CLASSROOM GUIDE

Including Essential Questions and
Common Core Connections

Nomad Press offers concise classroom guides to help educators explore content-related topics with students and
encourage them to develop ideas in meaningful ways.

Download free classroom guides for other Nomad Press books at our website, nomadpress.net!

EXPLORE Tunnels! With 25 Science Projects for Kids

YOUR WORLD

TllNNElS!

In Tunnels! With 25 Science Projects for Kids, readers
explore the fascinating world of passageways beneath the
ground, dug deep within the earth through soil and rock.
But why dig through rock to make a tunnel? Tunnels give
people a way to travel and transport goods from one place
to another. Learn about the engineering and construction
that goes into every tunnel!

Try these hands-on STEM activities:

e (reate a tunnel maze
e Experiment with Newton’s laws of motion

Includes information on these landmarks:

e Channel Tunnel, England to France
e |aerdal Tunnel, Norway
e Eisenhower Tunnel, United States

2?;,; ;?4 e Posey Tunnel, United States

Softcover: 9781619306509, $14.95 * Gotthard Base Tunnel, Switzerland

Hardcover: 9781619306486, $19.95

eBook: all formats available, $9.99

Specs: 8 x 10, 96 pages, color interior Learn more about the bOOk Tunnels.’ at

Focus: Engineering & Technology nomadpress.net/nomadpress-books/explore-tunnels-25-
GRL: V great-projects/
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Tunnels! Classroom Guide

ESSENTIAL QUESTIONS TO ASK KEY VOCABULARY

civil engineer, efficient, excavate,

BEFORE READING geologist, infrastructure,

physics, thermal, tunnel

1  Establish Background Knowledge
a Why are tunnels useful in big cities where there are lots of people?
b Why are there different types of tunnels?

¢ What kinds of tunnels have you driven through? Why?

2 SKill Introduction
a How does watching videos and looking at pictures help you learn about tunnels?

b What do you do when you come to a word or phrase you don’t know the meaning of?

CCC: CCSS.ELA-Literacy.Rl.5.7 Draw on information from multiple print or digital sources, demonstrating the ability to
locate an answer to a question quickly or to solve a problem efficiently.

DURING READING

1 Check for Understanding
a Why are there different methods of building different tunnels?
b Why aren’t natural tunnels more useful to humans?
¢ Why is it important for engineers to have a good understanding of the physics behind building tunnels?

d What are some of the benefits of tunnels that other structures, such as bridges, don’t have?

CCC: CCSS.ELA-Literacy.L.5. Demonstrate understanding of figurative language, word relationships, and nuances in
word meanings.

You can see videos of what a high-speed tunnel system might look
like at this website.

theverge.com/2017/4/28/15476268/elon-musk-the-boring-
company-car-tunnel-concept-video
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Tunnels! Classroom Guide

ESSENTIAL QUESTIONS TO ASK

AFTER READING

1 Summary and Expansion
a What kinds of technology will future generations use to dig tunnels?
b Will the roles of tunnels change as cities and towns become more developed? How?
¢ Why does the geology of the ground affect the way a tunnel is built and the machinery that is used?
d  Which forces do engineers need to account for as they plan a tunnel?
e What kind of machinery might people invent in the future to do the work of digging tunnels?

f  Can you think of a place near you that would benefit from a tunnel? Why? How would a tunnel help?

CCC: CCSS.ELA-Literacy.SL.1c Pose questions that elicit elaboration and respond to others’ questions and comments
with relevant observations and ideas that bring the discussion back on topic as needed.

CCC: CCSS.ELA-Literacy.RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when
drawing inferences from the text.

CCC: CCSS.ELA-Literacy.RF.5.3a Use combined knowledge of all letter-sound correspondences, syllabication
patterns, and morphology (e.g., roots and affixes) to read accurately unfamiliar multisyllabic words in context and out of
context.

