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Answer Key: Inka Terraces

page 10—Using The Text to Infer
Responses will vary. Example:

Machu Picchu: “It is almost like the terraces pin down the
mountain, holding it in place” (page 15); If the Inka did not
include terraces in their building design, the ancient ruins at
Machu Picchu might not have survived.

Tipon: “A big splash at the bottom would waste water and hurt
the overall artistic effect of calm and control” (page 22); When
the Inka designed structures, they considered both efficiency
and beauty.

Moray: “For now, Moray remains a beautiful mystery” (page 25);
There is still more to learn from the Inka, and people are still
trying to study and learn their methods.

page 11—Learning from the Inka
Responses will vary. Example:

Materials: The Inka used stones to build the terrace walls. They
filled the area behind the walls with layers of rocks, gravel, sand,
and rich soil. Today, some people use tires to build terraces.

Disclaimer

The classroom teacher may reproduce copies of materials in this book for
classroom use only. The reproduction of any part for an entire school or
school system is strictly prohibited. No part of this publication may be
transmitted, stored, or recorded in any form without written permission
from the publisher. Website addresses included in this book are public
domain and may be subject to changes or alterations of content after
publication of this product. Teacher Created Materials does not take
responsibility for the future accuracy or relevance and appropriateness
of website addresses included in this book. Please contact the company
if you come across any inappropriate or inaccurate website addresses,

and they will be corrected in product reprints. °

:rences *o digital components are included for educators
ho purc! { the full kit: Smithsonian STEAM Readers: Grade 5.
lease digital component references if this lesson was
rent product configuration.
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terrace farmin
page 17—Inka
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built so that they ca
of farming and co
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Unit 2: History & Culture

Inka Terraces .

» Inka Terraces books
» copies of student activity sheets (pages 9-19)
sticky notes (1 ger student)

materials include but are not limited to the following:
v rocks and pebbles

v sand

v soil

v sticks, various sizes
moss, grass, leaves) v watering can

( Learninﬂ Ob‘lectives )

» Reading: Quote accurately from
explaining what the text says explicitly, pee of collaborative discussions with diverse
drawing inferences from the text. :

» Writing: Recall relevant information from on and expressing ideas clearly.

experiences or gather relevant information from
print and digital sources; summarize or
paraphrase information in notes and finished
work, and provide a list of sources.

ing: Define an engineering problem,
uate solutions, and optimize a
on test results.

( Phenomena

Water travels downward due to gravity, moving Ea

( Lesson Timeline >

Day | Day 2 Day 3 Day 4 Days 5-10
Introductory and During Reading Activities (page 5) After Reading STEAM Challenge
Before Reading Activities (page 5) | and Assessments
Activities (page 4) (pages 6-8)

Define the STEAM Research Inka terraces, make inferences Gather and sort Design, build, test,
Challenge, and practice | and support them with evidence, and information about the | improve, reflect on,
making inferences. brainstorm design solutions. materials and benefits | and share models
of terrace farming. of layered terrace
systems. Complete the
assessments.

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 3



Inka Terraces ...

archaeologists

irrigation

engineers who 112
farmers find ways te
mountainous area. Encourage
consider materials they may usg
landscape, such as rocks, clay,
the class into pairs, and have the

record their ideas. Invite students to sh
their plans with the class.

Distribute the Inka Terraces books to student
Reveal the STEAM Challenge by reading
aloud 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.

Distribute Make a Plan (page 9) to students.
Have them summarize the challenge.
Summaries should include constraints and
criteria. Provide the following sentence frame
to help students summarize: Make a model of
a that will allow

Note: You may wish to distribute all student
activity sheets as one packet. They will be
used throughout the STEAM Challenge. )

STEAM Vocabulary

erosion

reservoirs

————{ Before ReadimD—\

/

\

29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces

fertile

I.  Write the vocabulary words on the board, and
discuss their meanings. Write each vocabulary
word on a sticky note. Place one sticky note on
the back of each student. Have students walk
around the room asking their classmates yes or
no questions about the words on their backs.

ave students sit once they have guessed

out that a reader may use text
which of the author’s words

re their inferences
with the class, and point out that various
inferences can be made about the same quote.

crops. Invite students t

» Have below-level learners practice making
inferences based on sentences, such as: The
athletes had sweat running down their faces;
There were no more puddles on the basketball

court. )

© Teacher Created Materials



Inka Terraces ...

