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!

Projectile Science: The Physics Behind
Kicking a Field Goal and Launching a
Rocket with Science Activities with Kids
You might think that nailing a three-pointer is just luck, but
there are many forces at work that determine if you’ve made
a game-winning shot. In Projectile Science: The Physics
Behind Kicking a Field Goal and Launching a Rocket with
Science Activities with Kids, readers ages 10 to 15 learn
why projectiles follow the paths they do. Young learners who
are fascinated with potato cannons, slingshots, and rocketry
will love taking that next step and applying what they learn
about the laws of physics to the science of figuring out
where to aim. In this book, readers learn about the forces
that act on the projectiles and how to calculate those forces
to make educated predictions about where their homemade
rockets and other projectiles will land.
Age: 10–15
Grade: 5–10
Softcover: 9781619306783, $17.95
Hardcover: 9781619306769, $22.95
eBook: all formats available, $12.99
Specs: 8 x 10, 128 pages, color interior
Focus: Engineering & Technology
GRL: V
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Projectile Science is part of the Technology for Today
set of four STEM books that explore the digital landscape
of today and tomorrow. Other titles in this set include
Industrial Design, Big Data, and Artificial Intelligence.
Learn more about Projectile Science at 		
nomadpress.net/nomadpress-books/projectile-science/
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Projectile Science Classroom Guide

ESSENTIAL QUESTIONS TO ASK

KEY VOCABULARY

BEFORE READING

accelerate, ballistics, drag,
gyroscope, inertia, kinetic
energy, propellant

1

Establish Background Knowledge
a What do you already know about ballistics and projectile science?
b Have you ever launched a projectile with a slingshot or a bow and arrow?
c What are some of the safety protocols people need to use when experimenting with projectiles?

2

Skill Introduction
a What do you do when you come to a word or phrase you do not know?
b How do photographs and videos help someone learn about a topic?

CCC: CCSS.ELA-Literacy.L.5.4a Use context (e.g., cause/effect relationships and comparisons in text) as a clue
to the meaning of a word or phrase.

DURING READING
1

Check for Understanding
a When is an object a projectile? When is it not?
b How does an object reach orbit around something?
c How are rockets similar to pebbles shot with a slingshot? How are they different?

CCC: CCSS.ELA-Literacy.L.5.6 Acquire and use accurately grade-appropriate general academic and domainspecific words and phrases, including those that signal contrast, addition, and other logical relationships (e.g.,
however, although, nevertheless, similarly, moreover, in addition).

Watch what happens to falling objects in an airles chamber!
https://www.youtube.com/watch?v=E43-CfukEgs
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ESSENTIAL QUESTIONS TO ASK
AFTER READING
1

Summary and Expansion
a What forces are acting on a projectile during its flight?
b Where can you find parabolas in your own daily life?
c How do vertical motion and horizontal motion work together on projectiles?
d What are the different kinds of energy and how do they affect each other?
e What might wars be like today if we still relied on catapults and other early tools of mechanical advantage?
f How does a counterweight work?
g What are some different ways of manipulating the motion of a projectile through the air?
h What are some of the factors that can influence Galileo’s famous
experiment of dropping objects from the Tower of Pisa?
i
j

How does a gyroscope work?
What’s the difference between solid fuel and liquid fuel when powering rockets?

CCC: CCSS.ELA-Literacy.RI.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.
CCC: CCSS.ELA-Literacy.RI.5.4 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.
CCC: CCSS.ELA-Literacy.RI.5.2 Determine two or more main ideas of a text and explain how they are supported
by key details; summarize the text.

COMMON CORE CONNECTIONS
Grade: 5 Language CCSS.ELA-Literacy.L.5.3,4,4a,4a,4b,4c,5,5a,5c,6
Grade: 5 Reading: Foundation Skills CCSS.ELA-Literacy.RF.5.3,3a,4,4a,4c
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,1c,1c,1d,2,3,4,5,6
Grade: 5 Writing CCSS.ELA-Literacy.W.5.2,2a,2b,2c,2d,4,7,8,9,10
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COMMON CORE CONNECTIONS
Grade: 5 Language CCSS.ELA-Literacy.L.5.3,4,4a,4a,4b,4c,5,5a,5c,6
3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.
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.
4b Use common, grade-appropriate Greek and Latin affixes and roots as clues to the meaning of a word (e.g., photograph,
photosynthesis).
4c 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.
5a Interpret figurative language, including similes and metaphors, in context.
5c 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.
4c 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).
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.
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COMMON CORE CONNECTIONS
Grade: 5 Speaking & Listening CCSS.ELA-Literacy.SL.5.1,1a,1c,1c,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.5.2,2a,2b,2c,2d,4,7,8,9,10
2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
2a Introduce a topic clearly, provide a general observation and focus, and group related information logically; include
formatting (e.g., headings), illustrations, and multimedia when useful to aiding comprehension.
2b Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related to the
topic.
2c Link ideas within and across categories of information using words, phrases, and clauses (e.g., in contrast, especially).
2d Use precise language and domain-specific vocabulary to inform about or explain the topic.
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.
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 discipline-specific tasks, purposes, and audiences.
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Project from Projectile Science: The Physics Behind Kicking a Field Goal and Launching
a Rocket with Science Activities for Kids

Activity

ACTIVITY!

WHAT MAKES WIFFLE BALLS
WAFFLE?
Have you ever played Wiffle ball? The crazy plastic ball is famous for
seeming to defy the laws of physics with its crazy curves and dramatic
drops. What makes the Wiffle ball behave the way it does?
a few Wiffle balls with tape. Try to use the same amount of tape for
›eachWrap
ball. Cut through the tape of one Wiffle ball so that the holes are open but
leave the other Wiffle balls covered.
throw one covered ball and the open ball several times each
›at aOutdoors,
target. Carefully observe how they move.
Try your best to throw each ball the same way, and from the same
›distance.
What happens? Draw the ballistic trajectory of each experiment in your
engineering notebook.
Questions to think about
» Is there a difference in how the two » Why wrap the Wiffle balls with about
balls move? If there is, what do you
the same amount of tape? And why
think is causing the difference? If not,
try to throw them the same way each
why not?
time?

Try This!
Try using something to throw the balls—a catapult or slingshot, for example. Does
the way the projectiles are accelerated affect their motion? Try cutting the holes just
on one side of one of the covered balls and throwing the ball with holes facing in
different directions. Does this affect the ball’s motion? Record the motion of the balls
in slow-motion video and compare their trajectories. How do they differ? How are
they the same? Can you think of ways to measure the differences using the camera?

90

Check out more titles and other great activities at nomadpress.net.
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More Books About Technology!

Author: Carla Mooney

Author: Angie Smibert

Author: Carla Mooney

Author: Vicki V. May

Author: Carla Mooney

Author: Kathy Ceceri

Author: Kathy Ceceri

Author: Andi DIehn

Author: Marcia Amidon Lusted

Check them out at nomadpress.net

/NomadPress

/NomadPress

/NomadPressVT

@NomadPressVT

Copyright © 2018 by Nomad Press. All rights reserved. The trademark “Nomad Press” and the Nomad Press logo are trademarks of Nomad Communications, Inc.

