for squirrels to jump long distances to survive? Why
would it not be necessary for humans or marmots to have this same skill?

TO t NBRAOGY 2KIFG Fo2dzi | &l dzZANNBE Qa o02Reé& |FyR
jumper? (Usavords and/or pictures to show your thinking.)
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The Jumping Contest: Student vs. Squirrel
Feet and Inches Conversion Chart

Inches Feet
12 inches 1 foot
24 inches 2 feet
36 inches 3 feet
48 inches 4 feet
60 inches 5 feet
72 inches 6 feet
84 inches 7 feet
96 inches 8 feet
108 inches 9 feet
120 inches 10 feet
Squirrels
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The Jumping Contest: Student vs. Squirrel
Jump Instructions

1) Students work in pairs or small groups.

2) Each student gets three jumps, usimg/her longest jump for the final
result.

3) The jumper starts where the masking tape is placed. His/her toes should
line up at the bottom of the first yardstick/measuring tape. Students should
jump from a standing position.

4) When the jump is finished, theinper waits for his/her partner to measure
the distance to the nearest inch.

5) The jumper records the distance on a sticky note. Partners may help each
other record the information accurately.

6) Take turns until all students have their jump lengths recordddce the
information on your worksheet.
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2.4 Squirrels Jumping, Part 2

Learning Set Driving Question

[{HY 126 A& G(GKS &1 dA NNBf Q& &G NHOG dzNB  dzy A lj dzS

L2.4 Squirrels Jumping, Part 2

Lesson Snapshot

Learning Set Drivin@uestion
[{HY 126 A& GKS aljdzZANNBt Q& aiNHzOG dzNB dzy A |j dzS

Lesson Driving Question
L2.4: How does a squirrel jump so far?
Math: How does a line plot help me understand how squirrels jump?

Lesson Overview
1. Introduction Review the unit DQ.ofe students will share what they wrote at the end of L2.3
2. Exploration and Group Discussi@tudents will watch a brief video of a squirrel jumping. They
RA&0dzaa 2dzYLIAy3a y23Sa yR yasgSNI GKS | dzSi
wecouR 2dzYLJ a FFENJIFa aljdzANNBf aKé ¢KSe 02y
3. Analysiy { GdzRSydGa lylrftelsS GKS aljdzA NNBf a1St S
dljdZANNBfa ySSR (2 2dzyld F2NJ adzNBA DI f K&
a. Creating ModelsStudents create a model, small groups, of squirrel structures for
jumping.
b. Museum WalkMuseum walk of posters.
4. Wrap Up Add questions and answers and vocabulary to the DQB.

Objectives

Learning Performance

Students wiluse mathematical thinking to support claifisk I & | siuptdrdsie e bteddds
survival in its environment and that a scientist can tell that an organism might have lived in trees by
looking at its skeletoiithrough the lens o$tructure and functioh

Math Standards

Measurement and Data Represent and Interpret Data
CCSS.MATH.CONTBNMD.B.4

Generate measurement data by measuring lengths using rulers maviedhalves and fourths of an inch
Show the data by making a line plot, where the horizontal scale is marked off in appropriate wiitde
numbers

Math Competency Statement
| can represent measurement data'it: inch on a line plot.
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Figuring Out, Look Fors, and Eviden
Statements

Universal Supports

Figuring Out

Students are figuring out thasquirrels can jump
so far because of their skeletal structure, long bo
and tail, springy back legs, and light bones.

Look Fors
1. Look forstudents listening to and thinking
Fo2dzi 2yS Fy2G§KSNR
2. Look forstudents identifying structural
characterisics that would enable tree
squirrels to jump far.

Evidence Statement

The claims that students develop use evidence
from the math investigation and the skeleton and
body of the squirrelStudents use their
observations from field notes to help them thiok
reasons why having special structures enables
squirrels to jump far and understand that squirrel
need this ability to survive.

Embedded Language Supports
Negotiation of meaning through authentic pe
dialogue
Support language of meaning througlileos
and action
Explicit support in using data to develop clair
Discourse moves from WIDA

Teacher Preparation

Materials

Have the graph from L2.3 available for revie

8 Have theclaim about structurefrom L2.X2.3
available so that you can revisit and revise it
after this lesson.

Background Information

Readng abouthoary marmots
Elephants Can't jumpand Here's Why
Why Can't Elephants Jump?
Mammals' Locomotion

o«

O«

Teacher Materials
Driving Question Board (DQB)
Lesson 2.4 Driving Question
Skeletal and Body Diagrams of Marmots ang
Eastern Gray Squirrels including skulls and
skeletons

Student Materials
Worksheets for students to cut out and label
Poster paper/chart paper for museum walk f¢
small groups
Video:Squirrel jumping

Lesson Segments

Estimated Time

Introduction 10 min
Exploration and Group Discussion 20 min
Analysis 20 min
Wrap Up 10 min
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This lesson could be integrated into the Math Total Time:60 min
Block.
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Part LessorSteps Estimated Time /
Materials

1 | Introduction: Introduce phenomenonand D@ | 2 ¢ R 2 S{10mn
dlj dZA NNBt 2dzyLd a2 7Tl NK¢

1. Review the Lesson 2.4 Driving Questidri: 2 § R 2 §
dlj dzZA NNB t  2sk¥tludenis 20 siale Wi their
partners what they figured out in L2.3 and how they ug
the line plot as evidence to support their claim.

2. Ask for volunteers to read their answers to the questio
oWhy does a squirrel need to jump long distances to
sunive? Why would it not be necessary for a human o
YFENY2a4G G2 KIF@S GKAa alyYs
body and skeletal structure makes the squirrel a bette
2 dzY LIS NJ {i(Quesfiony 6aKE7 on theudent
worksheet- The Jumping Contest: Student vs. Squirrel
from L2.3).

3. Return to thedefinition of structurethat the class came
up with. Ask a volunteer to review it for the class and
provide an example of a structure.
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2 | Exploration and Group Discussion: Students consider structur¢ 20 min
for jumping

1. Tell students that they will watch a short video that
shows asquirrel jumping

2. Show student®nly the first 1 minute and 15 seconadé
the video.

Suggested Prompti 2 S &l ¢ (KAA&A OAR
we will watch it againand while you watch it, think
Fo2dzi K2¢g GKS &l dzA NNBf Q&
GKFyYy Y2al KdzYl yaog

3. Share and Mimic: Jumping observations. Studéants-
andtalk, make observations, and try to jump like a
squirrel. Have students compare jumping with their leg
straight with jumping with their legs bent and flexible li
a spring and stretching out their arms.

4. Distribute pictures of the skeleton and body of a sglir
from Skeletal and Body Diagrams of Marmots and
Eastern Gray Squirrels including skulls and skeletons

Discourse Move| St LJ aidzRSy da | LILX &
ideas

6. Help Suggested Prompts  / 2 y & A I?S NJ 2 {
S A CKAYl Fo2dzi 0KS adNX
L objects that move through the ai€an you maks
., any connections between the structure of a
paper airplane or frisbee and a squirrel? Can y
describe the connection? What is similar? How does being abl
2dzyLd £t 2y3 RA&AGIyOSa KSfLI I 3
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3 | Analysis: Analyzstructures for jumping 20 min

1. Distribute poster paper andiorksheets for students to
cut out and labeto pairs or groups of three.

2. Students glue pictures on a tg poster and draw arrows
identifying areas that are key to helping the animal jun

3. Students do a museum walk in which they walk aroun
YR NBFR 2yS Iy2iKSNRa R
Give each student pair a sticky note and let them knoy
that they should put the sticky note (with their initials)
a poster explaining a structure that was different from
one on their poster

4. Students do a quick share out of something they learn
2N 62YRSNBR F062dzi FNRBY |

Squirrel skeleton

4 | Wrap Up: Revisit DQB 10 min

1. Students add questions tihe Lesson 2.4 Driving
Question slideReview theclaims about structurethat
the class came up with. Ask for suggestions for respof
to at least one of the questions on the board. You may
select one that students might try to answer based on
new evidence.
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2.4 Student sheet
Squirrel Structure Analysis

Writing Prompt: Cut out the pictures and, with your partner, draw arrows to the
body parts or structures that help tree squirrels jump so far.

When you are finished drawing the arrows, write one to three sentences about
what you notice.
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¢Serious Squirrél BdESweeneis licensed unde€C BY 2.0
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Think about a spring, rubber band, frisbee, and paper airplane. Do any of these
202S00a KIS ai0NHOGdzZNBa GKIG asSSy tA1S
and drawings.
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Learning Set Driving Question

LS2: Howisth& lj dzZA NNB f Q& & G NHzOG dzNB dzyAljdzS YR A YLRNJI

L2.5 Squirrel Structures

Lesson Snapshot

Learning Set Driving Question
[{HY 126 Aad GKS &ljdzANNBt Qa &0NHzO0dzNE dzy A lj dzS

Lesson Driving Question
L251 26 R2 (GKS &ljdzA NNBf Qa adNHzOGdzNBa KSt LI Ad Y

Lesson Overview
1. Introduction Review the unit DQ and quickly review key features from the models from L2.4
Introduce the challenge.
2. ResearchStudents watch a kef video of a squirrel climbing headfirst down a tree.
3. Shared Reading and DiscussiStudents read atexC 2 NJ { |j dzZA NNBt a3 LG Q3
about how the structure of the squirrel helps it climb trees. Students think about other struct
4. Sharel Modet Develop teachecreated model of the squirrel in its environment.
5. Wrap Up Add questions and answers and vocabulary to the DQB.

Objectives

Learning Performance

Students wildevelop a modeli K I (i & K 2 ¢ Sstrutturesdyedelatedidits r¥ival in its
SY@ANRYYSylG FyR GKFdG &2dz Oy GSftf GKAy3a 062
structure (through the lenses dftructure and function, patterngnd cause and effegt

Building Toward PEs
3-LS31 Analyze andnterpret data to provide evidence that plants and animals has#s
(metin Birds)

3-LS41 Analyze and interpret data to provideevidence of the organisms and the environme
in which they live (in L3.6)
3-LS43 Construct an argument with evidence that in a particular habitat, some organisms survive we
some less well, (in L3.6)
Figuring Out, Look Fors, and Eviden Universal Supports
Statements
Figuring Out Embedded Language Supports
1. Students are figuring out thathere is an Opportunity for multiple language domains
ankle structure unique to squirrels that Multimodality
helps them survive and that they can tell Discourse moves from WIDA
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08 | &ljdzA NNBf Qa o2
trees head first.

2. Students are figuring out thaall of a
dlj dzZA NNBt Qa & i NUzO (i dz
help it survive irthis environment.

Look Fors

1. Look forstudents drawing connections in
their reasoning between the structure of
squirrels and the environment and the
needs of squirrels.

2. Look forexplicit thinking aboustructure
and functionand how they affect survival
(are causes for survival).

Evidence Statement

The model should depict the relationships betwe
all the components 4 KS  a Ij dzA NNBf Q
environment, and survival of the squirrel. The
model should show how the componsrare
related (by arrows, words, and lines, etc.) and ca
be used to explain the relationships.

Teacher Preparation Materials
8§ Take a few minutes to watch the videos and| Teacher Materials
figure out where to pause them to point out Driving Question BoartbQB)
structures or climbing behavior. Lesson 2.5 Driving Question
8 Select a nearby tall, udimbable tree for the 6 Videos:Squirrel climbing palm tre&quirrel
students to try (and fail) to climb. climbing/jumping Squirrel climbing down
headfirst

6 Interactive reading guide

Student Materials
Copies of shared readinG:2 NJ { |j dzA NJ
Headfirst and Down(find the reading without
responses boxelsere)

" WeRead version of shared

reading
Lesson Segments Estimated Time
Introduction 10 min
Research 20 min
Shared Reading and Discussion 20 min
Shared Model 10 min
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Wrap Up 10 min

Portions of thidesson could be integrated into the Total Time:70 min
Literacy Block.
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Estimated Time /

Part Lesson Steps Materials

1 | Introduction: Introduce phenomenonand D@ | 2 ¢ R2 {10 min
dljdzZA NNBt Qa a i NUzOGdzZNBa KSt LI A
SYGANRYYSYy(KE

1. Review theunit DQ

Suggested Promptt 9 NI A SNJ ¢S NBas$s
activities. We saw that our bodies needed to be differe
to eat and balance on branches and jump far. Today Vv
are going to do another squirrel investigation, and ther
S Attt YI1S I aKINBR Y2
structures help it eat, balance, jump, and clighb.

2. Have a student read the Lesson 2.5 Driving Question
slowly as you writeitdowrdd 26 R2 GKS &
structures help it meet its needs and survive in its
SYGANRYYSYyi(KE

3. Consider the wor@nvironmentand help students
explain this word. Ask them to think about things that &
Ay GKS 3INI@& &ljdzA NNBf Qa S
(throw out ideas). Repeat (or have a student repeat) th
ideas you hear.

Discourse Move Help students deepen their reasoning

When you hear the wortrees solicit ideas from students and
press for reasoning.

Suggested PromptsiAre there some needs that
squirrels have that require them to climb up and
down trees (building nests, gathering nuts, runnin
away and hiding from @dators)? Why do they nee
2 OftAYo dJ FyR R2¢y GNBSa 7
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2 | Research: Consider structures that help animals climb trees | 20 min

1. Go outside and stand by the tree(s) selected.

Suggested PromptiWe are going to figure out how our|
bodies would need tohange to climb trees and how a
dlj dzA NNBf Qa &0 NUzOG dzZNBa KS
fastd €

2. Have students, one by one, try to climb a tree. Make s
it is a tree that students would not be able to climb. Say
6One by one, try to climb a tree that you have seen a
squirrel climig ¢

8 Possible QuestiondMake connections as students
trytoclimb:a2 K4 ¢2dzf R KSf LJ
tree? What do you need on your fingers to help y
| saw a squirrel do this, and it looked so easy! Cq
you climb upside down with your head pointing
R2oYK 2Ke y2iKE
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3 | Shared Reading and Discussion: Thitoat predictions for 20 min
structures

1. Waitch the videosdguirrel climbing palm treesquirrel
climbing/jumping squirrel climbing down headfirsand
ask students for theiobservations about how the
squirrel is climbing up and down the tree. If students
notice that the squirrel can dig its claws into the tree,
climb perpendicular, or swivel its ankles backwards as
climbing down the tree, emphasize these observations

2. Introduce the reading about squirrel€:2 NJ { 1| dzA
Headfirst aml Down!(WeRead versignExplain that
students can use it to consider some of the predictiong
they made about how squirrels climb down trees. Eng
students in an interactive read aloud of the t¢see the
interactive reading guide Tell students that you will rea
aloud and pause periodically to ask about their thinkin
and discuss ideas in the texss they follow along using
digital or printed copies of the text.

Note: You will notice that there are supportive questior
followed by boxes in which students may enter written
responses, either digitally or on paper. You may choog
whether you want stdents to enter written responses g
a quick check of understanding or to use these as
discussion prompts to engage students in a wAystaup
discussion about the ideas in the text.

3. Discuss evidence from the text that supports the
predictions about how thequirrel climbs upside down.

Suggested PromptiTurnand-talk to your partner about
K2g | &ljdzA NNBf Q& dzyAljdzSz
live its life as a squirrel. Be ready to explain to the whq
group how the squirrel gets one of its needst fmecause
of the structure of its ankle. Use evidence to support y
response.
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4 | Shared Model: Add to and revise models 10 min

1. ''asS 2yS 27T midklSfrod li1d2RiB hé Q &
Of aaQa KSf Ll adkeMNKR2@a 2
helps it meet one of its needs. Pick a need that is alreg
shown in the modelRemind students that their models
must explain how a squirrel can survive in its
environment.

2. Ask students for ideas about how to add to the model
showadditional needs of the squirrel and how the
dlj dzZA NNBf Qa adNuzOddzZNBa KS
G2 ITRR 2 GKSANI 26y Y2RS
the projected model.
Suggested PromptéHow could we show in the model
howstructuresk Y R I alj dzZA NNBf Q&
G6Stf FTNRY (KS aljdza NNBf Qa
SY@ANRYYSYyGKéE

3. Ask students to revise or add to their own models fron
L1.5 to include one structure that helps the squirrel me
one of its needs for survival. Make sure students write
what they added to their models and why that structur
is important for meeting the ned for survival.

4. Ask a few volunteers to share what they added to thei
model and why.

5 | Wrap Up: Clasgenerated claim and reflection on LS 10 min

1. As a class, write @daim(use the second box) about how
adljdZA NNBt Qa y1fSa KStL A
class claims students have made dpido | & lj dzA
structures.

2. Return to the DQB and record new questions and the
word environmentwith an initial definition.

3. Look over all of théesson DQs for this learning séisk
students to come up withthe S NI £ £ & . A 3
learning setand write it in the ovain the middle of the
At ARS® ! RRAGAZ2Y L f emisdidRR

Example: Special structures help animals survive
The structures can give clues to how animals me
their needs and survive.
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2.5 For Squirrels It_s Head First (text)

C2NJ {l[jdZA NNBKf asz LOQa&

-

Ml "'.'r-“I {4 ki v s
Red Squirrel Moving Down and Oak ThyeR. Drake is licensed unde€ BXSA 4.0
Red squirrel climbing down an oak tree

Have you ever seen a squirrel climbing down a tree like the one
in the photograph?
| 26 R2S&a I &aljdzA NNBKf Qa o02Re@
A squirrel has special features or structures that allow it to

climbdown trees headfirstWhat do you think those
structures are?

