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‘ erences to digital components are included for educators

vho purchased the full kit: Smithsonian STEAM Readers: Grade 4.
Please disregard digital component references if this lesson was
purchased in a different product configuration.

Answer Key: Saving the Arctic

page 10—Using Clues to Infer

Responses may vary. Example:

Text Clue: As the ice melts, both seals and polar bears have to
change their ways; What | Know: Animals require food, water,
and space to live and reproduce; What I Infer: Unless seals and 5
polar bears adapt to a changing environment, they may not

survive.

Text Clue: But what they have seen over the past few years has
worried them; What | Know: People worry when something
happens that is unexpected; What I Infer: The weather in the
Arctic is changing in ways that is not typical.

Conclusion: | hope that scie
family and community safe.

Text Clue: Scientists all over the world study the Arctic; What | page 17—Saving the Arctic Qui

Know: Scientists study things they think are important; What 1. C 4. B
I Infer: Finding ways to save the Arctic is a top priority for P
sdEmiies, 2. A 5. Responses may vary. Example: Scientists are

finding ways to reduce the use of fossil fuels.
They are using technology to make clean
energy sources such as solar panels and
wind turbines even better and available for
more people around the world.

3. D
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Smihacni ‘: (—v oy : 1
» Saving the Arctic books A th?v l‘n g

» copies of studenteactivity sheets (pages 9-19) \ l" c tic

aterials include but are not limited to the following: -

v medium-sized cake pans
(1 per team)

v scales

v soil

v/ straws

v toothpicks

v water

v heat lam
v masking tape

» Reading: Refer to details and e
when explaining what the text say
when drawing inferences from the text.

Speaking and Listening: Engage effectively in a
range of collaborative discussions with diverse
pers on grade-appropriate topics and texts,

» Writing: Write narratives to develop real or
imagined experiences or events using effectiv
technique, descriptive details, and clear event
sequences.

g: Define an engineering problem,
evaluate solutions, and optimize a

( Lesson Timeline )

Day | Day 2 Day 3

Introductory and  During Reading Activities (page 5) After Reading EAM Challenge

Before Reading Activities (pa and Assessments

Activities (page 4) (pages 6-8)

Define the STEAM Research climate change in the Arctic, use text ~ Write a journal entry | Design, build, test,

Challenge, and clues and prior knowledge to make inferences,  about life and changes | improve, reflect on,

practice making an and brainstorm design solutions. happening in the and share a model

inference based on an Arctic. house that can

image and caption. withstand melting
permafrost. Complete
the assessments.

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic 3



salll.ng fhe ArCfiC(cont.)

STEAM Vocabulary

adapt climate eyewitness

Inuit permafrost

I. Write sentences on the board that provide
context clues for the vocabulary words. Have
students use context clues to determine the
meanings of the words. Ask students to state
what they think the words mean and why. Use

the sentences below or create your own:

at the North Pol®
cover the ocean. T
is warming and scientists are
melting ice in the Arctic.

2. Sort students into pairs. Ask
one prediction about how meltin
Arctic animals and another prediction
how people are affected by this change.
Encourage students to consider how melting global temperatures are increasing.
ice leads to a rise in sea level. Invite students
to share their ideas and predictions with the
class.

Some animals will adapt to a changing
ironment by changing their diets.

3. Distribute the Saving the Arctic books to
students. Reveal the STEAM Challenge by
reading pages 28 and 29 of the book. As you
read, explain each step of the engineering
design process.

» Display the Interactiv-eBook for a more
digitally enhanced introduction to the

challenge. inferences by combi

with prior knowledge.
4. Distribute Make a Plan (page 9) to students.

3. Displ 16 and ing the Arcti
Have them summarize the challenge. °pay pages 12 all aving the £retie

book and read the captiOgs. Ask students to
make inferences about the Inuit people (e.g.,
The Inuit people are skilled hunters.) Invite
students to share text clues and prior knowledge
that led to their inferences.

Summaries should include constraints and
criteria. Provide the following sentence frame
to help students summarize: Make a

that can

Note: You may wish to distribute all student » Have below-level learners practice making

activity sheets as one packet. They will be inferences based on everyday observations,
k used throughout the STEAM Challenge. J such as: The students put on their jackets and

o k gloves before recess. J

l:l' 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic © Teacher Created Materials




Saving the Arctic...

’ ~——{ During Reading)—\

Research and Brainstorm

I. Distribute the
students.

ving the Arctic books to
es 4-9 aloud. Pause
dents make inferences

animals could s
that because you k
conditions, you may infer that
have adaptations that help thery
these conditions.

» Display the Interactiv-eBook
digitally enhanced reading experien
You may wish to have students ann
the PDFs as you read.

» Play the audio recording as students
follow along to model fluent reading.
This may be done in small groups or at a
listening station. The recording will help
English language learners practice
fluency and aid in comprehension.