CCC: CCSS.ELA-Literacy.W.5.9b Apply grade 5 Reading standards to informational texts (e.g., “Explain how an author
uses reasons and evidence to support particular points in a text, identifying which reasons and evidence support which
point[s]”).

COMMON CORE CONNECTIONS

Grade: 5 Language CCSS.ELA-Literacy.L.5.3,3a,4,4a,4b,4¢,5,5¢,6

Grade: 5 Reading: Foundation Skills CCSS.ELA-Literacy.RF.5.3,3a,4,4a,4¢c
Grade: 5 Reading: Informational Text CCSS.ELA-Literacy.RI.5.1,2,3,4,5,6,7,8,9,10
Grade: 5 Speaking & Listening CCSS.ELA-Literacy.SL.5.1,1a,1¢,1d,2,3,4,5,6
Grade: 5 Writing CCSS.ELA-Literacy.W.5.2,3,4,7,8,9,9b,10
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COMMON CORE CONNECTIONS

Grade: 5 Language
CCSS.ELA-Literacy.L.5.3,3a,4,4a,4b,4¢,5,5¢,6

3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.

3a Expand, combine, and reduce sentences for meaning, reader/listener interest, and style.

4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 5 reading and content,
choosing flexibly from a range of strategies.

4a Use context (e.g., cause/effect relationships and comparisons in text) as a clue to the meaning of a word or phrase.

4h Use common, grade-appropriate Greek and Latin affixes and roots as clues to the meaning of a word (e.g., photograph,
photosynthesis).

4¢ Consult reference materials (e.g., dictionaries, glossaries, thesauruses), both print and digital, to find the pronunciation and
determine or clarify the precise meaning of key words and phrases.

5 Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

5¢ Use the relationship between particular words (e.g., synonyms, antonyms, homographs) to better understand each of the
words.

6 Acquire and use accurately grade-appropriate general academic and domain-specific words and phrases, including those that
signal contrast, addition, and other logical relationships (e.g., however, although, nevertheless, similarly, moreover, in addition).

Grade: 5 Reading: Foundation Skills
CCSS.ELA-Literacy.RF.5.3,3a,4,4a,4c

3 Know and apply grade-level phonics and word analysis skills in decoding words.

3a Use combined knowledge of all letter-sound correspondences, syllabication patterns, and morphology (e.g., roots and affixes)
to read accurately unfamiliar multisyllabic words in context and out of context.

4 Read with sufficient accuracy and fluency to support comprehension.

4a Read grade-level text with purpose and understanding.

4¢ Use context to confirm or self-correct word recognition and understanding, rereading as necessary.

Grade: 5 Reading: Informational Text
CCSS.ELA-Literacy.RI.5.1,2,3,4,5,6,7,8,9,10

1 Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text.

2 Determine two or more main ideas of a text and explain how they are supported by key details; summarize the text.

3 Explain the relationships or interactions between two or more individuals, events, ideas, or concepts in a historical, scientific, or
technical text based on specific information in the text.

4 Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 5 topic or
subject area.

5 Compare and contrast the overall structure (e.g., chronology, comparison, cause/effect, problem/solution) of events, ideas,
concepts, or information in two or more texts.

6 Analyze multiple accounts of the same event or topic, noting important similarities and differences in the point of view they
represent.

7 Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly
or to solve a problem efficiently.

8 Explain how an author uses reasons and evidence to support particular points in a text, identifying which reasons and evidence
support which point(s).
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COMMON CORE CONNECTIONS

9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably.
10 By the end of the year, read and comprehend informational texts, including history/social studies, science, and technical
texts, at the high end of the grades 4—5 text complexity band independently and proficiently.

Grade: 5 Speaking & Listening
CCSS.ELA-Literacy.SL.5.1,1a,1¢,1d,2,3,4,5,6

1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on
grade 5 topics and texts, building on others’ ideas and expressing their own clearly.