There are four.
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¥ iR

oSquirrel dexterity demonstratichh  ®oéni Tapids licensed unde€C BY 2.0

Squirrel hanging onto the side of a tree

LT @2dz GKAY 1 GKI G dimbaypuwakeMdht wigha Of |
its sharp claws, a squirrel can grip the bark of a tree. The strong grip of

the front claws allows the squirrel to hold on while it moves its back

feet. Then the back feet can hold on while the front feet move.

The claws arettached to strong legs and arms. Those legs and arms
are another structure that allow the squirrel to climb down headfirst.

If you think that the tail of a squirrel is important, you are right again.

¢CKS &aljdzZA NNBf Qa G At K SchrLdioveitditail oS S LI
1SSLI AG aadSIrRe gKAES AdQa 2y GKS 13
down.
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¢6Ekorn Squirrel Aﬁstein Rgnnings licensed unde€C BXSA 3.0
Squirrel running along a tree branch

To find out about the last feature that helps a squirrel climb down a
tree headfirst, look dsely at the back feet of the squirrels in these
photographs.

Did younotice that the back feet of the squirrel in the first photograph
are pointed back, while the back feet of the squirrel in the second
photograph are pointed toward the front?

The squirrel has an amazing anklebone that allows it to rotate its back

feet. If you could do what the squirrel can do, you could twist your foot

S0 your toes are where your heels are!

¢CKS &aljdzZA NNBt Qa yl1ftSo2yS OFly &a6A@S
rotate, or turn. When the anklebone turns, it can lock in place. This lets

the squirrel move freely in many different directions. Because of its
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special anklebone, the squirrel is able to change its position quickly if it
needs to.

To sum up, the squirrel has four structures, or body features, that allow
it to climb down a tree hedfirst.

Describe something new that you learned about how squirrels can
climb headfirst down a tree.
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2.5 For Squirrels It_s Head First (temb boxes)

C2NJ {l[jdZA NNBKf asz LOQa&

-

Ml "'.'r-“I {4 ki v s
Red Squirrel Moving Down and Oak ThyeR. Drake is licensed unde€ BXSA 4.0
Red squirrel climbing down an oak tree

Have you ever seen a squirrel climbing down a tree like the one
in the photograph?
| 26 R2S&a I &aljdzA NNBKf Qa o02Re@
A squirrel has special features or structures that allow it to

climbdown trees headfirstWhat do you think those
structures are?

There are four.
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&Squirrel dexterity demonstratigh '60 Tapiois licensed unde€C BY 2.0
Squirrel hanging onto the side of a tree

LT &2dz GKAY ]l GKIFG F &ljdzA NNBf Qa Of |
its sharp claws, a squirrel can gtife bark of a tree. The strong grip of

the front claws allows the squirrel to hold on while it moves its back

feet. Then the back feet can hold on while the front feet move.

The claws are attached to strong legs and arms. Those legs and arms
are anotherstructure that allow the squirrel to climb down headfirst.

If you think that the tail of a squirrel is important, you are right again.

¢KS aljdzZA NNBt Qa Gl Af KSftLA AdG 1SSLI
1SSLI Al aiGdSIFIRe gKRIEISKANDAA 29a (®ISA A
down.
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¢6Ekorn Squirrel Aﬁstein Rgnnings licensed unde€C BXSA 3.0
Squirrel running along a tree branch

To find out about the last feature that helps a squirrel climb down a
tree headfirst, look closely at the back feet of the squirrels in these
photographs.

Did you notice that the back feet of the squirrel in the first photograph
are pointed back, while the back feet of the squirrel in the second
photograph are pointed toward the front?

The squirrel has an amaziagklebone that allows it to rotate its back

feet. If you could do what the squirrel can do, you could twist your foot

S0 your toes are where your heels are!

¢CKS &aljdzZA NNBt Qa yl1ftSo2yS OFly &a6A@S
rotate, or turn. When the aklebone turns, it can lock in place. This lets

the squirrel move freely in many different directions. Because of its
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special anklebone, the squirrel is able to change its position quickly if it
needs to.

To sum up, the squirrel has four structures, or body features, that allow
it to climb down a tree headfirst.

What is something new that you learned about how a squirrel can
climb headfirst down a tree?
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Student Text

Interactive Prompts/Discussion Questiong

C2NJ {ljdzZA NNBf a =
and Down!

L
"

Red Squirrel Moving Down and Oak ThyeR. Drake is licensed unde€ BXSA 4.0
Red Squirrel climbing down an oak tree

Have you ever seen a squirrel climbing
photograph?

26 R28a I &

A squirrel has special features or structures that allow it to climb down treg
headfirst. What do you think those structures are?

LdQ

down a tree like the one in the

j dzA NNBf Qa o62Re

There are four.

6Squirrel dexterity demonstratich  ©oén

i Tapias licensed unde€C BY 2.0

Squirrel hanging onto the side of a tree

Read the title aloud and ask students to lod
closely at the photograph.

Use the questions as opportunities to enga
students in discussion and to have them
reflect on their observations of squirrels
outside. You may choose to have students
turn-andtalk to a partner about these
guestions and then briefly discuss with the
whole class.

If using Collabrify tools or printed copies,
students may write their predictions to the
jdzSadAzy aGa2KFG R2
aGNHzOG dzNBa | NBKé
the photographs of squirrels to make
predictions about the structures, to think
about the squirrels they have observed
outside, and to think about the squirrels thg
have observed in videos. Allow students to
share their ideas with the class.

2
/I K

LT &2dz GKAY] GKFG F

claws, a squirrel can grip the bark of a tree. The strong grip of the front claws
allows the squirrel to hold on while it moves its back feet. Then the back feet

hold on while the front feet move.

4l dzA NNB{ Q &shadt |

Ask students if they can identify and descri
0KS aljdzA NNBf Qa Of I ¢
squirrel hanging onto the side of a tree. Yo
may ask students to explain to a partner, in
their own words, how the squirrel uses its

Squirrels

Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://commons.wikimedia.org/wiki/File:Red_Squirrel_Moving_Down_an_Oak_Tree_in_the_Head_First_Position.JPG
http://creativecommons.org/licenses/by-sa/4.0
https://www.flickr.com/photos/tomitapio/2489767105
https://www.flickr.com/photos/tomitapio/
https://creativecommons.org/licenses/by/2.0/

129

clawsto climb up and down trees.

The claws are attached to strong legslaarms. Those legs and arms are anoth

Suggested prompt Haiv do you think a

structure that allow the squirrel to climb down headfirst. aljdZA NNBf Qa fS3a | yR
KSIRTANRUGKE
If you think that the tail of a squirrel important, you are right again. The Suggested prompt[ #21 | 4 K9

At KSfLBA Ad

2y

alj dzA NNBf Q&
gKAES AlQa

1SSLI A

0a
FYR 6KAf

S

GKS 3INRdAzy R

¢Ekorn Squirrél
Squirrel running along a tree branch

as it runs along the tree branch. What do y

y2G0A0S | o2dzi GKS @t
and-talk)

al I oS e2dz 2064 SNUSR
theA NJ G Af &K |26 R2S83

To find out about the last feature that helps a squirrel climb down a tree
headfirst, look closely at the back feet of the squirrels in these photographs.

o N o e

U.S. Fish and Wildlife Service, Laura PeHiekiern Gray Squirrby BirdPhotosds licensed unde€C BY]
3.0

Did you mtice that the back feet of the squirrel in the first photograph are

pointed back, while the back feet of the squirrel in the second photograph arg

pointed toward the front?

Encourage students to compare the
information in the text with the two
photograghs.

The squirrel has an amazing anklebone that allows it to rotate its back feet. If
could do what the squirrel can do, you could twist your foot so your toes are
where your heels are!

Challenge students to stand up and try to
turn their anklelike the squirrel. They will
quickly notice that their anklebones do not
work in the same way!

Suggested prompt Haiv are human
anklebones different from squirrel
FyltSo2ySaKe

¢CKS aljdZANNBtQa yl1ftSo2yS Oly &ago@dS
turn. When the anklebone turns, it can lock in place. This lets the squirrel md
freely in many different directions.

Suggested prompt HaivR 2 Sa | & |f
FylfS862yS KSELI Ad a
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Because of its special anklebone, the squirrel is able to change its position qi Look back at the text. Say,. S O dz& S
if it needs to. special anklebone, the squirrel is able to
change its position quickly if it needs to. W
might a squirrel need to change its position|
quickly? Have you ever seaisquirrel do
0KAAKE

To sum up, the squirrel has four structures, or body features, that allow it to ¢ Challenge students tdescribe something
down a tree headfirst. new that they learned from the information

in this text that helps them explain how
What is something new that you learned about how a squirrel can climb | squirrels survive.

headfirst down a tree?
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Learning Set 3
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LS 3 My Notes Tab
Learning Se#t 3

LearningSet® KI i 2 G KSNJ 2 NHI y A deMironmheht@éhd dogs thé sqFrreBnbedzA NNB f Q &
them to survive?

Lesson Abridged Comments:

Learning Set Description: (MBBL to create)

1. 3.1:Inlesson 1, students are presented with a picture of a squirrel, on chart paper, that shows
only a squirrel. Using thiposter students decide if the squirrel can survive in an environment
with no other organisms in it. The teacher explains to students that they will work in pairs to
draw a picture of the organisms and how they interact with a squirrel in its environment
(including predators)- hawk, bacteria, ants, pine tree, grass, etc. Some students share their
models or ideas or question to the whole class and explain their thinking. This is the information
GKS®& dzasS (2 RS@St2L) I ¢ K 2ekp&inghow tiedquidrdl 3hd tBeNI Ol A 2 v
organisms around it are interconnected.

2. 3.2 Inlesson 2 partneread very short information from texts about one of the animals and
then act out one structure and how have the students guess what the animal is thatriney a
acting out and how that structure is helping the animal survive.back to the Driving Question
YR GKS GSIFOKSNI gAGK (GKS &a0dZRSy G Qdleakh&df LI g NAGS

3. 3.3: Equity focus lessorin lesson 3, students use tideL YyUSNI OGA2ya azRSte¢ 02
AYLEZNUIFYOS 2F UNBSa 02 U0UKS aljdza NNBt Qa adzNBAJI t
same cities and identify a neighborhood in their community that would benefit from more trees.
They write an email to an@érperson asking for more trees in that neighborhood.

Phenomenon
Squirrels live in a world with a variety of different organisms, which are part of the environment. They
interact with each other to survive.

Learning PerformanceStudents willdevelopa model to explaitnow all organisms together form what
is known as the environment (habitat) and that many of them are interrelated in complex(itagsgh
the lens of systems and systems models and structure and function).

Figuring OutStatement/ DCI

In this learning set, students are figuring out that an organism's environment (habitat) includes the

20KSNJ 2NBFyAaYa GKIG ftAQS GKSNB® {GdzRSydGa €SENYy |
structures are different from those of thequirrel, but enable survival in the same environment.

Students model how the squirrel is directly and indirectly dependent on (connected to) these various

organisms for survival.

Practice Statement
Students ask questions and then investigate organigtisti f A @S Ay GKS &l dzA NNBf aQ
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¢

AYLI OO GKS aljdzi NNBf Qa adzNIDA DI f CD {1
Al dZA NNt 4aQ SYy@ANRBYYSylo [|alz KSe
Pracice Elements from NGSS

Asking Questions and Defining Problessk questions that can be investigated and predict reasonable
outcomes based on patterns such as cause and effect relationships

Ly
RSOSt 2LJ

= :U<
> (fy

yia NBI
f f

Tm(

Planning and Carrying Out InvestigatioRtan and conduct amvestigation collaboratively to produce
data to serve as the basis for evidence, using fair tests in which variables are controlled and the number
of trials considered.

Engaging in Argument from Eviden@onstruct and/or support an argument with evidendata,
and/or a model.

Analyzing and Interpreting Dat&nalyze and interpret data to make sense of phenomena, using logical
reasoning

Obtaining, Evaluating, and Communicating InformatiBead and comprehend grade appropriate
complex textsand/or other reliable media to summarize and obtain scientific and technical ideas;
communicate scientific and/or technical information orally and/or in written formats

Developing and Using ModeBevelop a model using an analogy, example, or abstracesentation

Crosscutting Concepts
Systems and System Modelssystem can be described in terms of its components and their
interactions.

Structure and FunctioiBubstructures have shapes and parts that serve functions.
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LS 3 Embedded Language [Suts
Squirrels Learning SeigEmbedded Language Supports

Lesson 1

Photos to support comprehensive input

Opportunity for multiple domains

Authentic demand for negotiation of meaning around data gathered, peer to peer
Discourse moves from WIDA

Lesson 2

Charts and photos to support comprehensive input
Support for mediation of meaning with acting out.
Opportunity for multiple domains for language learning
Authentic demand for negotiation of meaning
Discourse moves from WIDA

Lesson 3
Charts and pbtos to support comprehensive input
Opportunity for multiple domains for language learning
Using justice as Funds of Knowledge, authentic demand for negotiation of meaning
Discourse moves from WIDA
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Learning Set Driving Question

LS3: Whatothee NHI yAaYa tAQGS Ay GKS &ljdANNBt Qa Sy ga

L3.1 Other Organisms

Lesson Snapshot

Learning Set Driving Question
[oY 2KIF{G 20KSNJ 2NHIFIyAayYa tA0S Ay (KS al dairviv@es

Lesson Driving Question
[odmMY 2KIG 20KSNJ 2NHlIyAaya A0S Ay (GKS &l dzi N,

Lesson Overview

1. Introductiony 5A &0dzaad G(KS fSaazy 5vaod LYyGiNRRdzOS |
survival. Discuss as agroup, orgavia A a GKS &ljdzZA NNBf Qa Sy oAl
depends on to survive.

2. Reading TextLards and readings (independent or in pairs).

3. Sharing DataStudents share what they learned about their organisms with the class and ho
their organisms interet with the squirrel.

4. Wrap Up:Students use a ball toss to share something they and others learned.

Objectives

Learning Performance
Students willengage in reading textabogti K SNJ 2 NBHF yAayvya GKFG FNB LI
(habitat), including how they all interact and survive and meet their needs in different (ttaysigh the
lenses of gstems and systems modeisdstructure and functiop

Building Toward PEs
3-LS44 Make a claim aboul aproblem caused when the environment changes
and the types of plants and animals that live there may chan@eetin Birds)
3-LS43 Construct an argument with evidence that in a particilabitat some organisms can survive we
some less well, and somarmot survive at all.

3-LS42 Use evidence to construct an explanation for how the variations in individudis ef2mespecies
may provide advantages in survivai and reproducing.

Figuring Out, Look For, and Evidenc .
Universal Supports
Statements
Figuring Out Embedded Languag8upports
Students are figuring out thaall organisms in the Photos to support comprehensive input
aljdZA NNBt Qa4 SYy@ANRYYSy Opportunity for multiple domains
structures to survive in the same environment Authentic demand for negotiation of meaning
(habitat) as the squirrel and they all interact around data gathered, peer to peer
directly or indirectly. Discourse moves from WIDA
Squirrels
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Look Fors

1. Look forand support students setting up
their reading in a @&y that allows each
person in the group to get the
information.

2. Look forstudents building on ideas about
how animals are part of an ecological
system and that various structures enabl
each animal to meet different needs in
that system

Evidence Statement

The ideas the students look for in the text will be
about the other organisms, how they survive in th
same environment as the squirrel relying on
different structures, and how the organisms
interact with the squirrel.

Teacher Preparation

Materials

Copy information sheets for each group to
either read as a partner read or
independently.

Background Information

§ Habitat- An organism'fiabitat refers to an
ecological oenvironmentalarea inhabited by
a particular species of plants, animals, fungi,
etc. It refers to an organism's natural
environment The termenvironmentrefers to
the biotic (living) and abiotic (nonliving)
factors in the surroundings of a population of

organisms.
Teacher readingboutcategories of
organisms

8 Note: Eutheriais the larger group of placenta
mammals (dogs, squirrels, etc.). You might
contrast eutherian mammals with marsupials
(one examie is the koala). However, the smé
squirreHike eutherian organism from the
Jurassic that we refer to throughout the unit i
the Juramaia.

Teacher Materials
Driving Question Board (DQB)
Learning Set 3 Driving Question Slides

Student Materials

Science notebooks

Notecards

ReadingsStructure Function Cards

3 Note: You can also find digital versions g
all of the readings iWeRead where they
can be read aloud to students.

Picture ofsquirrel

[e]]

O

Lesson Segments

Estimated Time

Introduction

10 min

Reading Texts

15 min
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Sharing Data 15 min

Wrap Up 10 min

This 56minute lesson could bimtegrated into the | Total Time:50 min
Literacy Block.
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Estimated Time /

Part Lesson Steps Materials

1 | Introduction: Introduce phenomenon and D@ 2 K G 2 { |10 min
2NBlIyAaya tA@0S Ay GKS alj dza NN

1. Introduce theDQ Then show students a blank chart
paper with a picture of aquirrelin the center. Ask
students if the squirrel could live in an environment wit
nothing else arand? Solicit answers with evidence.

2. Tell students that they will help fill in the chart with oth
organisms and show how they interact with the squirre
Students will have to learn a little about the organisms
first so they know how each organism ispiontant for
GKS &ljdzA NNBf Q& & dzNBA GBIt @

3. Ask students tdurn-and-talk about the organisms they
fAAGSR GKIG FNB Ay GKS &

4. Teacher Notes: Begin to use the tehabitat
interchangeably wittd Ij dzA NNBf 4 Q Sy dA
Remind students that plants are organisms.

