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INTRODUCTION

LETTER TO TEACHERS
Dear Educator,

Science, technology, engineering and mathematics — known as STEM — are as important to sports as slam
dunks, touchdowns, goals, home runs or a hole-in-one. Students are naturally curious about the way things
work around them — and they love to play games! Game On! combines both interests and shows students how
science, technology, engineering and math provide the power behind some of their favorite sports — baseball,
football, hockey, basketball, soccer and golf.

To drive home the value of STEM in a student’s education — and its potential impact on a career choice —
Chevron Corporation uses sports to engage and excite students about their learning — and their futures. Game
On! links STEM directly to a student’s world. By providing a scientific lens focused on something fun — like
sports — students can draw connections to their lives that are “real” and instructive!

Game On! introduces physical science and forces at play while playing. Understanding parabolic arcs and
conservation of energy in the context of a basketball game contributes to deeper learning of concepts like
motion, drag, lift and gravity. Chemistry and engineering contribute directly to technology that makes layers of
ice safer for hockey players whizzing by. Baseball depends on mathematics for statistics and why hurling balls
from the outfield at a just the right angle will get that last out. Learning why the quarterback’s grip and spin

on a “prolate spheroid” are critical to the game of football brings geometry to life. Hexagons and pentagons
connected in a particular pattern can cover a soccer ball. Swinging a club with just the right angle puts a
scientific “spin” on golf!

Activities in Game On! are fully aligned with national common core standards in English language arts,
mathematics and the Next Generation Science Standards. Each lesson provides students opportunities to read
expository text, support claims by locating evidence, interpret data and master domain specific vocabulary
while reading about games they love to play or watch. Each lesson encourages recording observations, data,

or findings in a Science Notebook. Journaling information teaches students how to “write like a scientist” —

an essential component of cross content skills in the common core. Options for notebooks might range from
stapled pieces of paper to a composition book, spiral notebook, or even electronic record keeping through an
online learning platform. Discussing ideas with partners, participating in experiments and solving problems
help learners practice communication, collaboration, critical thinking and creativity — skills critical to success in
college and careers of the 21* century.

We know teachers and students will love the science behind sinking a hockey goal, hitting a homerun, stuffing
a slam dunk or scoring a touchdown. Science, technology, engineering and math are a winning combination
whether on the field or in the classroom. So grab your favorite ball, bat, helmet, mitt or driver — because it’s
Game On!
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STANDARDS

Reading Informational Text (RI):Gr.4-5;

Speaking & Listening (SL):Gr.4-8 1 2 1121112112
RI1 !?ead closely‘to determine.what science text says explicitly; make logical ° ° ° ° ° ° ° °
inferences; cite specific evidence to support conclusions drawn from text
RL3 Analyze how a key idea is introduced, illustrated, and elaborated in a text ° ° ° °
through examples
RI.4 | Determine the meaning of technical words/phrases as they are used ® () [ [ [ ) [ [ [
Interpret information presented in charts; explain how the information
RI.T contributes to an understanding of the text e e ° ¢ ¢
RLS Evgluate specific glaims, distinguishing claims that are supported by ° ° ° °
evidence from claims that are not
Engage in a range of collaborative discussion with diverse partners on ° ® °
s11 topics, texts, and issues, building on others’ ideas and expressing clearly
Review key ideas expressed and demonstrate understanding (] [ ) () [ ) [ )
SL.2 | Interpret information presented in diverse media and formats (] ° ° ° () [ ° °
pasens 00tha Basketha | |
Reading for Science and Technical Subjects (RST): Gr 6-8
1 2121|212
RST1 Cite specific textual evidence to support analysis of science and ° ° ° ° ° ° ° °
technical texts
RST.3 | Follow precisely a multi-step procedure when carrying out experiments [
RST4 !)eterrr}ine.t.he meaning of domain-specific words and phrases as used ° ° ° ° ° ° ° °
in a scientific or technical context
Integrate quantitative or technical information expressed in words in a text
K . . . . . . [ [ J [} [} [} [ J [ J
RST.7 with a version of that information expressed visually (e.g., in a chart or table)
cont.
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STANDARDS

Next Generation Science Standards: Gr 4-8

Physical Science (PS)

PS.2A | Forces and Motion e (o | o o e | o | o | o
PS.3A | Definitions of energy (kinetic/potential) )

PS.3B | Conservation of energy and energy transfer ® [ [
PS.3C | Relationship between energy and forces [ ) [ [

Crosscutting Concepts (CC)