2. Distribute Using Clues to Infer (page 10) to
students. Have students read the books in
pairs. Ask them to use text clues with their
prior knowledge to make inferences on the
activity sheets as they read.

» Provide below-level learners with text
clues given in the Answer Key (page 2) to
make inferences.

3. Have students record their ideas for designs

o (after Readin?)—\

I.  Write the vocabulary words on the board
and review their definitions. Then, have
students write a riddle for one of the words.
For example, a riddle for the word
permafrost might be, “I am a mix of frozen
soil and water. Many homes in the Arctic
are built on top of me. What am I?” Have
students take turns saying their riddles and
guessing the correct answers. Ask students
to walk around and meet five other riddles
before sitting down.

Tell students that written accounts of events
and experiences can provide valuable
scientific and historic resources. Remind
dents how the Inuit people are helping
ists learn about the changes happening
ctic by providing eyewitness

and recording observations of

yewitness to Change (page 11) to
. Ask them to use details from the

about the an
oceans.

something they witnessed that shows

k on their Make a Plan activity sheets. j

© Teacher Created Materials

k evidence of a changing climate.
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Saving the Arctic...

J

Prep
» Review all designs prior to building.
Prepare all materials for the STEAM Challenge.

Prepare one sample permafrost layer by freezing water and/or
soil in a medium-sized foil pan.

( STEAM Challeng_e)

~

» Challenge above-level learners by adding
constraints or criteria (e.g., the structure
must be a certain height, it must have at least
two stories).

Explain to students that when they build their
models, they must follow their design plans.

» How does melting ice affect pe
y students to use scales to weigh houses

animals in the Arctic? Guide stude
idea that when ice melts and carries soil wi
it into the ocean, less land is available fo
people and animals to live on.

fures meet the 0.5 kilogram
eight constraint. Reassure them

Distribute previously completed activity sheets.
Review the STEAM Challenge on pages 28 and
29. List materials on the board and display the
permafrost layer that they will use to test their
houses.

Remind students that their models must remain
upright, level, and undamaged as the
permafrost melts. Point out that damage to a
model includes removed or displaced pieces,
alterations to the overall structure, and damage
to the building materials caused by water.

students and parents.

7. Distribute Think ab
Explain that reflection

ge 13) to students.
an important part of
the engineering design process. Read aloud

Ask students to independently sketch and label
two designs on their Make a Plan activity

sheets. questions 1 and 2 on the activity sheets and
Organize students into teams. Distribute one have students write their responses. Ask
copy of Collaborative Design (page 12) to each volunteers to share.

team. Ask teams to have members share their
designs. Then, have groups choose, sketch, and
label a team design. (Team designs must be
submitted for approval before building.) J

29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic © Teacher Created Materials



Saving the Arctic...

Prep
» Review all designs prior to building.
are all materials for the STEAM Challenge.

e a permafrost layer for each team by freezing water and/or soil in
ized cake pans.

-

Test and Improve

I. Discuss the following questiofi§fas students place the model on the frozen layer.
connect the reading to the STE

people living in the Arctic? Guide st
permafrost, the structures may become aged as the permafrost melts.
damaged when the permafrost melts.

save the Arctic? Have students recall ¢
solutions discussed in the text, such as i
placing bags of gravel along the shoreline,

using fewer fossil fuels, and using more

ener owered by nature.
§YPp Y to sketch thej

2. Before testing models with heat, distribute cake any changes.

pans filled with frozen water or soil to each
team. Allow teams 10 minutes to make any
adjustments to their models before testing.
Explain that teams will offer feedback after the
test. Use Friendly Feedback (page 14) to review
best practices for giving feedback.

» Challenge above-
successful teams with
or criteria for the
weight to the house,
the structure).

design (e.g., add

3. Distribute Model House Test Results (page 15) to 7
students and ask them to record results for their
team’s models.

Have teams gather materials to improve their
designs. Then, have them retest their
structures.

B_. Gather teams to test their models, either 8.

outdoors in a sunny area or under a heat lamp.
k Allow time for teams to test. Then, have

Have students answer questions 3 and 4 on
their Think about It activity sheets.

Have students observe their team’s models for
20gminutes in the sun or under a heat lamp. A
ul model will fit inside the pan, weigh
recall that since many homes are built o at leas kg (11b.), and remain upright, level,

o share their results with the
» What solutions have scientists found to help . nteers to give friendly feedback.

onal constraints

ncrease the height of

~

_/

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic



Saving the Arctic...

from the Think about It activit
students discuss their respons,

signal for the outside circle to ro
to the left. Repeat this activity with th
the questions or create your own.

Have students answer question 5 on their T
about It activity sheets.

Distribute Engineering Design Process (page 16)
and review how students used the steps to
complete the challenge. Have them annotate
the infographics with details specific to this
challenge.

Read “Career Advice” on page 32 of the book.
Ask students to brainstorm other tips for
careers that study the Arctic.