Suggested PrompiVhich organisms do you think we ¢
Lldzi 2y GKA& GAYOGSNY OGAzYy
squirreldepends orio survive?
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2 | Reading Texts: Research other organisms in pairgroups 15 min

1. Write the research questions on the board:
What is the name of the organism?
What are its interesting structures?
How does the structure help the organism meet g
need?
How is the organism connected (or not connecte
to the squirrel.

2. In pairs or small groups, students select an organism
(hawk, worm, bacteria, ant, rabbit, coyote, snake, pine
tree, spider, oak tree, or salamandemd receive (or
access online througieReadl the Structure Function
Cardswith information about their organism.

3. Before having students work in their groups, project af
preview one of the Structure Function Cards with the
class (each text is organized similarly). Ask students w
kind of information they can learn from reading the car
and about text features that can help them identify
certain types of information (e.g., the bolded headings
that preview the different seabns, the structures and
photographs in the chart).

4. Go to the studentlefinition of structurefrom LS2 and
have students read this definition silently. Remind ther
of their claim from the last learninggsabout how the
dlj dzA NNBf Q& & NHzOGdzZNBa | N
Wonder out loud about the structure of the other
organisms they are studying and the importance of the
structures for their survival too.

5. Using the texts, students read about theganisms and
take notes about their structures and how they interac
with other organisms in the environment.
hlLiA2ya F2N) adzZlLR2NIAy 3 a
or small group reading:

Consider using mixeplerformance groups, in whic
one student read the text aloud for the group, as
other group members follow along.

You may choose to read the text aloud to groups
while they follow along.

You can find digital versions of all texts/ifeRead
where they can be read aloud to students. Stude
can listen to these texts individually with
headphones or aloud in small groups. To use-tex
to-speech in WeRead, students should highlight {
word, paragraphor page they want to hear, then
click on the green speaker at the top right of the
screen.

6. Students draw their organisms on index cards, label th
2NHIFYyAaYaQ aildNuzOGdz2NBaz |
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2NHI yAaYa | NB NBfl (SR, the?
redi I Af SR KFrgl YAIKAG 0S5 i
squirrels might eat acorns from the red oak tree; like th
squirrel, the cottontail rabbit might be prey for a red
tailed hawk; bacteria are almost everywhere in a
dljdZA NNBt Qa Sy GANRYYSyYyido o
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3 | Sharing Data: Students share information about their organisn| 15 min

1. Groups share with the class their organisms and the
interactions the organisms have with the squirrel.
Students place pictures of their organisms near the
picture of the squirrel on théoard. They invite question
and commentsHelp students add arrows and text to th
pictures to represent interactions.

2. When all students have shared, ask if they think their
interactions poster is a model. Invite several ideas ang
encouragestudents to provide reasoning. If necessary,
ask for volunteers to share what they know about mod
(they are used to explain events in science or to test
ideas).

3. Review some organisms that form a relationship that i
critical for the squirrel to meets needs, drawing on
Learning Sets 1 and 2. Explain that the relationship is
of a whole system, which is the habitat. Ask for a
volunteer to identify another part of the habitat.

4. Explain to students that scientists use models to descl
or study diferent systems.

4 | Wrap Up: Share research findings using ball toss and revisit th} 10 min
DQB

s Suogested Promptiisten carefully to what
Bhcasrwmlll caCh student shares so when the ball is toss
to you, you will be able to repeat what you

another’s ideas

\ heard and add youswn thinking.

1. Have students share their research using the ball toss
strategy. One student shares something s/he learned
G2RIe FTyR (2aaSa | ol ff
expecting the ball). Then that student repeats what the
previous student leared, adds what s/he learned, and
tosses the ball to someone new. If time allows, repeat
the process until all students have shared. In this way
everyone must listen to the student who is speaking.
Additionally, students are only responsible for repeatin
the last statement, not multiple statements.

2. Return to the DQB. Add questions that students still h
about interactions with organisms.

3. 1'al adGdzRSyida G2 dzasS GKAA
them with their questions.
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3.1 SquirrePhoto
Squirrel Drawing for Lesson 3.1
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Structure Function Organism Cards
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3.1 Ants

Ants

Where do ants live?

Ants can live almost anywhere on land, except for the coldest places on
Earth. All ants need a place to build their nests taiat care of their

young. Most types of ants build their nests underground. Some ants live
In trees. Some very tiny ants build nests inside acorns and other small
spaces.

What do ants eat?

Different types of ants eat different kinds of food. Some arassveet
nectar in flowers, seeds, fungi, fruit, and food like cookies or hot dogs.
Many ants eat small animals or other insects.

What eats ants?

Ants have many predators. Birds, spiders, beetles, other ants, and toads
eat ants. Bears eat ants by breagiopen their nests and eating the

young ants they find inside.

AWeaver ant defense  BHESCONE licensed unde€C B¥SA 3.0

How do you think ants survive?
How do ants survive?

Squirrels
Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://commons.wikimedia.org/w/index.php?curid=1513182
https://commons.wikimedia.org/wiki/User:PHGCOM
https://creativecommons.org/licenses/by-sa/3.0/deed.en

147

Antenna
Ants have two atennae on their heads. They us
their antennae to sense information about the
g2NI R I NRPdzyR 0KSY® C2
help them find other ants from their nest,
enemies, and their way back home.

Mandible
Ants have strong mandibles (jaws) on their hed
that they can open and close. They use their
mandibles to grab and carry things like food.
Mandibles can also cut and bite. Ants can use
their mandibles to protect them from predators.

dWeaver ant defense  BHECONE licensed undeE€C B¥SA 3.0

Hooked Claw

Ants have a claw at the end of each of their six
legs. These claws help them climb and hang of
trees and plant stems.

© Yann Forget Wikimedia CommonsCGBY-SA3.0.

Sting
Some ants have stingerThey use their stingers
to poison their predators.

b

”

lem
dParaponera clavata Bré@ject Phebusis licensed unde€C BSA 4.0
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3.1 Bacteria

Bacteria

Where do bacteria live?

Bacteria live in large groups almost everywhere on Earth. They even live
in your body.Some types of bacteria live deep in the ocean. They also
live in the frozen ground in Antarctica.

What do bacteria eat?

Different types of bacteria eat different foods. Some bacteria make
their own food with light from the sun. Other types of bacteret {pod
from where they live. The bacteria that live in your body get food from
the food that you eat.

What eats bacteria?

Everyone eats bacteria! They are so small that you need to look in a
microscope to see them. Bacteria are everywhere. This mdamssh
everything people and animals eat has bacteria on it.

C¢E.coli bacteria  BIRIDis licensed unde€C BY 2.0

How do you think bacteria survive?
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How do bacteria survive?

Flagellum ’
Flagella lookike tiny strings. Flagella move bag ———
and forth very fast to help bacteria move arour e —
They help bacteria move from one place to

another.

¢E.Coli with Flagela 6 & ! W/ m A ECBWAGSY &

Cell Wall

Some types of bacteria cells have walls. &k
wall is like a fence around a house. It protects
the cell.
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3.1 Cottontail Rabbit

Cottontail Rabbits

Where do cottontail rabbits live?

Cottontail rabbits live in many places. You can find cottontail rabbits in
fields, woods, swamps, farms, and open land. They also live in places
with low bushes, vines, and trees.

What do cottontail rabbits eat?

Cottontail rabbits eat different foods at different times of the year.
When it is warm outside, they eat grass, clover, vegetables, and wild
berries. In the winter, cottontail rabbits eat small twigs and tree bark.

What eats cottontail rabbits?

Cottontail rabbits have many predators. Hawks, owls, coyotes, and
foxes are some animals that eat cottontail rabbits. If cottontail rabbits
are sick, even squirrels will eat them.

Squirrels
Codeveloped by the Multiple Literacies in Projéxsed Learning Project Btichigan State University and the University of Michigan 2Q089
This work is licensed undeiGaeative Commons AttributieNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/

151

How do cottontail rabbts survive?

Back Leg

Cottontail rabbits have strong back legs. Their
back legs are stronger and bigger than their frq
legs. Cottontail rabbits use their back legs to
jump and move fast. They can move as fast ag
miles an hour to get away from preda®

Thick fur that can change color
Cottontail rabbits have thick, soft fur. It change
color at different times of the year. In warm
summer months, their fur is brown. In cold
winter months, their fur is white. Blending in
with the land around them helpdhem hide from
predators.

¢Eastern Cottonta#l  Bhé High Fin Sperm Whasdicensed under
CCB¥A3.0

Long Ear
Cottontail rabbits have long earShey can move
their long ears in different ways. Cottontail
rabbits have very good hearing. This helps the)
hear predators that come too close.

Large Eye
Cottontail rabbits have large eyes that can moy :
all the way around. By moving their eyes,
cottontail rabbits look at things behind them 5
without turning their heads. This allows them t( j
watch for and see predators that come too clos

3.1 Coyote
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Coyotes

Where do coyotes live?
Coyotes live in many places like fields, forests, swamps, and deserts.
Sometimes coyotes live near farms and even in cities.

What do coyotes eat?

Coyotes usually eat small mammals, like squirrels, rabbits, and mice.
Sometimes coyotes eat birds, big insects, snakes, fish, and frogs. They
also eat fruit and grass.

What eats coyotes?

Coyotes only have a few predators. Their predators are mountaas li
and gray wolves.

&CoyoteinAlaska o0& WAGT S GGBYRAOSYy &SR dzy RSNJ

How do you think coyotesurvive?
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How do coyotes survive?

Rod in eye
Coyotes have rods in their eyes that help them
see at night. Other animals have rods in their
eyes too, but animals that see well at night hay
Y2NBE NRRao® /2&820S5aQ 3
while they hunt ér food in the dark.

&Coyotecloseup o0& / KNA &G 2 LIKS NI CONRMS 2
3.0

Large, sharp cheek teeth

Coyotes have large teeth that are sharp like
blades. The sharp edges of these teeth cut foc
like scissors. This helps coyotes eat small
mammals, like squirrels and rabbits.

68 DNBI2NE { YEGHKSARA

6Coyote ¥Mwning

Long snout

Coyotes have long snouts. Coyotes have a ve
strong sense of smell, much better than humai
This helps them smell nearlprey.

éCoyote in Yosemie Ghéistpher Brunds licensed undeEC BY
SA3.0

Fur

Coyotes have fur that can be a different color
based on where they live. For example, coyote
that live in the desert have lighter fur than thos
that live in the mountains.eir fur helps them
blend in with the land around them. L { ot

. o - - =
NPS photo, Sarah Stio
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3.1 Earthworm

Earthworms

Where do earthworms live?

Earthworms often live in muddy places. You can find them near lakes,
streams, and rivers. You can also find earthworms anywhere there is
soil.

What do earthworms eat?

Earthworms eat anything that is dead or decaying. They are often in
compost piles. Qopost piles contain dead leaves, plants, or leftover
food scraps. As earthworms eat the dead material, they break it down
into smaller pieces that farmers can use as soil for their crops.

What eats earthworms?
Earthworms are a popular food choice fordsr Salamanders, foxes,
snakes, frogs, and ants also eat earthworms.

g > 9T 2 -

GEarthworne 68 LIJFf & A& SADBYyasSR dzyRSNI / /

How do you think earthworms survive?
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Mucus on skin

Earthworms make slime on their skin
called mucus. The mucus is slick and
helps the earthworm move through
the soil.

Setae[seetee]

Earthworms have small, stiff hairs all
over their bodies, called setae. Thesq
hairs help them move from one place
to another.

Muscle

Earthworms lave long muscles along
their whole bodies. They also have
small round muscles that go around
each part of their bodies. These
muscles help earthworms move
forward and turn.

A v
éClose up of earthwordgr 6 & CANhnnu CEBWEAOSyas

3.1 Eastern Garter Snake
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Garter Snakes

Where do garter snakes live?

Garter snakes can live in many places. You can find garter snakes near
water, such as streams, ponds, and lakes. They also live in woods and
fields. If there are places to hide, garter snakes will live in cities.

What do garter snakes eat?
Garter snaks often eat worms, frogs, fish, and other snakes.
Sometimes, garter snakes eat small mice or baby birds.

What eats garter snakes?

Garter snakes have many predators. Bullfrogs, fish, snapping turtles,
and other snakes eat garter snakes. Some birds e&mgsnakes too,
like hawks and crows. Other predators are squirrels, foxes, and
raccoons.

How do you think garter snakes survive?
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How do garter snakes survive?

Skin

Garter snakes have three stripes down their
body. The stripes help them blema with the
land around them. This helps them hide and |
escape from predators as they move through t g~
grass.

Jaw

Garter snakes can detach their jaw. This lets | &8
them open their mouths very wide so they can| 4=
eat their prey whole. e

Tongue

Like other snakes, garter snakes have &ddr
tongue. They stick out their tongue to learn b
about the area around them. They have nostri| ™=
that they use to smell, but their tongues also |
help them smell. Garter snakes flick out their
tongues to help them smell nearby prey or
predators. They also ugbeir tongue to help
them find other garter snakes.

GMedus# o0& al GG wSAyogeEmsArA f A Q

Squirrels
Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://www.flickr.com/photos/bandeliernps/4838436971
https://www.flickr.com/photos/furryscalyman/293508049
https://creativecommons.org/licenses/by-sa/2.0/

158

3.1 Eastern White Pine

Eastern White Pine Trees

Where do eastern white pine trees grow?

Eastern white pine trees grow in forests and mountains in the northern
part of the United States. This means that these trees grow in states
like MichiganWisconsin, and Minnesota.

What eats eastern white pine trees?
Birds eat the berries that grow on eastern white pine trees. Porcupines,
rabbits, and mice also eat the bark of the trees.
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How do eastern wite pine trees survive?

SR

Bark

Bark is the hard outer part of the tree. The bar
of eastern white pine trees is a grgyeen color
and is smooth. The bark helps the tree hold in
water.

i\

Eastern White Pine Baby Derek Ramsey is licensed under CC H
SA 4.0

Cone

Cones hold eastern white pine tree seeds. Wh
the seeds are ready to be spread around, the
cones open. Then, the seesigread to other
places by sticking in bird feathers or on the
02002Y 2F LIS2LX SQa &K

Needke

Eastern white pine trees have needles instead
leaves. Their needles are long and covered wi
wax. The wax keeps water in the needles. Son
trees lose their leaves in the fall, but eastern
white pine trees keep their needles through the
winter.

3.1 Garden Spider
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Garden Spiders

Where do garden spiders live?

Garden spiders live in many places. They often live in gardens and fields
near tall flowers and bushes. Garden spiders make their webs in sunny
areas with no wind.

What do garden spiders eat?

Garden spiders eat many kinds of insects that get stuck in their webs.
Garden spiders often eat flies, beetles, moths, wasps, and
grasshoppers.

What eats garden spiders?
Some predators of garden spiders are frogs and lizards. Birds, like red
tailed hawks, turkeys, and robins will also eat garden spiders.

@vellow garden spidér 6 & 5 | icehded undedCCHESA 3.0

How do you think garden spiders survive?
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How do garden spiders survive?

Fang
Garden spiders use fangs to poison their prey. Tl
use the poison to keep their prey from moving.

drellow garden spidéer 6é& 51 1 2
licensed under CC EBSA 3.0

Hair
Garden spiders are covered in tiny hairs. These |
help them feel movement. When a garden spider
standing on a leaf or a web, it can feel very tiny
movements. This helps the garden spider catch
that lands on its web.

Claw on feet

Agarden spider is a type of spider called an orb
weaver. This means they have three claws on eq
foot. Garden spiders use their claws to spin webg
Sticky webs help garden spiders catch prey.

Gvellow garden spider zigzagwkeb 6 & 5SA &8 a
licensed undeCC BY 3.0

Spinneret
Garden spiders use spinnerets on the back of the
bodies b make silk. They use the silk to spin sticl
webs. Sticky webs help garden spiders catch pre

&Female specimen wrapping herpéey 6 & [ dzOl NJ
underCC B¥SA 3.0

3.1 Northern Oak Fern
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Northern Qak Fern

Where do northern oak ferns live?
Northern oak ferns can live in many places. They live in cool, damp
forests and woods. These ferns grow well in rocky soil hillsides.

What eats northern oak ferns?

Many northern oak ferns have a toxin that keeps mastaals away.
{2YSUAYSE RSSNIFYR NrXooAta oAttt St
food. Some insects will also chew on the leaves.

dakFerd o6& | 2YSNJt NA@SBW2 f A0SyaSR dzy RSNJ

How do you think northern oak ferns survive?
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How do northern oak ferns survive?

Rhizome
A rhizome is the part of a northern oak fe
that makes roots. Most plants have roots
that grow down, but rhizomes grow out. P
This helps ferns get more water and food W3k
from the soil.

Spore

You may know that many plants grow fro
seeds, but northern oak ferns grow from
spores. You can find spores under the
FSNYy Qa f St @S &ng. Whdni2
they drop off of the fern, the wind can
carry them far away. This spreads ferns 4
that more can grow.

Toxin
Many northern @k ferns have a toxin that
keeps most animals away. This protect
ferns from being eaten.

6Oak Fera
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3.1 Red Oak

Red Oak Tree

Where do red oak trees grow?
Red Oak trees often grow in forests, by streams, and on hillsides. You
can find red oak trees in the eastern and central United States.

What eats red oak trees?

Over 100 types of animals eat acorns from red oak trees! Some animals
that eat acorns arsquirrels, blue jays, and black bears. Deer also eat
the twigs from the branches in the winter.