Research and Brainstorm
I. Distribute the

es 4-13 aloud. Pause
dents identify quotes

You may wish to have stud¢
the PDFs as you read.

» Play the audio recording a

reading. This may be done in small
groups or at a listening station. Th
recording will help English language
learners practice fluency and aid in
comprehension.

2. Distribute Using the Text to Infer (page 10) to
students. Have students read the books in
pairs. Ask them to make inferences about
three Inka sites in the text as they read.

3. Have students record ideas they have for
their designs on their Make a Plan activity
sheets.

© Teacher Created Materials
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Unit 2: History & Culture

I.  Write the vocabulary words on the board,
and review their definitions. Then, have
students write riddles for one of the words.
For example, a riddle for the word erosion
might be, “T wash away soil and other earth
materials. Sometimes, I cause problems for
farmers in mountainous areas. What am I?”

2. Have students take turns saying their riddles
and guessing the correct answer. Ask
students to share their riddles with five
people before sitting down.

3. Reread the following sentence on page 4 of

the Inka Terraces book: “In the land of the
Inka, people are reminded that old ways to
n may still be the best” Explain to
ts that scientists, engineers, and
) various fields often look to past

» Challenge students to brainstorm a third

\

category to record notes. )

29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces



Unit 2: History & Culture

oo Inka Terraces ...

Prep

» Review all designs prior to building.

» DPrepare all materials for the STEAM Challenge.

( STEAM Chanenﬂe‘, ~

I designs. Then, have each group choose, sketch,
and label a team design. (Team designs must be

submitted for approval before building begins.)

build terraces? Have stude
different types of material
used to build terraces, in
rocks, gravel, sand, and soil.
recall how the different materials a
water.

» Challenge students by adding constraints or
criteria (e.g., the system must include
vertical channels, water must reach all sides
of the “mountain”).

gin to students that when they build their

Why did Inka builders create vertical hem that they will have an
channels at Tipon? Make sure students point
out that Inka builders created vertical
channels, or grooves built into the stone, to
keep water flow straight and controlled. You
may choose to refer students back to the
image on page 23 for a reminder.

ectations for working with
hen, give teams time to gather

2. Distribute previously completed activity sheets.
Review the STEAM Challenge on pages 28 and

29. List materials on the board, and show 6.

students the liter of water that will be poured on

top of the system during the testing phase. Tell

students that they will build their models on questions 1 and 2 on

top of cookie sheets so that they may be have students write their rg§ponses. Ask
transported. volunteers to share.

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

4. Organize students into teams. Distribute one
copy of Collaborative Design (page 12) to each
team. Ask teams to have members share their

6 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces © Teacher Created Materials



Unit 2: History & Culture

Inka Terraces (cont.,) * _

Prep

» Review all designs prior to building.

Prepare all materials for the STEAM Challenge.

repare a large table or area for students to test their terrace systems.

N\

~
( STEAM Challenﬂe )
\

L S. Provide time for teams to brainstorm ways to
improve their designs based on test results and
feedback. Refer students back to their
Collaborative Design activity sheets. Ask them
to sketch their improved designs and explain
ny changes. Have students submit improved

degigns for approval before building.

As a class, disc
connect the reading

» How do farmers in the Andé
with crops? Have students g

when building Machu Picchu? Mak
student discussion highlights the fact tha
after the Inka spent a year or two studyin
the site, they spent about 90 years building
Machu Picchu.

enge successful teams with additional

d additional terrace layers, increase
water to 2 L [2.1 qt.]).

2. Gather teams for testing. Invite teams to bring i en, have them make improvements
their terrace systems to a large table for testing.
Explain that teams will offer feedback after each 7
test. Use Friendly Feedback (page 14) to review
best practices for giving feedback.

3. Distribute Terrace System Test Results (page 15)
to students, and ask them to record results for
each team.

4. Allow time for teams to test their systems.
Slowly pour 1 L (1 qt.) of water into the top of
the terrace system. A successful model will
allow 1 L (1 qt.) of water to flow through the
system without spilling or overflowing before it
reaches the bottom terrace. Ask volunteers to

k give friendly feedback.