CC.2 | Cause and Effect: Mechanism and explanation ® ® [ [ [ ) [ ) [

CC.3 | Scale, Proportion and Quantity [ )

CC.4 | Energy and Matter () () [ ° [ [

CC.6 | Structure and Function e | o | o [

Science & Engineering Practices (SEP)

SEP3 | Plan and carry out investigations [ [ o [ [
SEP4 | Analyze and interpret data ® () [ () [
SEP5 | Use mathematics and computational thinking (] [ [} () [ o

SER9 | Obtaining, evaluating and communicating information ® ® [
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INTRODUCING THE UNIT OF STUDY TO YOUR STUDENTS
Introduce your students to Game On! by drawing connections between science,
technology, engineering and math and the sports included in this unit of study. This
simple introductory activity focuses students by tapping into what they already
know and understand about sports and STEM.

OBJECTIVES:

* Connect STEM to the six sports in this unit of study

* Understand the impact of STEM on gear and equipment over time
* Develop communication, collaboration and critical thinking skills

SAY: Athletes in the 21st century compete in expansive arenas or on well-groomed
fields with state-of-the-art gear and digital scoreboards to track scores and provide
instant replay. But athletes thousands of years ago competed in venues vastly
different with equipment that was not nearly as safe and not standardized. Ancient
archers, discus throwers or swordsmen engaged in competition using equipment
forged by hand.

SAY: As people observed the world around them, science and mathematics
developed. Over time, people applied scientific and mathematical principles to
create, or engineer, products including equipment used in sports. The application
of science and math to create a product is called technology. Today science,
technology, engineering and math are known as STEM — and STEM has a big
impact on every sport that’s played. In Game On! we are going to learn how STEM
and sports work — and play — together.

DRAW: This graphic organizer.

QO

SPORTS

-
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SAY: Let’s begin by forming groups of 2 to 4 students to brainstorm. How many
different kinds of sports can you name? Fill each circle in this diagram with a
different sport. Then add to the circle the unique equipment or gear needed to play
that sport. (Answers will vary: archery, baseball, basketball, cycling, fencing, field
hockey, fishing, football, golf, gymnastics, high jumping, ice hockey, lacrosse, running,
cross-country skiing, downhill skiing, water skiing, swimming, water polo, etc.)

REVIEW and DISCUSS how science, technology, engineering and math influence
equipment design. Everything from the shape of a football to the dimples on a golf
ball connects to science and math.

SAY: In this unit of study we will look more closely at how STEM is linked to six
particular sports: baseball, football, ice hockey, basketball, soccer and golf.

DISTRIBUTE the worksheet. REVIEW the directions, definitions and examples.
ALLOW time to work in groups. Have students meet with other “sport alike” groups
to share and exchange information.

SHARE: Have “sport alike” groups share with the class.

CLOSURE: Now that you’re warmed up, let’s move into Game On! to learn more
about STEM and sports.
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INTRODUCING GAME ON'!

Names:

1. With your teammates, circle one of the sports listed below.

2. Review the definitions of Science, Technology, Engineering and Math (STEM) in each box.

3. Brainstorm how Science, Technology, Engineering and Math are part of the sport you chose.
(One example for football is shown in each box.)

Sport (circle one): Basketball Baseball Football Ice Hockey Golf  Soccer

Science Technology

Learning about and understanding the natural Applying what is learned through science.
world through observation and experimentation
Example: Figuring out why a football Example: Writing the software program that
moves through the air differently when runs the scoreboard.

a quarterback changes his grip.

Engineering Math

Applying scientific knowledge, mathematics and A branch of science that studies numbers,
real experiences to design objects. guantities, shapes, and how they are interrelated.
Example: Designing the electronic scoreboard Example: Tracking the number of passes
that shows instant replays of a football game. completed compared to how many times a

football is thrown.
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BASEBALL: LESSON 1

Students will:

¢ Understand three forces
that affect a baseball
(drag, lift, gravity)

e Build content
vocabulary

* Identify facts in
expository text

* Complete “if ... then”
charts to compare
pitches

 Use graphic organizers
to record data

You will need:

* Game On! Page 4,
“Baseball — The
Physics of Pitching” —
one per student

* Science Notebook —
one per student (or
electronic if online)

Vocabulary:

* physics — n. (Greek
physike natural) science
that deals with matter,
energy, motion and force

e friction — n. (Latin
frictio rubbing) rubbing
one thing against another

* gravity — n. (Latin
gravitat heaviness)
a force that causes
objects to fall toward
the earth

WARM UP

SAY: Imagine yourself at a baseball park. Think for a minute about all the things
you might see moving in the game. RECORD responses (e.g., balls flying, bats
swinging, players running, outfielders diving, catchers throwing, runners sliding).
Physics is a branch of science that studies matter, energy and how things move.
In today’s lesson we’ll learn how different forces work on a baseball, and how
physics helps strike out batters!