GrammelauriOak 6& ! 6NBSGnT ECRBA30A OSY &SR dzy RSNJ

How do you think oak trees survive?
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How do red oak trees survive?

Bark

Bark is the hard outer part of the tree. The
bark of red oak trees is a rdatown color and
looks very bumpy. Thedok helps keep water
in the tree.

Acorn

Acorns are the seeds for red oak trees. Insi
each acorn is a small root and stem that ca|
grow into a new oak tree.

&uercus rubraacoén 6 & Wl YI Ay EGEBEABOSY 3

Root
Red oak trees use roots to get water and fq
from the soil. Red oak trees have a special
root, called a tap root. A tap root grows dee
under the ground to get water.

it [

e

eko &8 wely {2YYICCBBA
2.0
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3.1 RedbackedSalamander

Redbacked Salamander

Where do redbacked salamanders live?
Redbacked salamanders live under leaves, rocks, and logs. You can
often find them near water because they must keep their skin wet.

What do redbacked salamanders eat?
Redbacked salamanders eat small insects like ants and flies. They also
eat spiders, snails, and earthworms.

What eats redbacked salamanders?
Redbacked salamanders have many predators, like garter snakes,
birds, and frogs. They are also food for squirrels and raccoons.

&Northern Redbacked Salamandér 6 & Ce&y Y@y RCOBY206AOSy&aSR dzyRSNJ

How do you think redbacked salamanders survive?
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How do redbacked salamanders survive?

Long, fast, sticky tongue

Redbacked salamanders use their tongu
to catch prey. They push their tongues ol
very fast, and their prey sticks to their
tongues.

Tail that grows back
If a redbacked salamander is caught by d [
predator, it can get away by dropping par §&
of its talil. It can regrow a new tail after it | #
escapes.

Bright stripe on skin
Redbacked salamanders have a bright re §
stripe on their backs. This stripe warns
predators to stay away.

2.0
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3.1 Rectailed Hawk

Redtailed Hawk

Where do redtailed hawks live?

Redtailed hawks live in many places. They often live in deserts, fields,
andforests. They need open areas for hunting and trees for building
their nests.

What do redtailed hawks eat?
Redtailed hawks often eat rodents, like mice and rats. They also eat
rabbits, squirrels, snakes, and other birds.

What eats redtailed hawks?
Redtailed hawks do not have many predators. Graatrned owls and
crows will try to eat young hawks and eggs that are still in the nest.

U.S. Fish and Wildlife Service, KeeAdams

How do you think redtailed hawks survive?
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How do redtailed hawks survive?

Great sight

Redtailed hawks have great eyesight. Th
eyes let them see prey from very far awal
Redtailed hawks fly around looking for
prey on the ground.

Sharp, strong talon

Redtailed hawks have sharp claws, calle
talons. They use their talons to kill prey &
carry it back to their nests.

Hooked, sharp beak

Redtailed hawks have a very sharp beak
that works like a knife and fork. The
hooked shape makes it easy to tear apar

prey.

L

National Park Service, Sally King

Wing

Redtailed hawks hunt for their prey from
the sky. They have long wings that help
them fly very fast, up to 40 miles an hour

That is faster than most people can ride 4
bike!

(Redtailed Hawk in Fligit 6 & ! t 1y +SNYZEBYA2D f
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Learning Set Driving Question

[{oY 2KIFIG 20KSNJ 2NHIFIyAavYa tAGS Ay (GKS &l dzi NN

3.2 Survival Other Organisms

Lesson Snapshot

Learning Set Driving Question
LS32 KIG 20KSNJ 2NBFyAavYa tAGS Ay (GKS aljdzi NNBf Q

Lesson Driving Question
L3.2: How do other organisms help the squirrel survive?

Lesson Overview Represents two 50minute lessons that could be integrated within the Literacy Bloc|

First Day
1. |Introduction:L y 4§ N2 RdzOS (G KS fS&aaz2y 5v FyR NBGASs
lesson.

2. Researching as a Clasgeading and Communicating Informatifsam Texts Students read texts
about their animals as a class.

3. Sharing DataStudents discuss the organisms with the class and share structures and how tl
help the organisms, using aChart.

Second Day

4. Group Work Students act out different structures they learned about while others guess the
structure (and organism).

5. WrapUpwS G dzNy G2 GKS fSFNyYyAy3a asSia 5v FyR g NJ
students learned in this learning set.

Objectives

Learning Performance
Students wilgather information from texts abol?2 4t KSNJ 2 NHI yAayYa GKI G | NXB
environment (habitat), including how they all interact and survive and meet their needs in different w
(through the lenses afystems and systems modalsd structure and functioh

Figuring Out, Look For, and Evidenc UniversalSupports

Statements

Figuring Out Embedded Language Supports
Students are figuring out thabther organisms Charts and photos to support comprehensive
have adapted various structures to survive in the input
same environment (habitat) as the squirrel and Support for mediation of meaning with acting
they all interact directly or indirectly. out.

Opportunity for multiple domains for languag
Look Fors learning

1. Look forand support students setting up
their reading in a way that allows each
person in the group to get the

Authentic demand for negotiation of meaning
Discourse moves from WIDA
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information.

2. Look forstudents building on ideas about
how animals are part of an ecological
system and various structures enable ea
animal to meet dierent needs in that
system.

Evidence Statement

Students look for ideas in the text about other
organisms, how they survive in the same
environment (habitat) as the squirrel while relying
on different structures, and how they interact with

the squirrel.
Teacher Preparation Materials
Maintain groups from L3.1 Teacher Materials
Copy information sheets for students to read| 6 Driving Question Board (DQB)
with a partner or independently 6 T-Chart
Student Materials
6 Science notebooks
saLYGSNI OlAz2yae Y2RSft
6 Structure Function Cards
Lesson Segments Estimated Time
Introduction 10 min
Researching as a Claggeading and .
oo A 25 min
Communicating Information from Texts
Sharing Data 25 min
Group Work 30 min
Wrap Up 10 min

These two 5@minute lessons could be integrated

into the Literacy Block. Total Time:100 min
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Estimated Time /

Part Lesson Steps Materials

1 | Introduction: Engage with phenomenon and introduce DQ,| 2|10 min
R2 20KSNJ 2NHlIyAaYa KSfL)] GKS

1. Introduce thelesson D(nd ask volunteers to explain
YR NB@ASg (GKS ySSR G2 O
model from the previous lesson.

2. Ask for some ideas about possible organisms (and the
structures) that could be added to the model.

2 | Researching as a ClasReading and Communicating Informatig 25 min
from Texts:Pairs and groups look for and share information or
T-chart

1. Students are given th&tructure Function Cardgith
information about the same animals from the previous
lesson. Students revisit the readings, as needed, then
by one, share with the class the drawings of their
organisms (with labeled structures) and how their
2NBIFIyAaYaQ aiNHzOGdzNBa KS

2. Havestudents write the different structuregefer to the
classdefinition of structurefrom Learning Set 2)n aT-
ChartlabeledOrganism Structure,andHow the
structure helps the organismYou may create this T
Chart on the whiteboard or chart paper.

3. Studentsdiscuss, as a class, how their organisms are
connected to the squirrel. They provide their reasoning
and evidence from the text; other students may help
them. To support students, place their cards on an
overhead projector and help the class look for the
evidence that the students found in the text to support
their claims.
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3 | Sharing Data: Students engage in argument about how they | 25 min
show that the organisms are connected

1. The class must figure out how to show a connection o
the model. For example, if a squirrel is connected to a
tree because it needs the tree to live in, thdretclass
should show this connection by drawing an arrow,
symbol, or other indication between the squirrel and th
tree.

2. If the class wants to explain that the squirrel gets eate
by a hawk, then the class must figure out how to show
this connection so iis clearly different from using
something for a home (e.g., the squirrel may use the
trees to build a den or a nest).

3. Students can argue for an interaction that makes sens
them, and they can also argue for the connection to bg
drawn a certainwvay.

4. Ask students to describe the part of the habitat system
they had noted during L3.1. Ask a volunteer to try to fi
another part of the habitat system

5. Invite some students to show on the model how
organisms in that part of the system amlated.

6. Discuss whether any students want to change the
placement of their organisms in relation to the squirrel

Discourse Movel Sf LJ aGdzRSy (i a | LILX &
ideas

Help students check their understanding of other
4 ( dzR S y (by siating ReSided, then asking fo
responses to the idea.

/4 | Group Work: Structures charades 30 min

1. Put students into pairs or triads to act out one of the
organisms, and its structures, they learned about as a
class.

Each student in the small group must have a part {
play in the charade.

Students may not make any sound effects.
Students may guess the organism and its structureg
only after they are called on.

Students can use th&Chartto help them guess.

2. Students guess the organism the small group is acting
out. They may also describe how the structures help tf
organism.
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5 (2N L)} LY wS@ASg 5v. |yR Fff [10min
with the class
1. Review the DQB and ask questions.

2. ¢23SGKSNE Fa | Oflaasz Oz
summary of what was learned from the learning set D
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Learning SeDriving Question

[{oY 2KIFIG 20KSNJ 2NHIFIyAavYa tAGS Ay (GKS &l dzi NN

L3.3 Equity Trees

Lesson Snapshot

Learning Set Driving Question
[oY 2KIF{G 20§KSNJ 2 NHI ghiranmant, antl db8s the gquirtieKnBed dhé§num SNk

Lesson Driving Question
L3.3: Are there a lot more trees in some communities than in others?

Lesson Overview

1. Introduction and Class Discussidntroduce lesson DQ. Then, have studdnts-and-talk and
share out. Students use their interactions model to talk about the importance of trees to
squirrels.

2. Research Datébtudents look at photos of various communities in the same city to see if the
number of trees in each area is different.

3. Small Goup DiscussianStudents discuss, in small groups, what areas in their community or |
need more trees.

4. Group Work (Optional)Students decide on a community and write an email (individually or a
group) to an alderperson or other representative agkihe city to plant more trees or start a
tree-planting program.

5. Wrap Up Students reflect on what they did (and why) and what they hope will happen in the
science notebooks.

Objectives

Learning Performance

Students willnalyze data from text and media sources aboutfhd F F SNSy 0Sa 6SiG 6 S
environment within urban areas and how squirrels may, or may not, meet their needs in different
communities(through the lens ofystems and system modgls

Equity Learning PerformanceCritical Knowledge
| can explain phenomena using the lens of social justice.

Figuring Out, Look For, and Evidenc :
Universal Supports
Statements
Figuring Out Embedded Language Supports
Students are figuring out thathe work they have Charts and photos to support comprehensive
done in Learning Set 3 is relevant to their input
communities. They are figuring out that some Opportunity for multiple domains for languag
communities have more trees, thus can support learning
more organisms and more biodiversity. They are Using justice as Funds of Knowledge, auther
also figuring out that phenomena in the natural demand for negotiation of meaning
Squirrels
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world can be observed critically from an equity
perspective.

Look Fors

1. Look forstudents using evidence to
support the claim that communities with
more trees would have more squirrels.
Look forstudents using the idea of a
system as it relates to city designd
neighborhoods when they discuss equity

Evidence Statement

The claims students make include that squirrels
and trees interact so that more trees would
probably mean more squirrels. The claim uses
SOARSYOS FTNBY (KS aAyd
from relationships between organisms in the
model and evidence from the texthe claim shows
the lens ofsystemsand notes city design and
neighborhoods as a system.

Discourse moves from WIDA

Teacher Preparation

Materials

Before the lesson, identify a city

representative (or other local official) to

whom the class could write an email.

Make sure you can locate an aerial view of

G§KS aidzRRSy (i a@ogla¥p¥ dzy]

PreviewTrees Grow on Money

Background Material

" You may want to read the short articles

that the photos are based otiTrees
Grow on Money: Economist Gets to the
Root of Urban Tree Covet'More
Trees, Please"The Troublesome
Connection Between City Trees and
Income Inequality;"'Income Inequality,
as Seen from Spaceé'Urban Trees
Reveal Income Inequality"

Teacher Materials
GLYGSNY OGA 2 yakancn3a. RS ¢
T-Charton whiteboard or poster paper
Interactive reading guide

Student Materials
Science notebooks or whiteboards for small
groups
Photographsand/orslideshow
Trees Grow on Monefcopies of the text for
each student or a copy to pregt for
interactive read aloud)

Lesson Segments

Estimated Time

Introduction and Class Discussion 10 min
Research Data 20 min
Small Group Discussion 10 min

Group Work (Optional)

Optional- 20 min
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Wrap Up 10 min

This 56minute lesson and/or iteptional writing Total Time:50 min + Optional Group Work (20
task could be integrated into the Literacy Block. | min)
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Estimated Time /

Part Lesson Steps Materials

1 |Introduction and Class Discussion: Introduce phenomenon ang¢ 10 min
DQa! NBE GKSNB | 20 Y2NB (NBS
20KSNEKE

1. Introduce the lessoQ Have studentturn-andtalk
Fo2dzi K2¢g GKSe@ ¢ 2AdzithBre &lof &
more trees in some communities than in otheés@nd
have a few students share out their ideas with the clas
Write student questions in the space ptided on the
slide or DQB.

2. 5ANBOG adGdzRSyida G2 G4KS «a
why trees are important to squirrels.

3. Ask if students think there would be more squirrels

where there were more trees. Ask for evidence and
encourage discussion.

4. Askastudenti LT GNBSa 6SNB yz2i
g2dzf R GKS aljdZANNBt o6S |0
2 | Research DataAnalyze data as a whole class 20 min

1. Show studentphotographsand/or aslideshowof
different areas of cities.

2. Ask students what they notice. Have theéunn-and-talk
and share out.

3. Ask students to write on their whiteboards wheththey
predict that for each city there would be more squirrelg
in the first or second photograph and an explanation o
their reasoning.

4. Students share with a partner and then share out with
the class. You can fill out thisChart (slide 7as a class.

5. Ask a student to be an evidence checker, that is, to ch
that statements include evidence from the photograph
tosupportstudy GaQ Of I AYao

6. ReadTrees Grow on Monewith students as an
interactive read aloud. Tell them that, as you read alol
you will pause to ask questions aboueththinking and
the ideas in the text. You may also have students-
andtalk about particular questions to share their
thinking with a partner before sharing out with the clas

See thenteractive reading guidéor suggested
prompts and discussion questions for discussing
ideas in the text as you read aloud with the class
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3 | Small Group Discussion: Students discuss in groups the areag 10 min
their community that need more trees (and squirrels)

1. Students split up into groups of three or four and choo
I ySAIKo2NK22R Ay GKSANI
trees, or has fewer treethan other areas, using the
aerial view orzoogle MapsYou could print screenshots
of Google Maps for different parts of your city, or you
may project the map for the whole class and have
studentsturn-and-talk about what they notice.

2. Students come back together in a large group and dis
G§KSANI aYl f f Rewnsktieldsassidns ffoR
the introduction and first activity about whether studen
think there would be more squirrels in certain areas ar
whether these were areas where students identified
many or few trees. Ask for evidence and encourage
discussion.

3. Remind students that in L3.1 and L3.2, they looked at
relationships between organisms that are parts of
4@ a i SYiswis faiathatsordcities have fewer
GNBS&a | yR TS6SNJ Adk thaAtHuaNGs
up, sideways, or down. Ask for one thumb up and one
thumb down if students want to explain their thinking.

4 | Group Work (Optional): Write email or plant tree Optional- 20 min

1. After discussing what they notice, students choose a
neighborhood or area in their city or a nearby city
(preferably one where they live) that they will help.

2. Write, as a class, an email to an alderperson or other
representative describing what stedts learned and
requesting that more trees be planted in particular are
¢tKS Oflaa OFly SELXLIFAY (K
health and welbeing, using texbased evidence from
Trees Grow on Money

3. As an alternate or additional connection, you could
pursue ways to help students get involved with plantin
trees in the community, particularly if treglanting
programs already exist in your city.
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5 | Wrap Up: DQB and students write in their science notebooks | 10 min

1. Review the DQB and ask more questions. Are there a
students can answer at this time? Fill in those answer;

2. Students write in their science notebooks.
Writing Prompt: éThe article described some benefits o
having more trees in neighborhoods. What do you thir
are the benefits of having more trees in neighborhood
What could you do to help your community plant more
0NBSaKé

3. Show students th&Qsof all the lessons in this learning
aSioe 1a]l GKSY G2 (GKAyl 2
When they agree on one, writein the middle oval and
add it tothis slidefor later reflection.
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L3.3 Trees Grow on Money (text)

Trees Grow orMoney

Researchers find that richer areas in U.S. cities have more trees.

Grree Lined Streét 6& ! £ SE t NP A YEBNEAO f AOSYaSR dzy RSNJ

Treelined city street

Wealthy areas in cities seem to have everything. They have large parks, nice restaurants,
theaters, and more trees. Wait, even trees?

A 2015 study found a connection between the number of city trees and income. Income is how
much money people make. The study found that people who live in big U.S. cities like Los
Angeles, New York, and Washington D.C., are more likely to live ifiltegeareas if they make
more money.

Trees have benefits that improve our lives. They make us feel cooler, give shade, and clean the

air. Imagine a tredined city street versus miles of concrete. THe®d streets look nicer and

more welcoming. Some stuslia S@Sy F2dzyR GKFG GNBSa AYLNRGS |
stress. Trees have a big impact on our health!

The researchers predicted that they would find more trees in parts of cities with higher
incomes. Their predictions were correct! The researcleusd that wealthier areas in large
cities had more trees. Less wealthy, or poorer, areas had fewer trees.
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It is important to know how many trees are available to people in different parts of cities. If all
cities knew about patterns in tree cover, they could create programs for tree planting. Tree
planting and other projects would help address this problem. I &tof the cities in the

study started treeplanting programs to increase the number of trees in poorer areas!