( STEAM Challenge ) ~

Assessment Activities

Have students complete the short posttest,
Saving the Arctic Quiz (page 17), to assess the
lesson’s objectives.

Students may complete the Interactiv-eBook
activities in the Digital Resources for
assessment purposes.

Have students complete Teamwork Rubric
(page 18) and Engineering Design Process
Checklist (page 19) to reflect on and evaluate
their work and collaboration skills.

udents complete the Read and Respond
rom the book. Possible answers to
s can be found in the Digital
reproducibles.pdf).

29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic © Teacher Created Materials



Name: Date:

Make a Plan

Directions: Summarize the challenge. Brainstorm ideas and sketch two designs.
Circle your favorite.

Challenge:

o T Em mm mm e mm mm mm EmEm
A EE e

o T EE Em mm mm o o Em m  Em m  E m

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic




Date:

Using Clues to Infer

Directions: Use clues from the text and your prior knowledge to make
inferences about the text.

Text Clue What | Know What | Infer

seals
have to chan
ways.

r be

2

10

29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic © Teacher Created Materials




Name: Date:

Eyewitness to Change

Directions: Imagine you are an Inuit child. Read the introduction. Then, write a
journal entry about changes happening to your home. Then, write a conclusion.

fon: | am an Inuit living in the Arctic region of Greenland. | have
ma ges lately to our home. The date today is

servation

Conclusion:

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic 11



Team Members:
Date:

Collaborative Design

Directions: Sketch your team’s design in the first box. Sketch your team’s
improved design in the second box. Label each design with materials needed
and the purpose of each part.

N e wm wm wm wm Em Em EE EE o W R o wm wm wm wm owm owm P

N o e wm wm wm wm Em Em Em EE EE OEE OEE R O o wm wm owm owm owm P
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Name: Date:

Think about It

I. What did your team struggle with? How did you deal with it?

2. did #eou trib

to your team?

3. How did you use science, n ering, the arts, and/or math in your

ay. &

designs?

4. \What was successful about your first design? H id you

S. What is the most important thing you learned? What questions do you still have?

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic 13
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Date:

Friendly Feedback

Directions: Feedback can help people improve their work. Use these sentence
stems to give feedback to your peers.

n you explain

Clarify

y did you choose to

?
?
I?

f

N

| like

It is interesting that

Warm F

because

is a good idea because

v

| wonder if

You might want to try

A4
Cool Feedb
Have you thought about ?

N

29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic
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Name: Date:

Model House Test Results

Directions: Record the height and weight of your team’s house. Write at
least two observations every five minutes during the test. Check boxes to tell
whether the model met the criteria. Then, answer the questions.

House Measurements

Weight:

Time .
(minutes) rvations Test Results
[_] remains upright
5 1 remains level
(] house is undamaged
(] remains upright
10 ] remains level
house is undamaged
d
15
20

Based on other team’s results, does height or weight of the house affect the
results?

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic 15
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Name: Date:

Engineering Design Process

Define the
Problem

Research
and
Brainstorm

Test and Improve

29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic © Teacher Created Materials



Name: Date:

Saving the Arctic Quiz

Directions: Read each question. Choose the best answer. Fill in the bubble for
the answer you have chosen. Answer the last question in complete sentences.

3. What can be inferred from the
sidebar “Kite Sledding” on page 137

I. Whatca inferred from the

(») Seals rest and live on sea
ice.
The sled moves about

9.7 km (6 mi.) per hour.
Scientists built a sled that is
pulled by a giant kite.
Weather conditions in
Greenland are often windy.

@ ©

If one Arctic sp
danger, it affec
species as well.

(@ Plants, animals, and
nonliving things don’
together.

peratures in the Arctic
to melt.

2. Readers make inferences to:

I
:
() draw conclusions based on i
facts. :
summarize an author’s :
points. :
I
I
I
I
I
I
|
|
|
|

©

(o) display results from a
scientific investigation.

(@ compare and contrast two
topics from a text.

________________________________________________________________

S. How are scientists helping to save the Arctic?

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic 17
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Teamwork Rubric

Date:

Directions: Think about how you worked in your team. Score each item on a

scale of 1 to 4.

4 = Always 3 =Often 2= Sometimes 1= Never

| listeng@to pe@ple 4 3 2 1
on ea
| helped peo 3 2 1
my team.
| shared ideas with 5 1
people on my team.
We made choices as 4 2 1
a team.
Total

Comments:

29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic
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N
Name: Date: > ‘
RN

(] lusedres

brainstorm solutions.

(Design and Build

1 I planned and made

(1 |thought like a mathemati

(Test and Improve)

(] | used criteria to evaluate designs.
] Iimproved designs based on test results.

(1 |thought like a mathematician.

(Reflect and Share )

(1 | shared my results and reflected on my work.

© Teacher Created Materials 29016 (i21033)—Smithsonian STEAM Readers: Saving the Arctic 19
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