SCAFFOLD: Create the following chart on the board. Have students copy the
chart in their Science Notebooks and take notes as part of “close reading.”

SAY: As you read the page 4, find three forces that affect a baseball. Describe
how each force acts on an object. (Answers shown)

REVIEW responses.

What is “drag”?

a force that slows a
moving object

What is “lift”?
an upward motion
created by the force
of an object moving
through air

What is “gravity”?

a force that pulls an
object downward

SAY: As you read “The Physics of Pitching” look for words that fit these sentences.
* A ball needs energy so it can overcome (A: gravity).
* The pitcher’s wind up puts a force on the ball to give it (A: energy).
SAY: Cup your hand and move it quickly back and forth. Can you feel the air? This
is the same feeling you get on your face when you run or ride a bike. What you’re
feeling is actually the friction of the air as your face or hand moves through it.

Friction makes a difference to a pitcher! As soon as the pitcher releases the ball, air
starts slowing it down. The friction of the air causes a force that is opposite to the

forward-moving force that the pitcher puts on the ball. This opposite force is called
“drag.” Pitchers “wind up” a particular way to put greater force on the ball.

ACTION: Direct students to stand up and pantomime winding up and throwing
an imaginary baseball as hard as they can. How far do you think your ball will

travel? Then pantomime throwing a ball gently. How far will this ball go?

DISCUSS: What happens when a small force is put on a ball when thrown?
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BASEBALL: LESSON 1

GAME TIME

SAY: There are a dozen different ways a pitcher can throw a baseball to try
striking out a batter. Pitches have different names—from fastball to cutter, slider,
splitter—even a “screwball!” One popular pitch is a curve ball. As you read page
5, (“Does a curve ball actually curve?”) record at least five facts in your Science
Notebook about the curve ball. (Additional answers shown)

Facts About Curve Balls

. can curve up to 18”

. hard to hit

. as ball spins, top surface moves in same direction as air
. bottom air and ball move in opposite directions

. spinning ball throws air down

. air pushes ball up

. backspin creates lift

N[OOI B|WIN|F-

DIFFERENT STROKES: SCAFFOLD: Help students compare pitches with
a graphic organizer. Write “if” statements in the first column. Help students
complete the “then” column.

If you throw a curve ball ... |... the ball will drop downward towards the dirt

If you throw a slider ... ... the ball will drop downward and to the left

If you throw a screwball ... |... the ball will drop downward and to the right
POST-GAME HIGHLIGHTS

1. Critical Thinking: How might a taller pitcher have an advantage over a
shorter pitcher? (A: releases ball closer to the plate, longer arms for greater
velocity, more downward spin on ball, etc.)

2. Beyond Baseball: Use the Internet to research, illustrate and explain different
kinds of pitches.

3. Imagin-eer: In your Science Notebook illustrate drag, lift and gravity. Then
draw a curve ball, slider and screwball and show how these three forces work
on each pitch.
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BASEBALL: LESSON 2

Students will:

¢ Understand forces that
affect a throw (force,
forward motion, gravity)

* Calculate “Batting
Average” and “Earned
Run Average” (ERA)

* Build content vocabulary

e Conduct a simple
experiment

o Use “if/then” and
“cause/effect” statements

You will need:

* Game On! Page 6,
“Angled for Distance”
— one per student

¢ Science Notebook —
one per student (or
electronic if online)

e Calculators

¢ Baseball bats, hammers,
sticker or tape

Vocabulary:

* angle — n. (Latin
angulus corner) a figure
formed by two rays
sharing a common end
point

e average — n. (Arabic
awariyah damaged
merchandise) a quantity
that represents the mean

e vibration — n. (Latin
vibratus move to and
fro) the periodic motion
of an object

WARM UP

ASK: The pitcher isn’t the only player that uses math and physics in a ballgame.
All nine players use math to catch, field, throw accurately and go the distance to
help their team.

DO: Write the following guiding questions on the board.

SAY: As you read “closely” today, find and underline evidence to answer these
guiding questions.

Answers
more than 200 feet

Guiding Questions
How far does a center fielder have to throw

the ball?