Planting and taking care of trees costs money. Researchers predict that this is one of the
reasons they found fewer trees in poorer partscdfes. Schwarz said her study is a call for cities

A
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Interactive Reading Guideleacher

Student Text

Interactive Discussion Prompts/Questions

Trees Grow on Money

Researchers find that richer areas in U.S. cities have more treeg

Treelined city street

Introduce the reading by connecting it to the photographs
students analyzed of different areas in cities. Read the tit
of the text aloud and ask students what they think this title
means.Suggested Prompta 2 K| i R2 @& 2dz L
gAfft 0SS | 02dziKé

¢KSyzZ NBIFR 0
AY ' o{d OAGA
Y2NBE & Of dzSa¢
will learn in the article.

adzodAlGf ST«
KIS Y2NB |
02dzi GKS YSI

K

S
Sa
|.

You may also ask students to describe thetpgraph under
the title. Suggested Prompti [ 221 | 4 GKS I
R2 @&2dz y2iAOSKE

As you continue reading aloud with the class, pause
periodically to ask students questions about the meaning
ideas in the text and to clarify any points yourtkimight be
confusing for students. Below are suggested prompts ant
guestions.

Wealthy areas in cities seem to have everything. They have lar
parks, nice restaurants, theaters, and more trees. Wait, even
trees?

After reading this paragraph:

Make a connection to the photograph investigation stude
just conductedSuggested Prompta 2 K i RA R @&
about the number of trees on some of the maps? Were tt
RAFTFSNBY(O FYz2dzyda 2F GNBS:

A 2015 study found a connectioetween the number of city tree|
and income. Income is how much money people make. The stu
found that people who live in big U.S. cities like Los Angeles, N
York, and Washington D. C., are more likely to live initkesel
areas if they make more money

After reading this paragraph:

Ask students if they can describe, in their own words, the
relationship or connection the researchers found in their
study between income and number of trees.

Trees have benefits that improve our lives. They make us feel
cooler, give shade, and clean thi. Imagine a tredined city
street versus miles of concrete. Treed streets look nicer and
more welcoming. Some studies even found that trees improve
LIS2 L) SQa GdAddzRSa | yR NBRdzO
our health!

After reading this paagraph:

Ask students tdurn-and-talk about whether they can think
of anyother benefits of having trees in a neighborhood, in
addition to the benefits listed in the article. Allow students
to share with the class.

The researchers predicted that theyould find more trees in parts
of cities with higher incomes. Their predictions were correct! Th
researchers found that wealthier areas in large cities had more

trees. Less wealthy, or poorer, areas had fewer trees.

After reading this paragraph:

Ask stuents if they have any predictions abonhy there
might be more trees in richer or wealthier areas and fewe
trees in poorer or less wealthy areas.
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During reading this paragraph:

a1 addzRSyida AT GKSe& KIF @S

R2Say Qi 3INRWBI 2YIlI YNBBE 080S1
gKSYy @&2dz ¢l yGSR (2 oAiew a2
YANBRGSY {OKglkNI | yR GKS 2K S§|studentstoshare an exgse of when someone might use
grow on trees, but this study suggests tlraa way, trees grow on| this phrase and discuss what it means.

Y2ySe o¢
Ask students what the researcher means when she says,
GENBSAE INRBg 2y Y2y Sex?2 KK
might this mean based on what the researchers found in
aldzReK¢E

It is important to know how many trees are available to people
different parts of cities. If all cities knew about patterns in tree
cover, they could create programs for tree planting. Tree plantil
and other projects would help address this problem. ket fall of
the cities in the study started treplanting programs to increase
the number of trees in poorer areas!

After reading this paragraph:
Suggested Promptx 2 KI 4 ' NB az2vY$S az
LINPOf SYKE

After reading this paragraph:

Suggested Prompts 2 K| i R2Sa (KS NB
AaKS alreaz WeKAY1 I 02 dzlanthg
Planting and taking care of trees costs morRRgsearchers predic] 3 2 I £ 4 QK 2 K| (equt@n®an? Kok EouldvieNJ
that this is one of the reasons they found fewer treesinpoorer| Y| 1 S (KS ydzyoSNJ 2F (NBSa
LI NIa 2F OAGAS&ad { OKgl NI &l A|areas? What would it mean if something were desatibs
about equity when developing tree plantisy2 | £ a ® £ WAYSljdzAilGlof SQK52 @&2dz GKAY"
in the communities or neighborhoods where we live? Do
think certain areas have more trees than others? Wheny
32 2dziaARS> R2 @&2dz y2iA0S
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Zhu, P., & Zhang, Y. (2008). Demand for urban forests in United Stated aeiigscape and Urban
Planning, 843-4), 293300 DOl

L3.3 Satellite Photographs

High/Low Income City Photos

I 2y Sy ododeSriRquaity seén fromspace FNBY t SNJ {ljdzZt NB aAf So
Maps, 2019.
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Oakland
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West Oakland
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Chicago

Woodlawn
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Houston
Fourth Ward
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Boston

Ball Square, Somerville

Squirrels
Codeveloped by the Multiple Literacies in Projéxsed Learning Project Btichigan State University and the University of Michigan 2Q089
This work is licensed undeiGaeative Commons AttributieNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/

191

Learning Set 4
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LS 4 My Notes Tab
Learning Sett 4

Learning Set Driving Questiohtow do scientists use evidence from the past and present to find out
about the prehistoric organisms?

Lesson Abridged Comments:

Learning Set Description: (MBBL to create)

1. L4.1:The first lessn inclides the video of the stegosaurusand then the students engage in
discussion of differences and similarities between today and the past (prior knowledge) and the
students use math to make a timeline to think about relative time. They find the stegssau
Juramaia (an early eutherian mammal), and squirrel on the timeline.

2. L4.2:The students observe and describe the prehistoric time period posters and place them in order
based on evidence a nd reasoning. They try to figure out which time period waubd s the
a0S32al dzNHza | YR 6 KAOK ¢g2dzf R adzLJJ2 NI GKS &l dzA NNB €
0KSaSK¢é

3. L4.3:The Students sort actual fossils and describe the organisms (i.e., animals or plants) based on
their structures. They identify one ttie fossils (e.g., Which one may be trilobite?), identify the time
period when the organism lived, and make a claim about the other plants and animals that lived in
and what the environment was like during that time period.

4. L4.4:The students engage inxts about how fossils give clues about organisms, such as the
stegosaurus and the Juramaia. Students make claims about which time period would have best
supported the stegosaurus, which would have supported the Juramaia and which, if any, would
support thesquirrel.

5. L4.5:Shared reading Animals from Today and Long Agabouthow fossils give clues about
animals that no longer live today (whole class shared reading). The class analyzes pictures of the
skeleton from the fossil of the Juramaia and swiirrel and place similarities and differences
between the structure of the squirrel and the Juramaia in a Venn Diagram. They argue about the
behavioral traits that match the structure (i.e., Did it eat nuts? Did it eat pine cones? Can you tell by
theteethandjaw?)D2 o+ O] (2 GKS S5NAGAYy3 vdzSadizyod ¢KS (S
down big ideas that the students learned.

Phenomenoniossils provide evidence of the past.

Learning PerformanceStudents wilanalyze data from fossils, and asgfitom evidencehat the
environments from along time agovere comprised of different plant and animal communities and that
the climate and geographic features were different from togdyough the lens of stability and change,
structure and function ath scale, proportion and quantity).

Figuring Out Statement/ DCI

In this learning set, the students learn about how scientists use fossils to recreate past environments
and communities of plants and animals. Using information about organisms living toddoa they
interact with each other and meet their needs for survival, like scientists, the students describe the
interactions among living and nonliving components of prehistoric environments.
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Practice Statement

Students are doing the work of sciesi8: they are using fossils to give them clues about environments

of long ago, analyzing data, using math, constructing explanations, engaging in texts, and arguing from
evidence.

Practice Elements from NGSS

Analyzing and Interpreting Dat@&ompare and adtrast data collected by different groups in order to
discuss similarities and differences in their findings

Using Mathematics and Computational Thinkibgscribe, measure, estimate, and/or graph quantities
(e.g., area, volume, weight, time) to addresgestific and engineering questions and problems.

Constructing Explanations and Designing SolutiGoesistruct an explanation of observed relationships

Engaging in Argument from Eviden&astinguish among facts, reasoned judgment based on research
findings, and speculation in an explanation

Obtaining, Evaluating, and Communicating InformatiObtain and combine information from books
and/or other reliable media to explain phenomena

Crosscutting Concepts
Scale, Proportion, and Quantit®bservable phenomena exist from very short to very long time periods.

Stability and Chang&ome systems appear stable, but over long periods of time will eventually change.

Structure and FunctioiBubstructures have shapes and parts that serve funstio
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LS 4 Embedded Language Supports
Squirrels Learning SetZ/Embedded Language Supports
Lesson 1
Multiple modalities
Authentic crosglisciplinary integration

Use of photos for supporting comprehensible input
Discourse moves from WIDA

Lesson 1 ALT

Multiple modalities

Authentic crosglisciplinary integration

Use of photos for supporting comprehensible input
Discourse moves from WIDA

Lesson 2

Employment of multiple domains for language learning

Explicit support for analyzing data (e.g., lagyeup description and comparison of the data)
Use of graphs and photos for supporting comprehensible input

Discourse moves from WIDA

Lesson 3

Employment of multiple domains for language learning

Explicit support for constructing claims (e.g., large grauihentic negotiation of meaning)
Use of realia, diagrams, and photos for supporting comprehensible input

Discourse moves from WIDA

Lesson 4

Employment of multiple domains for language learning
Use of realia, diagrams, and photos for supporting comprstea input
Discourse moves from WIDA

Lesson 5

Employment of multiple domains for language learning

Opportunity for language of meaning support using models

Use of realia, diagrams, and photos for supporting comprehensible input
Discourse moves from WIDA
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Learning Set Driving Question

LS4: How do scientists use evidence from the past and present to find out about prehistoric organis

L4.1 Using dimeline

Lesson Snapshot

Learning Set Driving Question
LS4: How do scientists use evidence from the past and present to find out about prehistoric organis|

Lesson Driving Question
L4.1 Math How can we use a timeline to think about the past?

Lesson Overview
1. |Introduction View the video and discuss the unit and lesson DQs; relate the DQs to the
stegosaurus and the Jurassic period. Set the challenge of creating a timeline.
2. Timeline Investigtion: Students create a timeline in years, counting by hundred millions, and
historic events to the timeline.
Group DiscussiorGuided discovery with the timeline.
4. Wrap Up Relate the timeline to the unit DQ. Students consider how long the squirdel an
squirreHike organisms have survived and when the stegosaurus lived.

w

Objectives

Learning Performance
Students wilanalyze data from the past and use math to make clabwut when events occurred relaéy

to each other(through the lenses ddtability and chang@andscale, proportion, and quantity

Building Toward PEs
3-LS41 Analyze and interpret data provide evidence of the organisms and the environme

in which they lived long ago.

Math Standard: 4th Grade Numbers and Operations in Base Ten
Place value understanding for muttigit whole numbers.
CCSS.MATH.CONTENNBT.A.2

Read and write mukiligit whole numbers using bagen numerals, number names, and expanded form
Compare two multdigit numbers lased on meanings of the digits in each place, using >, =, and < syr
to record the results of comparisons.

Math Competency Statement
| can read multi-digit whole numbers using bagen numerals and number names
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Figuring Out, Look Fors, and Eviden
Statements

Universal Supports

Figuring Out

Students are figuring out thathey can analyze
data from the past to make relative claims about
when events occurred.

Look Fors

1. Look forstudents building on one
Fy2iKSNRa ARSIF&A |0
order the photos to indicate an
understanding of relative time using
standard neasurements that
communicatescale, proportion, and
guantity.

2. Look forstudents describing periods of
stability and change

Evidence Statement

Students use the math timeline, the photos, and
prior knowledge as evidence to describe the
relative time dumg which events took place, usin
language that indicates the lensesstébility and
changeandscale, proportion and quantity

Embedded Language Supports

Multiple modalities

Authentic crosdlisciplinary integration

Use of photos for supportingpmprehensible
input

Discourse moves from WIDA

Teacher Preparation

Materials

Consider creating photos of events that have
been discussed so far in class (pyramids,
inventions, an event from a read aloud, a
famous person in history, etc.). If ybave a
picture of yourself (or another adult whom
the students know) as a baby, that would
help ground the timeline. We have included
certain dates in the recent past, but it is best
if students are familiar with some of the
events.
Print a copy of théaistory timeline You will
need to cut each sheet in half because two
periods are listed on one sheet.
Plan how to set up the timeline
investigatiort what area to use (hallway tiles
sidewalk sections, fence sections), where to
place each timeline period, etc.
Background Information

BBC Earttimeline: The 25

. A33S&0G ¢ dZNY A Y]

History

Teacher Materials

Driving Question BoantbQB)

Timeline grid number chart

History timeline Copies of the timeline

numbers to be used in Investigation

Small imags of eventdor sequencing (no

dates) andeacher keywith dates)

6 Timeline dategno images) antdmeline dates
(with images)

6 /| I YSNI
timeline

¢ Video:Prehistoric video

O« O«

Ox¢

Ox¢

G2 GFr1S I LRKAQ

Student Materials
o History timeline Copies of the numbers used
in the timelinefor use in the lesson
6 Small images of evenfer sequencing (no
dates)
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Lesson Segments Estimated Time
Introduction 10 min
Timelinelnvestigation: Introduction 15 min
Timeline Investigation: Create the Timeline 10 min
Timeline Investigation: Add Events 20 min
Wrap Up 5 min
This 66minute lesson could be integrated into thg Total Time:60 min
Math Block.
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Estimated Time /

Part Lesson Steps Materials

1 | Introduction: Engage with phenomenon and introduce DQ,| 2|10 min
Oty 6S dzaS | GAYStAYyS G2 (KA

1. Show theprehistoric videcand ask students for their
ideas about how this environment looks similar to and
RAFTFSNBYyid FTNRY GKS aldziA N
been learning about.

2. Remind students of the unidQand tell them that they
are now going to spend time thinking about the secon
LI NG 2F GKS 5vY gKé ¢S O

3. Explain that the video shows a habitat from the Jurasg
period and ask students for their ideas about how to
relate the question back to the Jurassic period and the
stegosaurus.

4. Introduce the lessoQ Solicit ideas about what
students might be doing in this lesson to answer the
driving question. Ask students about other timelines th
have seen and/or used in the class, asét them to
describe a timeline and a time they needed to use ong
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2 | Timeline Investigation: Introduction: Put known historical even{ 15 min
in relative order

1. Introduce the timeline investigation by asking students
think about events and how long ago they happened.

Suggested Prompts ¢ KA da Y2NYy Ay3s: L
brushed my teeth. Who did that, too? On the first day
3rd grade, some of you were kinfinervous. Raise your
KFYR AF @2dz NBYSYOSNI 6SA
G2 K2 Oly aK2g¢g K2g GKS@
came into the room? Which event (brushing teeth
this morning or the first day of school) was longe
ago? How do you know? Who can show with the
harRa K2g f2y3 32 3SaGd
G/ 'y &2dz aK2g 6A0GK @&2d
first day of school was? We can show these
RATFSNByOSa Ay (AYSa ¢
GhdzNJ GAYSEAYS gAft NBL
possibly brushing our teeth dné first day of schoo
and a very long period ago4 ¥ billion years ago
GKSYy LXFySG 91 NIK g1 a

2. Place themall images of evenfer sequencingr(o
dates) on the carpet in a random order, and have
students help you describe the picture on each one.

3. Lead students in deciding an order for the events
pictured. Show them the direction in which time is
represented using an event in class or braghteeth this
morning.

Suggested Promptsi 2 Kl G R2 @2dz (VY%
event? Did any of these events happen when your mog
teacher(s), or grandparents were young? Why do you
0Kl GKE

4. As the students place the events in order, do not let th
know whether they are correct or incorrect, but
acknowledge that the class is unsure of some ideas.

Discourse Move Help students deepen their reasoning
Students will suggest that one event goes
before another and include their reasoning
0 S ¢ TimkeEarth being created should go
first becauseall the other events happeon
9 NI KPEOD 1 a1 & l-dpRfSy]
GKS®& 3INBS gAGK GKSA
down if they disagree, orside-a A RS A F (1 K9
Students take turns, witkach student deciding who gog
next.
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3 | Timeline Investigation: Create the Timelin&engage in 10 min
mathematical thinking to consider relative time

1. Place these numbers on the board: 1; 50; 100; 200;
50,000; 200,000; 65,000,00050,000,000;
1,000,000,000; and 4,600,000,000. Read the numbers
students and ask them to repeat the numbers with you
Let students know that these numbers correspond to t
images they looked at earlieN¢te: In 3rd grade,
students should be introduckto the number names, bu
they do not need to be familiar with place value and
identifying numbers in millions and beyond.)

2. Take students to the area (outside or a hallway) that th
will use for the timeline. Start at section 1 (pre
determined e.g., a &lewalk square, tiles in the hallway
a link of a fence).

3. Have students place sheets to represent years on the
or sections you are using for the activipaper copy of
history timeling.