1a Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other
information known about the topic to explore ideas under discussion.

1c Pose and respond to specific questions by making comments that contribute to the discussion and elaborate on the remarks
of others.

1d Review the key ideas expressed and draw conclusions in light of information and knowledge gained from the discussions.

2 Summarize a written text read aloud or information presented in diverse media and formats, including visually, quantitatively,
and orally.

3 Summarize the points a speaker makes and explain how each claim is supported by reasons and evidence.

4 Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive
details to support main ideas or themes; speak clearly at an understandable pace.

5 Include multimedia components (e.g., graphics, sound) and visual displays in presentations when appropriate to enhance the
development of main ideas or themes.

6 Adapt speech to a variety of contexts and tasks, using formal English when appropriate to task and situation. (See grade 5
Language standards 1 and 3 here for specific expectations.)

Grade: 5 Writing
CCSS.ELA-Literacy.W.5.2,3,4,7,8,9,9b,10

2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

3 Write narratives to develop real or imagined experiences or events using effective technique, descriptive details, and clear
event sequences.

4 Produce clear and coherent writing in which the development and organization are appropriate to task, purpose, and audience.
(Grade-specific expectations for writing types are defined in standards 1-3 above.)

7 Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a
topic.

8 Recall relevant information from 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.

9 Draw evidence from literary or informational texts to support analysis, reflection, and research.

9b Apply grade 5 Reading standards to informational texts (e.g., “Explain how an author uses reasons and evidence to support
particular points in a text, identifying which reasons and evidence support which point[s]”).

10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting
or a day or two) for a range of disciplinespecific tasks, purposes, and audiences.
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PROJECT! SUPPLIES

* engineering
notebook and

A-MAZE-ING TUNNELS penci

X toilet and paper
The underground city of Derinkuyu was made of a towel tubes
series of tunnels and caves, which could fit about * large cardboard
20,000 people! The city had stables, cellars, storage SO EF plasis ol
rooms, and chapels, just like an aboveground city. * tape

You can make your own tunnel city. # scissors
* ruler

I Sketch designs for your tunnel city in your

engineering notebook. This is your brainstorming step! Your city should
fit into your box. What kinds of services do you need to provide for in
your city? What will people eat? Where will they go to school? Where
will they keep their animals? Decide how long and wide each of your
tunnels and caves need to be for their intended purpose.

2 Make your prototype. Cut the tubes to the right lengths. Begin to
lay out the tubes according to your design. Is there anything you need
to change? What material can you use for caves? Evaluate your design
and change anything you think could be better.

ESSENTIAL QUESTIONS

Each chapter of this book begins with an essential question to
help guide your exploration of tunnels. Keep the question in
your mind as you read the chapter. At the end of each chapter,
use your engineering

notebook to record your 7 INVESTIGATE!

thoughts and answers. [ | Why are tunnels useful

in big cities where there
are lots of people?
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PROJECT!

THE UNDERGROUND CITY OF DERINKUYU (CREDIT: HELEN COOK)

3 When you are satisfied with your city, tape the tunnels into the box
to keep them in place. Are you able to make a continuous tunnel all
the way around your city?

TRY THIS! Design a second level for your tunnel city. How will your
city dwellers get from one level to another? Do you need to add stairs
or ladders? How will food and water be transported through your
multi-level city?
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More Engineering and Technology
booKs from Nomad Press:
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smmm BRIDGES! - DAMSI

-6 6 6
WITH 25 SCIENCE PROJECTS FOR KIDS

Author: Elizabeth Schmermund Author: Jennifer Swanson Author: Anita Yasuda

BPLORE. . .

SIMPLE
MACHINES!

WITH 25 GREAT PROJECTS (

Author: Anita Yasuda

Engineen,

Cool Women Who De<ign
gy U

Author: Andi Diehn Author: Vicky V. May Author: Anita Yasuda

Check them out at nomadpress.net
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