J

v

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 7



Unit 2: History & Culture

———

Inka Terraces ...

Reflect a Assessment Activities

( STEAM Challenge )
E
9 \

I. Have students complete the short posttest, Inka
Terraces Quiz (page 17), to assess the lesson’s
objectives.

» Students may complete the Interactiv-eBook

activities in the Digital Resources for
assessment purposes.

Challenge. On
write a question t
level, ask them to write what
most. Then, have students sha
small groups or as a class.

2. Have students complete Teamwork Rubric (page 18)
and Engineering Design Process Checklist (page 19)
to reflect on and evaluate their work and
Have students answer question
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 a
career studying cultures.

29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces © Teacher Created Materials



Name: Date:

Make a Plan

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

Challenge:

R . d

N mm o Em Em Em Em o EE EE R o EE EE E EE EE EE EE EE EE Em B Em Em Em
N m mm mm m m Em Em Em Em Em Em Em Em Em EE EE Em Em Em Em Em Em Em Em Em oEm omm omm

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 9
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Date:

Using the Text to Infer

Directions: Find and record information from the text. Make inferences about

three Inka sites based on that information.

Inka Site Information from the Text

What I Infer

Machu Picchu

Tipon

2

Moray

29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces
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Name: Date:

Learning from the Inka

Directions: Find and record notes about the materials and benefits of terraces.
Then, answer the question.

447/0

What do you think is the most important benefit of terrace farming?

ateri

Benefits

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 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 em mm m Em Em Em Em o R EE EE EE Em Em Em Em Em Em o o ow

N oem o Em o o Em EE EE EE Em Em Em Em Em B o B o o P

12- 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces © Teacher Created Materials



Name: Date:

Think about It

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

2. HaWw'did yeu trib

to your team?

3. How did you use sciencegfech , engineering, the arts, and/or math in your

designs?

4_ \What was successful about your first design? How

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

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 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

?
?
?

f

(-

| like

It is interesting that

Warm F

because

is a good idea because

v

/

| wonder if

You might want to try

Cool Fee§
Have you thought about ?

.

29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces
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Name: Date:

Terrace Sysiem Test Results

Directions: Record the materials each team used. Mark the results of each
team’s test. Describe what happened to the water in each system. Then, answer
the question.

Team aterials Test Results Observation of Water Flow

[_] water flows to
the bottom

[_] no overflow

[] water flows to
bottom

o overflow

water flows to
the bottom

L O O

no overflow

[] water flows to
the bottom

[_] no overflow

Which team’s model worked best? Why?

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 15
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Name: Date:

Engineering Design Process

Define the
Problem
Re Research
Sh and
Z’ Brainstorm
Test and
Improve

29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces © Teacher Created Materials
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Name: Date: > ‘ <
RN =

~
~ o
--------

Inka Terraces 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.

I. Which of the 3. Which inference can be made
i from the sidebar “"The Art of

Storage” on page 197

following can be
his sentence:
the people

i (» The Inka people were skilled
: artists.
. Machu Picchu had 16
: fountains.
: (© It was easy for the Inka
: people to get fresh water at
i Machu Picchu.
: (@ Inka artists experimented
, with different drawing tools.

people living at4.
(@ The weatheratM
was usually cold.

2. Readers make inferences to

draw conclusions about a
text.

quote a text.

give an opinion.
summarize a text.

®

CI0lC)

______________________________________________________

S. Why are archaeologists interested in preserving what the In

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 17
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¢ < Name: Date:

’
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-
‘‘‘‘‘‘‘‘

: Teamwork Rubric

Directions: Think about how you worked in your team. Score each item on a
scale of 4 to 1.

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

| listen o pe my 4 3 2 1
tea

| helped peop 3 2 1
| shared ideas with peo 3 2 1
my team.

We made choices as a team.

Total

What is one thing your team did well?

What could your team do better next time?

What else do you want your teacher to know about your team?

18 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces © Teacher Created Materials
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Name: Date: > ‘
RN

brainstorm solutions.

(] lusedres

(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.

(] | thought like a mathematician or an enginee

(Reflect and Share )

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

© Teacher Created Materials 29033 (i21050)—Smithsonian STEAM Readers: Inka Terraces 19
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