Suggested Prompti ¢ 2 4 K2 g & dzOK |
are going to have to break it down into smaller chunks
Each section of our timeline will represent 100 million
years. This means we will need 46 sections in our
timelinSY mnn YAftA2Y>S wnn Y
million, 10 hundred milliond K I G Qa &I od AStS
number gridif needed.)
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4 | Timelinelnvestigation: Add Events: Students add events to thel 20 min
timeline

1. Introduce the photos that represemvents (with dates)
that students will add to the mheline one at a time.

Suggested Prompts . SOl dzAS 6S | NB

long period, we will only include certain things that ha
happened on Earth. We will place the events we were
discussing on our timeline. Now the pictures will inclug
informatioy 2y LISNA2Ra 6KSy (K

2. Have a student place the first sheet on the timeline. H
another student read what it says. Do this with each
photo, giving each student an opportunity to read the
sheet or place it on the sidewalk, fence, tidé¢. Go
through all the photos and support students in placing
taping them on the correct spot on the timeline. As the
dates on the line get a greater distance away, student
or the whole class if you choose, may have to walk qu
a distance to gethtere!

3. After placing all the events on the timeline, invite
students to share what they notice about the location ¢
and space between the different events. Emphasize th
because each section of the timeline represents the sg
number of years (i.e., 10@illion), by analyzing the
timeline, students can measure and figure out the
amount of time that passed between different events
(scale, proportion, and quantityAsk students to find on
the timeline when they were born, when their parents
and grandparerg were born, when the school building
city was built, etc. The events when humans were aliv
will all be close together.

Suggested Prompt Aboucale, Proportion, and
Quantity: dThink about the events on the timeline. Whg
does it mean that these evenare all close together?
What does it mean when an event is all the way down
i K S MBeKréturning to the classroom, students will
probably have many questions.

4. Ask students about their observations of the timeline ¢
the ordering of events.

Suwygested Prompt AbouStability and Changed 2 K |
does 150 million years ago mean? How long is this pe
over the entire history of Earth? When were people firs
on planet Earth? How does that compare with the othg
S@SyiaKke

Return the conversation to questions related to survivg
and if one organism, like algae, could be stable across
time. Press for evidence and reasoniag? KI' G | 0
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algae? Have you ever seen algae? Were dinosaurs ar
people on Earth at the same time? Hawmd were
RAy2ald2NBE 2y 9 NIKKE

5. Return the conversation to questions related to surviy

Suggested Prompt AbouBtability and Changed | NB

there some organisms that lived in the past that do no
live any more? How do you know? Can you show how
timeline supports your claim? How do scientists know
about these events? How do they know which events
02YS 0ST2NB 20KSNJ S@Syia

Point out that dinosaurs, though now extinct, were on
Earth longer than our species of humans has been on
Earth. Ask studestwhat they notice about big changes
and big periods of stability in the timeline (e.g., the sp4g
of time dinosaurs existed compared with the span of ti
humans have been on Earth).

5 | Wrap Up: DOB 5 min

1. Add questions to th®QB Relate the timeline specifically
to the unit DQ.

{ dzZ3 3 S a G S RThinkNMEoVt ik Squindl and
stegosaurus and our timeline ofents in history. What
jdzSatAz2ya R2 @&2dz KIF @S (2
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L4.0 Earth History Timeline Sheets

4.600,000,000
4 Billion 600 Million
Years Ago

4.500,000,000
4 Billion 500 Million
Years Ago
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4,400,000,000
4 Billion 400 Million
Years Ago

4.300,000,000
4 Billion 300 Million
Years Ago

4,200,000,000
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4 Billlon 200 Million
Years Ago

4,100,000,000
4 Billion 100 Million
Years Ago

4,000,000,000
4 Billion Years Ago
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3,900,000,000
3 Billion 900 Million
Years Ago

3,800,000,000
3 Billion 800 Million
Years Ago
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3,700,000,000
3 Billion 700 Million
Years Ago

3,0600,000,000
3 Billion 600 Million
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The Last 100 Million
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Timeline EventsTeacher Key

The Beatles
Approximately 50 years ago

First cars and factories
Approximately 100 years ago

First stars and stripes flag
Approximately 200 years ago

Anning discovered the
Ichthyosaurudossil
Approximately 200 years ago

Mary

oHunting Woolly Mammoté  Gl&ud Ordinarys licensed undeEC B¥SA4.0

An ice age
Approximately 50,000 years ago
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L4.0 Smallimeline Events for Sequencing
Timeline Events
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First stars and stripes flag
First cars and factories

Mary

Anning discovered thiehthyosaurudossil
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oHunting Woolly Mammoté  6l&ud Ordinarys licensed undetC

BY-SA 4.0

An ice age
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L4.0 Timeline Dates and Images
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200 years ago
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50,000 years ago

An Ice age
200,000 years ago
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L4.0Timeline Grid Number Chart
Timeline Grid Number Chart

In this part of the lesson, students count down the sidewalk or in the hallway by 100 million years (first

100 million, then 200 million, etc. Discuss where to put the numbered sheets with images for

4,600,000,000; 1,000,000,000; 150,000,000; 65,000,000; 200,000; 50,000; 200; 100; 50; and 1.
Suggested Prompti ¢ 2 a4 K2 g &dzOK | fF NBS ydzyoSNIntogS | NB 3
smaller chunks. Each section of our timeline will represent 100 million years. This means we will
YSSR nc aSO0GA2ya Ay 2dzNJ GAYStEAYSY wmnn YAftfA2YyZ
milliont § K 6§ Qa tHEoAff A2YH

As you walk through thdrmeline, ask students to help place each sheet from the paper copy of the
timeline on the hallway square or sidewalk section and state how many years (100 million) have passed
(in the hundreds of millions). If working in a long hallway, you could tapethesibers to the wall.

Once all the numbers are placed and students have walked thqlength of the hallway, discuss vyhere to
put the photos from the earlier part of the lessanh y g KA OK alj dzl N5 égeedaf R ¢S LI |
F£3FS>S al NUAYL[ dzd KISNIFY ByWB WNIP RFISSOKE S OdKéE

Note: This chart is just to help with counting in the hundred millions. You may want to tape down the numbers
before the lesson to save time.
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ten
one two three four five SixX seven eight nine hundred
hundred hundred hundred hundred hundred hundred hundred hundred hundred | million
million million million million million million million million million ONE
100,000,0 | 200,000,0 | 300,000,0 | 400,000,0 | 500,000,0 | 600,000,0 | 700,000,0 | 800,000,0 | 900,000,0 | BILLION
00 00 00 00 00 00 00 00 00 1,000,000,
000
twenty
eleven twelve thirteen fourteen fifteen sixteen seventeen | eighteen | nineteen | hundred
hundred hundred hundred hundred hundred hundred hundred hundred hundred | million
million million million million million million million million million TWO
1,100,000,| 1,200,000,| 1,300,000,| 1,400,000,| 1,500,000, 1,600,000, 1,700,000, | 1,800,000, 1,900,000,| BILLION
000 000 000 000 000 000 000 000 000 2,000,000,
000
twenty- | twenty- | twenty- | twenty- | twenty- ltwenty- | twenty- | wenty- | Y
' twenty-six . . hundred
one two three four five hundred seven eight nine million
hundred hundred hundred hundred hundred million hundred hundred hundred THREE
million million million million million 2 600.000 million million million BILLION
2,100,000,]| 2,200,000, 2,300,000, 2,400,000,| 2,500,000, 060 ' 'l 2,700,000, | 2,800,000,| 2,900,000, 3.000.000
000 000 000 000 000 000 000 000 060 e
. . . . forty
thirty-one | thirty-two | iy thirty-four | thirty-five | thirty-six | T/~ thirty- thity- 1 undred
hundred | hundred | 1€€ hundred | hundred | hundred | S€Ve" eight nine million
- . hundred - - - hundred hundred hundred
million million million million million million million million million FOUR
3,100,000,]| 3,200,000, 3,400,000,| 3,500,000,| 3,600,000, BILLION
000 000 3,300,000, 000 000 000 3,700,000, | 3,800,000,| 3,900,000, 4.000.000
000 000 000 000 AN
000
forty-one | forty-two | forty- forty-four | forty-five | forty-six
hundred hundred three hundred hundred hundred
million million hundred million million million
4,100,000,| 4,200,000, million 4,400,000,| 4,500,000, FOUR
000 000 4,300,000, 000 000 BILLION
000 SIX
HUNDRELD
MILLION
4,600,000,
000
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4.1.1 ALTERNATE Using a Timeline

Learning SeDriving Question

LS4: How do scientists use evidence from the past and present to find out about prehistoric organis|

L4.1IALTERNATE LES&3Mg a Timeline

Lesson Snapshot

Learning Set Driving Question
LS4: How do scientists use evidence fromphst and present to find out about prehistoric organisms?

Lesson Driving Question
Math: How can we use a timeline to think about the past?

Lesson Overview
1. Introduction View the video and discuss the unit and lesBaps relate the question to the
stegosaurus and the Jurassic period. Set the challenge of creating a timeline.
2. Timeline InvestigationStudents order events and cresa timeline to analyze the sequence an
relative time between events.
Group DiscussiorGuided discovery with the timeline.
4. Wrap Up Relate the timeline to the un®Q Students consider how long the squirrel and
squirretike organisms have survived and when the stegosaurus lived.

w

Objectives

Learning Performance
Students wilanalyze data from the past to make claiat®out the times events occurraglative to each
other (through the lenses ddtability and changendscale, proportion, and quantity

Building Toward PEs
3-LS41 Analyze and interpret data provide evidence of the organisms and the environme
in which they lived

Figuring Out, Look Fors, and Eviden Universal Supports

Statements
Figuring Out Embedded Language Supports
Students are figuring out thathey can analyze Multiple modalities
data from the past to make relative claims about Authenticcrossdisciplinary integration
when events occurred. Use of photos for supporting comprehensiblg

input

Look Fors Discourse moves from WIDA

1. Look forstudents thinking about and
odzAf RAy3a 2y SI OK 2
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to sequentially order the photos to
indicate an understanding of relative time
using standard measurements that
communicatescale, proportion, and
guantity.

2. Look forstudents describing periods of
stability and change

Evidence Statement
The analysis students make with their claims use
the timeline, the photos, and prior knowlgée as
evidence to describe the relative time during whi
events took place, using language that indicates
the lenses ostability and changandscale,
proportion, and quantity.

Teacher Preparation Materials

Consider creating photos of events that havg Teacher Materials

been discussed so far in class (pyramids, Driving Question Boar(DQB)

inventions, an eventrom a read aloud, a Small images of eventer sequencing (no
famous person in history, etc.). If you have & dates) andeacher keyincluding dates)
picture of yourself as a baby or of another /' YSNY G2 GFr{1S I LRAO
older person (whom the students know) as a timeline

baby, that would help ground the timeline. Number grid(teacher resource)

We have included certain dates in the recent Video:Prehistoric video

past, but itis best if students are familiar

(e}

(e}

[e]]

o« O«

with some of the events. Student Materials
Background Information 6 Timeline imagegfor placing)
* Earth timeline 6 Sticky notes or sentence strips for inserting
dates

Small images of evenfer sequencing

O

Lesson Segments Estimated Time
Introduction 5 min
Timeline Investigation: Introduction 20 min
Timeline Investigation: Create the Timeline 10 min
Timeline Investigation: Add Events 20 min
Wrap Up 5 min

Total Time:60 min
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Estimated Time /

Part Lesson Steps Materials

1 | Introduction: Engage with phenomenon and introduce D, 2|5 min
Oy ¢S dzasS I GAYStAYyS G2 GKA

1. Show thePrehistoric vide@nd ask students for their
ideas about how this environment looks similar to and
RAFTFSNBYyid FTNRY GKS aldziA N
been learning about.

2. Remind the studerst of the unitDQand tell students that
they are now going to spend time thinking about the
ASO02yR LI NI 2F (GKS 5vyY g
stegosauruses.

3. Explain that the video shows a habitat from the Jurasg
period and ask students for their ideas about how to
relate the question back to the Jurassic period and the
stegosaurus.

4. Introduce the lesso®Q Solicit ideas about what
students mighbe doing in this lesson to answer the
question. Ask the students about other timelines they
have seen and/or used in the class. Ask a student to
describe a timeline and when they have needed to usg
one.
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2 | Timeline Investigation: Introduction: Puknown historical events| 20 min
in relative order

1. Introduce the timeline investigation by asking students
think about events and how long ago they happened.

Suggested Prompts:
This morning, | got out of bed and bhesl my
0SSGKd 642 K2 RAR GKI (3
grade, some of you were kind of nervous. (Raise
your hand if you remember being nervous.)
G2 K2 Oly aK2g K2g GKSe@
came into the room? Which event (brushing teeth
this mornng or the first day of school) was longer
ago? How do you know? Who can show with the
KFIyRa Kz2g f2y3 |32 3Si
a/ 'y &2dz aK2g 6A0GK @&2d
first day of school was? We can show these
differences intimeswith&@ A Y St Ay S d¢
GhdzNJ GAYSEAYS gAft NBL
brushing our teeth and the first day of school, an
very long period of time ago when planet Earth w
F2NYSRHE

2. Deliberately place the event cards (fourae) without
numbers on the carpet in a random order, and have
students help you describe theqgpiire on each one.

3. Lead students in deciding an order for the events picty
on the cards. Show them the direction in which time i
represented using an event in class or brushing teeth
this morning.

Suggested Prompti 2 K| i R2 @ 2 dzs dveh®
Do you think any of these events happened when you
mom, your teacher(s), your grandparents, etc., were
@2dzyIK 2 K@ R2 @&2dz alé& @K
4. As the students place the events in order, do not let th
know whether they are correct or incorrect, but
acknowedge that the class is unsure of some areas.

Discourse Move Help students deepen their reasoning
Students will suggest that one event goes
before another and include their reasoning
0Sdads 4L GKAY] 9 NI
first because every event happena 9 | NJi K
Ask students to give a quidtumbsup if they
FANBS ¢AGK GthuBiadedvniflS S

they disagree, osideto-sideA ¥ (G KS& Ol yQ
first student decides which student is next to explain w
they disagree or agree or are unsure.
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3 | Timeline Investigation: Create the Timeline: Use mathematical 10 min
thinking to consider relative time

1. Take students to the area (outside or a hallway) that th
will use for the timeline. Start at section 1 (pre
determinedt e.g., a sidewalk square, tiles in the hallwa
a link of a fence). Make sure you have 46 sections. Ma
the 1st and 46th squares to show the distance betwee
the two.

2. Introduce pictures that represerventsthat students
discussed and made predictions about how to order
sequentially in class. These are the events they will ag
the timeline.

Suggested Propt: a 9 I OK 2F (KSa$sS n
the same amount of time. The first block represents th
set of time closest to today, and block 46 represents a
GSNE f2y3 GAYS | 32 p¢
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/4 | Timeline Investigation: Add Events: Students add events to th¢ 20 min
timeline

1. Tell students that they will begin placing the events on
the timeline one at a time.

Suggested Prompts . SOl dzAS 6S | NB
long period of time, we will only includertain things
that have happened on Earnththe events we discussed
GKS OflFaaNe2yYo®e

2. Using theteacher key have a student place the first
sheet on the sidwalk timeline. Have another student
read what it says. Do this with each photo, giving each
student an opportunity to read the sheet or place it on
the sidewalk, fence, tile, etc. Go through all the photos
support students in placing or taping them the correct
spot on the timeline. As the events get a greater dista
away, the students, or the whole class if you choose,
have to walk quite a distance to get there!

3. After placing all the events on the timeline, invite
students to share what theyatice about the location of
and space between the different eventsmphasize that
because each section of the timeline represents the sg
amount of time (i.e., number of years), by analyzing th
timeline, students can figure out the relative amount of
time that passed between different eventscéle,
proportion, and quantity.

Suggested Prompt aboudcale, proportion, and
quantity:a ¢ KAy {1 Fo2dzi GKS S@S
does it mean that these events are all close together (
many events ar@ square 1)? What does it mean wher
'y S@Syida Aa It Afierkedurning té@
the classroom, students will probably have many
questions.

4. Ask the students about their observations of the timeli

and the ordering of events.

Suggested Prompts
G2 KSy gla f3FS FANRIDG
ever seen algae? Were dinosaurs and people on
9 NI K I d {K8lthestodéhtEd K Y §
are gquestions about stability, meaning staying thé
al YSz | y Retdrkiheyd@dation to
guestionsrelated to survival, and if one organism,
like algae, could be stable across time. Press for
evidence and reasoning.

5 G! N3 GKSNB az2yY$S 2NHI yA
that do not live any more? How do you know? Cz
you show how the timeline supports youaiol?
How do you think scientists know about these
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events? How do you think they might know which

events come before other events?
Point out that dinosaurs, although now extinct, were o
Earth longer than humans have been on Earth so far.
students whathey notice about big changes and big
periods of stability in the timeline (e.g., the relative spg
of time dinosaurs existed compared with the relative
span of time humans have been on Earth).

Wrap Up: DQB 5 min

5 1. Add questions to th&® QB Relate the timeline specifically
to the unit DQ.