What does the force of the throw do to the |gives the ball a forward
ball? motion (makes it go forward)
What force acts on a moving ball to pull it | gravity

downward?

How should a fielder throw the baseball upward and outward at the
to get the greatest distance before gravity | right angle

pulls it down?

What is the best angle for a fielder to throw |45 degrees

the ball?

DISCUSS: What happens if a player throws the ball straight up or at too high of
an angle? What if a player throws too low to the ground or too small of an angle?

GAME TIME

SAY: Coaches, players, team owners and fans use math to keep records on how
well players perform. Facts include how many times a player hits the ball, gets to
base, makes an error or scores a run.

DO: Allow time for students to add more statistics they may know.

SAY: Two very important statistics in baseball are the “batting average” of each
player and the “earned run average” of pitchers.

DIRECT the students to locate and read page 6, “Let’s Talk Stats.” REVIEW
formulas one at a time. DISTRIBUTE calculators. ASK students to calculate the
following batting averages and earned run averages. Then rank players for batting
averages and ERAs from best to next best, etc.

NOTE: A higher batting average is better; a lower ERA is better.
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BASEBALL: LESSON 2

Batting Average
# of # of Times Batting Average Ranking
Hits at Bat
Pat Pitcher 1 10 1/10 =.100 4
Chris Catcher 4 12 4/12=1/3 =.333 2
Frankie First Base 6 10 6/10 =.600 1
Olive Outfield 5 20 5/20 = ¥4 =.250 3
Sam Shortstop 2 20 1/20 =.050 5
Earned Run Average
Pitcher # of # Total Earned Run Average Ranking
Runs Innings (Runs x 9)/Innings
Diego 12 68 12x9=108/68 = 1.58 4
Diana 6 42 6x9=54/42 =1.29 3
Don 20 100 20x 9 =180/100 = 1.80 5
David 8 58 8x9=72/58=1.24 2
Dana 4 63 4x9=36/63=0.57 1

Scientist’s Notebook — Finding the “Sweet Spot”
SAY: Batters try to hit the ball on the “sweet spot” to make the ball travel farther

and faster.

DIRECT students to read the experiment and underline key words before

distributing materials to small groups. Next, answer the following “If ... then ...
so” statements comparing the “sweet spot” to any other place on the bat. Finally,
complete the “cause” and “effect” chart.

If you hit the bat with
the hammer ...

... the bat moves
sideways and bends ...

... you feel vibrations.

spot ...

If you hit the sweet

... the bat doesn’t bend

as much ...

vibrations.

... you feel no

Because energy isn’t going into
vibrations ...

... more energy goes to the ball, and
the ball goes faster and farther!
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BASEBALL: LESSON 2

POST-GAME HIGHLIGHTS

1. Be the Coach: Imagine you’re the coach and a player wants to know how to
improve his throwing, pitching or batting. Based on what you learned in this
section, what advice might you give?

2. Beyond Baseball: Use the Internet to research the batting averages and ERA’s
of players on your favorite team.

3. Imagin-eer: In your Science Notebook illustrate three different angles for
a center fielder to throw the ball. Explain in writing what will happen with
different angles.
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FOOTBALL: LESSON 1

Students will:

e Understand Newton’s
First and Second
Laws of Motion in the
context of football

* Build content
vocabulary

* Locate text-dependent
information

e Construct “if ...
then” statements and
paraphrase the gist
 Use graphic organizers
to record data

You will need:

* Game On! Page 8,
“Aerodynamics in
Football” — one per
student

¢ Science Notebook —
one per student (or
electronic if online)

* A football and a wad of
tissue paper

WARM UP

ASK: What do people mean when they say they are “forced” to do something?
(Record responses)

SAY: In physics, a “force” is when power is exerted upon an object. This force,
or action, makes an object move as a “reaction.” What kinds of “forces” (or
actions) do you see in a typical game of football?

SCAFFOLD: Create the following chart on the board with five guiding questions
in the first column. Have students copy the chart in their Science Notebooks, and
ask students to select three guiding questions that most interest them to answer as
they read.

SAY: As you read “Aerodynamics in Football” on Page 8, look for answers to
three of the questions that most interest you.

Guiding Questions

Answers (Sample responses shown)

The shape lets players put “spin” on the
ball when thrown or kicked.

Spin creates airflow over the ball.

1. What does the unique shape
of a football let players do?

2. How does “spin” on a
football affect its motion?

3. Why do “spin” and airflow
matter in football?

4. What affect does the
quarterback’s grip have?

5. How does air flow work on a
football?

Spin and airflow matter because gravity
is working to pull the ball down.