Suggestd Prompt:a ¢ KAy 1 | o02dzi (GKS
stegosaurus and our timeline of events in history. Wha
jdzSatAz2ya R2 @&2dz K @S (2

L4.1 Alt. Timeline Images

Timeline Images

The Beatles

Squirrels
Codeveloped by the Multiple Literacies in Projdmsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://drive.google.com/open?id=1rJtuwqhWysQQWl9NSUsvU-FExN3TBP5nu8jAXPVp0C0
https://drive.google.com/open?id=1rJtuwqhWysQQWl9NSUsvU-FExN3TBP5nu8jAXPVp0C0

257

al NI AY [ dzUKLS NU Y
I 5 NBIF YE &LIS
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First stars and stripes flag
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Mary Anning discovered the
lchthyosaurugossil
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N
éHunting

Mammoté Gl&ud Ordinarys licensed unde€C BYSA 4.0
An ice age

An ice age

Woolly
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¢éComparison of Neanderthal and Modern Human Skblyshairymuseummatt is licensed unde B¥SA 2.0

First humans
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6The Death Poge Bi@Tsuijis licensed undeEC BXCGND 2.0

Dinosaur
extinction
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StegosaurudNobu TamurdCC B¥SA 3.0

Stegosaurus
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Bluegreen algae made oxygen
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s

Earth was formed
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Learning Set Drivig Question

LS4: How do scientists use evidence from the past and present to find out about prehistoric organis

L4.2 Time Periods

Lesson Snapshot

Learning Set Driving Question
LS4: How do scientists use evidence from the past and present todirabout prehistoric organisms?

Lesson Driving Question
L4.2: What were past environments like?

Lesson Overview

1. Introduction Introduce the lesso@Q Students reflect on the timeline of events from the
previous lesson.

2. Making ObservationsStudents make observations of living things, the environment, and clir|
on prehistoric time period posters. Students work together inrgdagroup to try to order the
posters.

3. Comparing Time Periods and Making Initial Clatgdents discuss observations, alternating
whole-group andurn-andtalk discussions, and they generate initial claims regarding the ord
the prehistoric time pends and the animals that lived in each.

4. Engaging in TextConsider ClaimsStudents read short texts about different time periods and
match the information to the posters. Students make initial claims with evidence about the t
period that would have bst supported the survival of the stegosaurus and the Juramaia.

5. Wrap Up Students write in their science notebooks about whether they think the squirrel wg
survive in any of these time periods.

Objectives

Learning Performance

Students wilanalyze large photos of past environments to develop a claim abowtpastorganisms
survived in environments that fit their needs and some did (tlatough the lenses ddtability and change
andscale, proportion, and quantity

Building Toward PEs
3-LS41 Analyze and interpret data from fossils to provide evidence ofbtiganisms and the environmen
in which they lived long ago.

3-ESS2 Obtain and combine information to descrilbémates

Figuring Out, Look Fors, and Eviden

niversal r
Statements Universal Supports

Figuring Out Embedded Language Supports
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Students are figuring outhat climates and Employment of multiple domains for languag
environments in the past have been changing ov learning

time and that scientists use fossils as evidence t¢ Explicit support for analyzing data (e.g., large
figure out their questions about animals that liveg group description and comparison of the dats
in the past. Use of graphs and photos for supporting

comprehensible input

Look Fors Discourse moves from WIDA

1. Look forstudent claims that use evidence

2. Look fora i dzR SeaAsiandxudsti®ns
that indicate thinking about change over
time and events that took place relative t
(simultaneously, before, or after) other
events.

Evidence Statement

The claims students develop use evidence from {
timeline activity and the prior ttee Learning Sets
to explain that the Juramaia is not the same as
other organisms today and that scientists have
clues (fossils) to find out about the past. The
language of the claims indicates the lenses of
stability and changandscale, proportion, and
guantity.

Teacher Preparation Materials

To prepare for the discussion, read the Teacher Materials

information on the different kinds of fossils Driving Question Boar(DQB)

and eras during the prehistoric period. Timeline from last lesson

If using hard copies, print time period Prehistorictime period posters

paragraphs enough foreach student or for Paragraphs about the prehistoric periods (to

Ox¢

O« O¢

O

two to share, or one for the overhead match with posters)
projector
Background Information Student Materials

’ Squirrels and survival eacher 6 Science notebooks

resource on the Juramaia

LessorSegments Estimated Time

Introduction 10 min

Making Observations 10 min

Comparing Time Periods and Making Initial Clain 20 min

Engaging in Text 30 min

Wrap Up 10 min
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Thirty minutes of this 8@ninute lesson could be | Total Time:80 min
integrated into theliteracy Block.
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Estimated Time /

Part Lesson Steps Materials

1 |Introduction: Engage with phenomenon and introduce DQ, 10 min
G2 KFEG 6SNB LI ald SYy@aNRYyYSy3

1. Review the timeline activity from L4.1. Inuan-and-talk,
ask students to review their observations from the
activity and think about where the stegosaurus was or
the timeline and what they know about the stegosauru
and the time when stegosauruses lived

Suggested Promptt | 23 R2 &2dz GKAY
about the stegosaurus? Did scientists living then write
R2goy UGUKSANI 20aSNBI A2y A
2. Preview what students will be doing and learning for th
rest of the learning set. Students wélarn more about

the environment in which the stegosaurus and other
prehistoric organisms lived.

Suggested Prompti 2 KSy 6S 6SNB ai
we learned that the squirrel behaviors had a lot to do
with their structures and the organisms around thdm
iKSaS ySEG ¥S¢o tfSaazya:x
2 SONB FJ2Ay3a (2 FAIdz2NB 2 dz
2NBFyAaYa o0& dzaAy3a gKI G
structures, from fossils and from what we know about
organisms around them. Sometimes stigts have only
the structure of a prehistoric plant or animal. How do
0KS®& FAIdNBE 2dzi 6KI G GKS

3. Introduce the lessoQ Tell students taurn-and-talk to
reflect and respond to the question. Have a few studel
share out their ideas. Ask students what other questio
they have. Write these questions in the DQ space
provided.

2 | Making Observations: Students observe posters depicting 10 min
different prehistoric time periods and make class claims about
what they notice

1. Display the posters that represent different time periog
to students one by one. For each poster, ask students
do a briefturn-and-talk to share what they notice on the
poster. After eachurn-and-talk, allow students to share
out their noticings withi KS  Of I 3a® wSO;
observations on sticky notes or sentence strips and pl
the notes under or beside the poster.

2. Ask students to share what they notice about similariti
and differences between posters.
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3 | Comparing Timéeriods: Make claims based on evidence and | 20 min
reasoning

1. Ask students to use what they learned from creating th
timeline in L4.1 and information about how the
environment and living things changed over time to pu
the posters in order fronongest agao mog recent

2. You can have one student start this discussion by stat
which time period they think was thengest agcand
explaining their thinking. You may link back to certain
events on the timeline and help students identify durin
which time these ewvats would have happened (e.qg.,
finding when the stegosaurus appears on the timeline

3. Focusing on one poster at a time, have students first
turn-and-talk with a partner about the organisms they
notice in the poster, then share out with the class. Req
d0dzRSyiaQ ARSIFA 2y AlfokaSa o
class, discuss what the environment was like in each
poster. After discussing the individual posters, invite th
students to discuss similarities and differences betwes
the different time periods antb describe the ways in
which the environment and organisms changed over
time.

4. Continue the discussion as a whole group, usimg-
andtalk when needed, to decide on an order for the
posters. If undecided or more than one idea is shared
repeatboth ideas and ask students if they can explain
and justify how there can be more than one idea. Do N
worry at this time if the climate posters are in order
because the students will later use paragraphs to
determine the correct order.

5. As aclass, briefly reflect on tipeehistoric video Ask
students to recall two of the organisms featured in thig
video: the stegosaurus and a small squiiled mammal
(the Juramaia, a smalitherian mammal similar to a
squirrel). Brainstorm initiatlaimsbased on evidence
from the posters and the timeline when theegfosaurus
and Juramaia most likely lived. Write these on the
whiteboard or chart paper as students share so that th
class can return to these claims in L4.4.

Suggested PromptStegosaurusi 2 KSNBE R2 ¢
stegosaurus would go? Why do you thihkt? What
about the environment in this time period would help t
a0S32al dzNimamaiad@dalisquiréke
mammal):d 2 KSNBE R2 @&2dz GKAY]
Why do you think that? What about the environment in
this time period would allow th&/dzNJ Y I A | 2
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Discourse Move Make ideas public

5 As students make suggestions, have other

WU students come up to the posters and point to the

| object under inquiry. If a student points out a
feature in the poster, check with him or hér,5 yu
YSIyYy GKA& | YAYlIfK | NB @& 2Makdl
sure all ideas are publicly displayed using the poster.

/4 |Engaging in Text: Consider claims 30 min

1. Tell students that they will read togethearagraphs
about the different periodeind work together to
determine whether their order for the posters was
correct. Students may access this text digitaltyyau
may project and/or print the texts to place beside the
posters.As the class matches the paragraphs about th
periods with the posters, help students make
connections to the timeline from the previous lesson
(scale, proportion, and quantity

2. Read the time period paragraphs aloud with the class
challenge students to figure out which poster the
paragraph matches. Support students to identify
information in the text that they think matches
illustrations on the posters. As students make claims
press them to provide evidence from the text and post
to support their claims. You may choose to highlight
pieces of information students identify in the text that
they think are illustrated in a particular poster.

3. After reading and matching the pagephs about the
RAFTFSNByYy(d LISNA2Ra (2 GKS
claims about where the stegosaurus and the Juramaig
would fit. Ask students if they still agree with theirtial
claimsafter reading the paragraphs. What additional
evidence did the paragraphs provide to support their
claims or make them reconsider their original claims?

5 | Wrap Up: Review théQB and free write 10 min
1. Add any new questions or answers to th&B

2. Students write in their science notebooks, stating
whether they think the squirrels of today would have
survived in any of these periods. Students should sup
their thinking by telling why. Have aW students share
their responses.

Suggested PromptiDo you think a moderday squirrel
could have survived in any of these periods? Why or V|
y2iKe
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L4.2 Time Period Paragraphs
Time Period Paragraphs

Ordovician and Silurian Periods

TheOrdovician periodwas 495 to 443 million years ago. During this

time, most life was in the oceans. You could find jellyfish, sea scorpions,
and trilobites. In the beginning of this period, Earth had a mild climate.
This means that the weather was waand wet. The oceans were

warm and shallow. There was less oxygen in the air and water than
there is today. Bacteria were the only living things in the soil. At the end
of the Ordovician period, large glaciers formed and caused an ice age,
killing many of he organisms that were living in the oceans.

During theSilurian period from 443 to 417 million years ago, the ice

age ended, the climate warmed up, and oceans covered much of the
earth. Corals, sponges, and bony fish, similar to the fish we have today,
appeared in the water. Plants began to grow on land near the shores of
rivers and lakes.
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Devonian Period

TheDevonian periodwvas 420 to 360 million years ago. The Devonian

period had a very warm climate. There was a lot of oxygen in the air

that plants and animals could use to breathe. Many new animals and

LI Fyda | LIISFNBR RdAdzZNAY3I (GKAA LISNRAZ2R
CAaKé¢ 0SOldzaS Ylye {AYyRa 2F FA&AK |
developed jaws and teeth! The first land animals rhaye also started

as fish. One of the first land animals looked like a combination of a fish

and a crocodile. Insects without wings and scorpions also appeared

during this time. Plants looked very different than they do today. Plants

in the Devonian perio did not have roots or seeds and did not grow

very tall.

Squirrels
Codeveloped by the Multiple Literacies in Projdxsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/

274

Triassic and Jurassic Periods

TheTriassic periodvas between 251 and 199 million years ago. The
climate was still warm, there was not much rain, and the land had
deserts and lakes. There was e at the North and South Poles.
Instead, large forests with pine trees and ferns grew at the poles.
Dinosaurs appeared during this period. Some dinosaurs lived on land,
and others lived in the oceans. Some of the dinosaurs were bipedal
(walked on twoégs), and some hunted in packs. Insects like dragonflies
and grasshoppers also appeared.

TheJurassic periodame right after the Triassic period. It was between
199 and 145 million years ago. The climate changed from warm and dry
to very hot and humidwhich was great for growing plants. Large

forests covered a lot of the land. More kinds of dinosaurs and the first
birds appeared during this period. Very large plaating dinosaurs,

like the stegosaurus, and smaller, faster meating dinosaurs roamed

the Earth. Small mammals that looked like mice also appeared. Near
the end of the Jurassic period, the climate became cooler.
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Cretaceous Period

TheCretaceous periodvas from 145 to 66 million years ago. The

climate was colder and wetter than it had been. Dinosaurs still ruled

the land, but other animals, like frogs, snakes, and crocodiles, thrived as
well. Flowering plants appeared during this time. Forests beganoio |
more like forests we see today. The forests now included some kinds of
oak trees and grasses. Small mammals lived in the forests. More insects
began to fly, and the first butterflies appeared. New birds appeared,
including the ancestor of the pelicaNear the North and South Poles,

ice began to form. At the end of this period, all dinosaurs, except birds,
became extinct.
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Learring Set Driving Question

LS4: How do scientists use evidence from the past and present to find out about prehistoric organis

L4.3 Fossils

Lesson Snapshot

Learning Set Driving Question
LS4: How do scientists use evidence from the pastpaesient to find out about prehistoric organisms?

Lesson Driving Question
L4.3: What are fossils and how do they help us understand prehistoric organisms and environments

Lesson Overview
1. Introduction Discuss lesson DQ. Revisit posters and information about time periods from L4
2. Investigation Fossil Sortingintroduce fotographs of fossils from different time periods.
Students receive fossils and sort them, using the identification sheet in the kit to place them
time period. Students choose one of the fossils from the kit to investigate more closely.
3. Fossil StudyVideo and Respons&tudents watch video clips to learn about how scientists us
and study fossils.
4. Wrap Up- Science NotebooksStudents use evidence to determine in which epoch the fossil
belongs. Students add questions and answers to the DQB.

Objectives

Learning Performance

Students wilanalyze fossils as evidence to support cla@tgut the organisms, endinments, and
climates that existed long ago ahdw they changed over time (through the lensestaibility and change
andscale, proportion, and quantity

Building Toward PEs
3-LS41 Analyze and interpret data from fossils to provide evidence ofttganisms and the environmen
in which they lived long ago.

3-ESS2 Obtain and combine information to describe climates

Figuring Out, Look Fors, and Eviden .
Universal Supports
Statements
Figuring Out Embedded Language Supports
Students are figuring out thafossils provide a lot Employment of multiple domains féanguage
of evidence and can indicate climates and learning
env@ronments and changes in those climates and Explicit support for constructing claims (e.g.,
environments from long ago; and that events large group authentic negotiation of meaning
happened at a time scale that includes millions o
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years.

Look Fors

1. Look forstudent claims that use evidence
FyR aGdRSyGaQ ARSEH
indicate that some things change over
time because of factors that create chan
instead of events that create stability.

2. Look forstudents showing facility with the
use of bssils as evidence of the past.

Evidence Statement
The claims students make will indicate the lenses
of stability and changandscale, proportion, and
guantity. Claims will indicate that the students
understand and use the ideas that 1) fossils serv
asevidence an@) that scientists use fossils to
figure out environments and climates from long
ago and how the organisms changed as a result
these climate and environment changes.

Use of realia, diagrams, and photos for
supporting comprehensible input
Discourse moves from WIDA

Teacher Preparation

Materials

Toprepare for the discussion, read the
information on the different kinds of fossils
and eras during the prehistoric period.
Background Information
Squirrels and survivaluramaia Quick
read about arearly Eutherian mammal
called Juramaia

Teacher Materials

Driving Question Board (DQB)

Prehistoric time period posters and

paragraphs

Fossils from a kit for students to sort

Slides with photos of fossifeom different

time periods photographs that can be

printed for use in class)

6 Videos:Meet the paleontologistsDid
Dinosaurs Travel in Herds or Packs?

6 Fossil sorting guidfrom a kit: teacher
resource (hard copy for students in thetkit
each group will need one copy of the fossil
identification key)

o  Supplemental video and textiow Does a
Dinosaur Become a Fd84video) and-ossils:
Preserved Remains and Trace Fos$teid)

o« O«

O« O«

Student Materials
6 Fossil sortingtudent sheet

Lesson Segments

Estimated Time

Introduction

10 min

Investigation Fossil Sorting

15 min
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Fossil StudyVideo and Response 15 min

Wrap Up- Science Notebooks 10 min

Portions (1§30 minutes) of this 5@minute lesson | Total Time:50 min
could be integrated into the Math Block (fossil
sorting and video done in math or other centers).
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Estimated Time /

Part Lesson Steps Materials

1 |Introduction: Engage with phenomenon and introduce DQ, 10 min
G2 KIFG FNB F2aaAtad IyR K2g RZ
2NHIFIyAaYa YR SYy@ANRBYYSyGakKsé

1. Introduce the lessoQand revisit the time period
posters and information that students sequenced and
discussed in L4.2. Ask students to share what they
noticed about how the environments and organisms
(plants and animals) changedtase passedAsk
students if they can identify an event that might have
made change happen. Accept all reasonable answers
students what questions they have regarding fossils,
changes in climate, or the DQ. Write these down in thg
space provided.

2. Tel students that during this lesson, they will be
examining and identifying actual fossil remains and
investigating the time period in which the fossilized
organisms lived. Before beginning the sorting activity,
engage students in making observations ofrapées of
photographs of fossilized remaifslides) from the
different periods, and describe how fossils from differe
time periods show evidence of how orgams change
over long periodsstability and change

Suggested Prompti 2 K| G R2 @2dz y2i
fossils? How do they match our posters and notes abdg
organisms from different time periods? What do you
notice about how the fossils from differetithe periods
OKIy3S 2@0SNJ GAYSKE
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Investigation: Sort fossils 15 min

1. Have students form groups of three or four. Then give
each group some of the fossils from the kit to identify
using the identification key in the kit. Once students hg
sorted andidentified their fossils, groups should use th
fossil identification key in the kit to identify the time
period the fossils are from.

2. After groups have had some time to identify and sort
some of their fossils into time periods, allow a few gro
to share about the fossils they have identified, the
FSIGdzNBa 2F GKS F2aait
the fossil identification key, ahthe time period the fossi
is from.

3. Intheir groups or individually, students choose one of
fossils they have identified to analyze more closely an
record their observations, claims, and evidence, using
student sheeistructure and functiop Some groups may
have time to analyze more than one fossil. Emphasize
students that their evidence to support their claim (in t
student sheet) could comedm the photographs of
fossils from the different time periods, the time period
posters, or the paragraphs about the time periods.

Fossil Study Video and Response: Students watch video clips| 15 min
and discuss how fossils give clues about animals that are no
longer living

1. Show and discuss two short videos about how
paleontologists give clues about the structures of plan
and animals thano longer live todaysfructure and
function). Help students make connections to their owr
fossil sorting activity.

Meet the paleontologists
Did Dinosaurs Travel in Herds or Packs?

2. After viewing the videos about fossils, ask students to
turn-and-talk with a partner about how fossils provide
evidence of change over long periodsapility and
change scale, proportion, and quantity

Suggested Prompti 2 KI 4G | NB &az2vy$sS §
organisms (plants and animals) that have changed, ng
longer exist todayor did not exist long ago? How do
fossils give us evidence that plants and animals chang
2PSN) f2y3 LISNRA2RAKE
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4 | Wrap Up- Science Notebooks: Students use evidence to 10min
determine in which epoch a fossil belongs

1. Students continue analyzing adéscribing the fossil the
chose in their science notebooks, and they make a clg
(using evidence from the posters, paragraphs, and fog
images) about the organisms and environment during
time period the fossil is from.

2. Students share their writing with one other student.
Some students share with the whole class.

3. Go to theDQBto see if studentsan offer answers to
previous student questions.

4. Look over thelaimsfrom L4.2. Ask students if they
would like to add to or rese these claims based on the|
evidence.

Discourse Move Emphasize a particular idea

Emphasize ideas related to change in climate and
distribution of land and water, and solicit evidence
from the fossils that organisms respond to change
over time

L4.3 Claims (student sheet)

Fossils: Making Claims with Evidence

FOSSIL #1

Which fossil did you choose?

Tape, glue, or draw a picture of your fossil here:
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What time period is the fossil from?

Directions:Make a claim about the different kinds ofganismgplants and
animals) that lived during this time and what teavironmentwas like. Use
evidencefrom the time period poster, paragraph, or fossil photos tpgort your
answer.

Claim:

Evidence:

FOSSIL #2 (Optional)

Which fossil did you choose?

Tape, glue, or draw a picture of your fossil here:
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What time period is the fossil from?

Directions:Make a claim about the different kinds ofganismgplants and

animals) that lived during this time and what teavironmentwas like. Use
evidencefrom the time period poster, paragraph, or fossil photos to support your
answer.

Claim:

Evidence:
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L4.3 Fossils from different time periods

Fossils from Dferent Time Periods
Fossils from the Ordovician and Silurian Periods

: [ )
f g Y N P
B "

fossil‘.al ';.{Aa}hés St. JohalC BY 2.0 Ectenocrinus siplex fossifJames St. Joha/C BY 2.0

Halysites louisvillensis foshJamesSt. JohnZC BY 2.0

Eurypterus remipg#. ZellCC B¥SA 3.0
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Fossils from the Devonian Period

vy,
X -
-

Diglacanihus striatus fosAl

Crinoidal vuggy chefdames St. Joh@/C BY 2.0 -
w e Il
sopwsia tafilaltana fosgilam

Wholly, holey, hol fosil colebbalt 123/CC BB'NC 2.0
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Fossils from the Triassic and Jurassic Periods

Dactylioceras commune fossil ammonidames St. Johf/C BY 2.0

Solnhofen @matophlebia longialatDr. Alexander May¢€C BXSA 3.0

y & > " = - U .
Camarasaurus lentus sauropdames St. Joha/C BY 2.0 Kyphosichthys grandiU GuangHui & WU FeiXiafgl BXSA 3.0

Fossils from the Cretaceous Period
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bl s~ -
Cucullaea vulgaris fossil bivalve (Upper Cretacédarsies St. Joh@/C BY 2.0

Early Cretaceous Plant Fod@eorgialh/CC BX¥SA 3.0

ShenzouraptdtaikayiulCC B¥SA 3.0
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L4.3 Fossils_ Preserved Remains and Trace Fossils (text)

Fossils

The wordfossilcomes from the Latin wortbssili€ 6 KA OK YSIF ya daRdz3 dzLJoé
covered and need to be dug up, so they can be seen.

Fossils can be the preserved remains of organisms or the traces left behind by organisms that
lived longago.

Preserved Remains
An example of preserved remains is the plant fossil in the following photograph.
The plant was buried under layerssddiment(SEBuh-munt), or fine dirt or sand
at the bottom of a river or lake. Over time, more and more sedinpzieid up on
the plant. The pressure on the plant caused it to change. The chemicals that made
up the plant started to heat up. The carbon in the plant was left while the other
chemicals were burned away.

Plant fossil

Preserved remains can also be the actual bones of an organism. At the Dinosaur
National Monument in Utah, visitors can touch dinosaur bones that are
embedded in rock.

¢éDinosaur National Monumedt 6 & w26 Df 2 FSQUBKBA2.G A OS

Dinosaur bones embedded in rock
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A signfor the Dinosaur National Monument

Some preserved remains are trapped in amli#anberis a substance that began

as sticky tree sap that then hardened. Seeds and insects that got stuck in the sap
were preserved as the saprhed into amber. Scientists study prehistoric remains
trapped in amber.

GAmberPlantSeed 6 & hNB3IZ2yYy (il

licensed undecC BY 2.0 GAmber Mosquité o6& hNBI2y (Gl 0SS | gOBIGNEAGE A& )
Plant seed irmmber Mosquito in anber

In the Jurassic Parniovies, scientists used DNA from organisms trapped in amber

to create dinosaurs. That could not happen in real life because the DNA would not

survive.

Trace Fossils

Trace fossilare other kinds of fossils. Some examples ofdrtssils are
footprints, tracks, holes in the ground dug by organisms, and &5 or an
2NBFYyAAYQa ol adsS YI G0 sdpiliteg§opramites).T SR
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Coprolite

Dinosaur track

Using preserved remains and trace fosseontologist{paylee-un-TOLuh-
jists) can piece together important information about organisms that no longer
exist. They can answer questions such as the following:

How big was the organistn
What was the shape of the organism?
What did the organism eat?
How did the organism move?
How did the organism get its food?
What organisms lived in the same area?

Studying preserved remains and trace fossils can also show what organisms were
not living at a certain time.
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Learning Set Driving Question

LS4: How do scientists use evidence from the past and present to find out about prehistoric organis

L4.4 Making Claims

Lesson Snapshot

Learning Set Driving Question
LS4: How do scientists use evidence from the past and present to find out about prehistoric organis

Lesson Driving Question
L4.4:Which organisms could live in prehistoric environments?

Lesson Overview

1. Introductiony LYy G NRRdzOS t Saaz2y 5v FyR NBGAaAG &\

2. Shared Readind=ngage students in interactive readings of two texts, one about the Juramai

one about the stegosaurus.

3. Developing ClaimdJsing evidence from the photographs of fossils and information from the
help students further develop their initial claims and evidence about the time periods in whi
the stegosaurus and Juramaia woblalve survived best.

Sharing Claim®Allow students to share their claims and discuss as a class.
5. Wrap Up:Students add questions and answers to the DQB.

»

Objectives

Learning Performance

Students wilanalyze data and engage in texts to construct arguments atheutvidence that prehistoric
environments could support some animals more than othénsough the lenses ddtability and change
andscale, proportion, and quantity

Building Toward PEs
3-LS41 Analyze and interpret data from fossils to provide evicenf the organisms and the environmer

in which they lived long ago.
3-ESS2 Obtain and combine information to describe climates

Figuring Out, Look Fors, and Eviden( Universal Supports

Statements
Figuring Out Embedded Language Supports
Students are figuring out thafossils provide a lot Emp|oyment of mu|tip|e domains for |an@m
of evidence and can indicate climates and learning
environments and changes in those climates and Use of realia, diagrams, and photos for
environments from long ago (millions of years ag supporting comprehensible input

Look Fors Discourse moves from WIDA

1. Look forstudent claims that use evidence
FYR aitdzRSyiaQ ARSI
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indicate that some things, due to natural
events, change over time.

2. Look forstudents showing facility with the
use of fossils as evidence of the past.
3. Look forstudents discussindne past and

organisms whose fossil record indicates
that they lived in a scale of millions of
years ago, and referring to the timeline
when discussing these periods.

Evidence Statement

The arguments that students provide use the
lenses oftability and bangeandscale,
proportion, and quantityas well as evidence from
the analyzed data from the fossils and texts to fo
claims about the traits, climate, and environment
of the Juramaia.

Teacher Preparation

Materials

To prepare for the discussion, review fossil
information from the previous lessons and
previewreadings about the Juramaia and
stegosaurus.

Copy theclaimssheet for individual students
in steps 2 and 3. Or you can display ¢tedms
sheet on Whiteboards and record the whele
group discussion.

Teacher Materials
6 Driving Question Boar(DQB)
¢ Paragrgh about prehistoric time periods
(matched with posters)

Student Materials
6 ReadingsThe Juramaiand The Stegosaurus

Lesson Segments

Estimated Time

Introduction 10 min
Shared Reading 15 min
Developing Claims 10 min
Sharing Claims 10 min
Wrap Up 5 min

This 56minute lesson could be integrated into the
Literacy Block.

Total Time:50 min
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Estimated Time /

Part Lesson Steps Materials

1 | Introduction: Engage with phenomenon and introduce DQ, 10 min
G2 KAOK 2NHIyAadaYa O2dZ R fAQDS

1. Introducethe DQ,(2 KA OK 2NAHI YA aYa
LINBKA&G2NRO ISy FRNIABYI A K A
claimsfrom L4.2 about which period(s) would have
supported the survivadbf the Juramaia and the
stegosaurus.

2. Ask if there are some questions that the students wou
like to add to the DQB about these organisms, when t
lived, or how they lived. Write these down.

3. Tell students that in this lesson, they will observe
photographs and read about how scientists have
examined fossil evidence to learn about the
environments and climates during the times these
organisms lived.
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2 | Shared Reading: Interactive reading and discussion 15 min

1. Engage students in interactive read alouds of two text
The first text contains images and information about
fossilized remains of the Juramaikhe second text
contains images and information abdatssilized remains
of the stegosaurusTell students that you will pause to
ask questions about their thinking and the ideas in the
text. As you read, help studés carefully analyze the
images and the structures the fossils show and make
connections between the text and imagé&ather ideas
from students about the structures they can see (and
read about) in the Juramaia and stegosaurus fossils, I
the structureschanged, and what those structures tell {
about when they livedstability and changke

6 Note: If students are using digital version of the
readings in a Collabrify Roadmap, or printed cop
of the text with response boxes, you may pause 1
allow studerts to discuss their ideas with the class
and respond, in writing, to the supporting questio
embedded in the text.

2. wSO2NR &aiddzRSydiaqQ ARSIa& |
stegosaurus structures (based drettext and
illustrations) on the driving question board or chart
paper. You could record notes about these ideas in a
chart during readingStructure and Functiorfleft side)
andClues This Gives Us About the Time Pefioght
side). See the followingxamples:

6 Juramaia Example€)a ¢ KS F2aaAif |
that the Juramaia was a good climber and could
Ay GNBSaode ¢KAa (Stfa
a time when there were treeg)a ¢ KS  a (i NJ
its teeth provides evidence thatiects were its
Y2aihG f A TRstalls usiNdbtheddramaia
lived during a time when there were insects

6 Stegosaurus Examples)| can see spikes on the
tail of the stegosaurus that look dangerous.
at L fS2yG2t23radax 1yz24
of the stegosaurus were used for defense. They
found fossils with puncture wounds that match th
LA 1 Sadé ¢KAAa G(Sfta dz&
other large dinosaurs and had to protect itself fro
predators2)a ¢ KS &G S32 4l dzMada
(88GK GKIFG t2218R tA1S
stegosaurus teeth were not sharp, and they
probably ate plants.
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3 | Developing Claims: Students make claims using evidence 10 min
1. 5ANBOG aidzRSydaQ FGGSyda
periodLl2 8 i SNBR X YR ONRSTf &
of how organisms and the environment changed over
long periods gtability and change Using evidence from
the photographs of fossils and information from the te

help students further develop their imal claims and
evidence about the time periods in which the
stegosaurus and the Juramaia would have survived bg
Help students connect the time period(s) they identify
the timeline they created in L4.%dale, proportion, and
quantity).

2. As studentsnakeclaimsabout which prehistoric time
LISNA2R ¢g2dz R KI @S o0Said a
survival, remind them to support theidaims with
evidence from fossils, readings, the posters, and the
timeline.

3. After discussing together as a class, allow students to
choose one of the two organisms (stegosaurus or
Juramaia) and write @laim, with evidence, about the
time period in which the animal lived.

Discourse Move Help students deepen their reasoning

Suggested PromptAs students offer claims, ask f
reasoning from volunteers as part of the discussi
atthistimed a1 2¢ R2 &2dz (KA
Juramaia provides clues (or evidence) about whe
f AOSRK 52 GKS WdzN} YI Al
the place where it lived? How do you think the flosisi
the stegosaurus provides clues (or evidence) about w
it lived? Do the structures of the stegosaurus structure
G§Stt @&2dz o2dzi GKS LX I OS

/4 | Sharing Claims 10 min

1. Allow students to share their claims and evidence, ang
discuss as a class environments where they think the
stegosaurus and the Juramaia lived. If students prese
competing claims, support them to compare and discu
the evidence they used to support their claim
(argumentation).

2. Iftime allows, ask students think-pair-share about
which time periodsvould nothave supported these
2NHF YAAYAQ adz2NBAGIt & { {dz
evidence about this as well.

5 | Wrap Up: Revisit DQB 5 min

1. Students add questions and answers to heB
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L4.4 Juramaia Fossils (text)

The Juramaia
What Can We Learn from a Fossil?

Not all the animals in the Jurassic period were huge dinosaurs. Some animals
were very small. One of these small animals wasltimamaia(jur-uh-MAY-uh).

The Juramaia was a furry animal. It looked like a squirrel or mouse. It lived among
the ferns that ceered the ground. It also lived up in trees.

Following is a photograph of a fossil.

6Eomaid Doda KielarJaworowskas licensed unde€C BY 2.0

Fossil of a eutherian mammal similar to the Juramaia

What structures do you notice?
How do you think these structures helped the Juramaia suevin its
environment?

The following drawing shows whpaleontologist{pay-lee-un-TOLuh-jists) think
the Juramaia looked like. Paleontologists are scientists who study fossils. You can

find photographs of Juramaia fossils and other drawings.
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&uramaié Hodu Tamuras licensed unde€C BXSA 3.0

How do we know how the Juramaia looked and lived? Paleontologists have fossil
evidence of the Juramaia, like the fossil you studied above. Fossils show that
Juramaia was onlycd centimeters (about 2 inches) long. It weigradzbut 15

grams (half an ounce). Imagine this little mammal among the giant dinosaurs that
lived during the Jurassic period!

The fossils also show that the Juramaia had legs and feet for climbing. It could
climb up and down trees during the night to cataihd eat insects. It could also
hide in trees to escape other animals.

Why do you think it was able to survive during the Jurassic period? What
structures and behaviors allowed the Juramaia to survive?
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L4.4 Juramaia Fossils (no boxes)

TheJduramaia
What Can We Learn from a Fossil?

Not all the animals in the Jurassic period were huge dinosaurs. Some animals
were very small. One of these small animals wasltimamaia(jur-uh-MAY-uh).

The Juramaia was a furry animal. It looked like a squirrel or mouse. It lived among
the ferns that covered the ground. It also lived up in trees.

Following is a photograph of a fossil.

OE a Ki CBY 20

Fossil of a eutherian mamad similar to the Juramaia

What structures do you notice?
How do you think these structures helped the Juramaia survive in its
environment?

The following drawing shows whpaleontologist{pay-lee-un-TOLuh-jists) think
the Juramaia looked like. Pal@ologists are scientists who study fossils. You can
find photographs of Juramaia fossils and other drawings.
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&uramaié Hodu Tamuras licensed unde€C BXBA 30

How do we know how the Juramaia looked and lived? Paleontologists have fossil
evidence of the Juramaia, like the fossil you studied above. Fossils show that the
Juramaia was only¢d centimeters (about 2 inches) long. It weighed about 15
grams (half anonce). Imagine this little mammal among the giant dinosaurs that
lived during the Jurassic period!

The fossils also show that the Juramaia had legs and feet for climbing. It could
climb up and down trees during the night to catch and eat insects. It Gisid
hide in trees to escape other animals.

Why do you think it was able to survive during the Jurassic period? What
structures and behaviors allowed the Juramaia to survive?

Squirrels
Codeveloped by the Multiple Literacies in Projdxsed Learning Project Btichigan State University and the University of Michigan 22089
This work is licensed undetGaeative Commons AttributisNonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
https://commons.wikimedia.org/wiki/File%3AJuramaia_NT.jpg
http://paleoexhibit.blogspot.com/
https://creativecommons.org/licenses/by-sa/3.0/deed.en