Different grips get more lift.

Air traveling above the ball is forced
downward by the spin, and the air below
creates lift.

REVIEW the unique shape of a prolate spheroid and responses using a football.

GAME TIME

TACKLING NEWTON’S LAWS

SAY: Football players may not realize they are using the principles of physics
during a game. A scientist named Sir Isaac Newton developed three laws about
moving objects called “Newton’s Three Laws of Motion.” Read the section about
Newton’s First and Second Laws of Motion on Page 9 and see if you can locate
the missing information in these “If ...then” statements. Then rephrase his words
using a football example.
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GAME ON!
FOOTBALL: LESSON 1

Vocabulary:

e force — n. (Latin fortis
strong) power exerted
upon an object

e prolate — adj. (Latin
prolatus bring forward;
extend) elongated or
lengthened along the
diameter

e spheroid — n. (Greek
sphairoeidés) a solid
geometric figure in the
shape of a sphere (like
a ball)

* gyroscope — n. (Greek
gyros ring and skopion
to look at) a device
consisting of a heavy
disk or wheel spun
rapidly about an axis
like a top

e axis — n. (Latin axis a
wild animal of India) a
central line that bisects
a figure

e inertia — n. (Latin
inertia unskillfulness,
idleness) the property
of matter by which it
retains a state of rest or
its velocity in a straight
line so long as it is
not acted upon by an
external force

First Law:
- If an object is set
in motion ...

- If an object has
more mass ...

« ... then it doesn’t
change its motion
unless another
force acts upon it.

+ ... then it will take
more force to
change its motion.

In other words ...

« If you throw a football,

it will keep moving until
gravity pulls it down.
Without gravity, it would
keep traveling!

- If a big player is carrying

the ball, it will take another
big player to stop him.

Second Law:

- If force is applied
to an object (or
mass) ...

+ ... then it will begin
to move.

- If you use force to throw or

kick a football, it will travel.
Otherwise, the football will
sit on the ground!

REVIEW: The definition of “inertia.” Discuss how a football thrown on the
moon travels much farther than on earth because there is much less gravity.

At zero gravity, a football would keep moving through space unless something
crashed into it to slow it down, stop it or change its direction.

DEMONSTRATE Newton’s First and Second Laws of Motion using a football
and a wad of tissue paper. Show students that it takes more force to stop a moving
football than a moving wad of tissue paper because the football has more mass.

POST-GAME HIGHLIGHTS

1. Mass Demonstration: Throw objects of different mass like a football, baseball,
wad of newspaper, wad of tissue paper, cotton ball and compare how much
force it takes to make them move or stop moving. Compare distance of objects
of different mass thrown with the same force. Record findings in your Science

Notebook.

2. Picture This: Illustrate spin, mass, force, and Newton’s First and Second Laws
of Motion in your Science Notebook.
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FOOTBALL: LESSON 2

Students will:

e Understand Newton’s
Third Law of Motion in
the context of football

e Build content
vocabulary

* Calculate averages

* Construct a timeline for
close reading

* Seek evidence to
support claims

* Evaluate safety features
enhanced through
technology over time

You will need:

* Game On! Page 10,
“Newton’s Third Law
of Motion” — one per
student

* Science Notebook —
one per student (or
electronic if online)

* Book, pencil, wad of

paper or other objects
to push

WARM UP
ASK: What do you remember about Newton’s First and Second Laws of Motion?
(Record responses)

SAY: Remember that in physics, a “force” is a power exerted upon an object.
This force, or action, makes an object move as a “reaction.” Newton’s Third Law
of Motion has to do with action and reaction.

SCAFFOLD: Continue the “If ... then” chart from Lesson 1.

SAY: As you read “Newton’s Third Law of Motion,” on page 10, locate the information
in this “if ... then” statement. Finally, rephrase his words using a football example.

In other words...

Third Law:

- If there is | - ... there is an equal - Player “A” (running with the
an action ... and opposite reaction ball) is tackled by Player “B.”

(forces act in pairs) Player “A” falls to the ground.

DEMONSTRATE: Have students experiment. Gently push a book, wad of
paper, a pencil or other objects. Observe the action (pushing) and reaction (object
moving). Now apply more force to the same objects and observe that more force
(pushing harder) results in a greater reaction (more distance moved).

GAME TIME

TACKLING MATH

SAY: Football leagues rotate games among different teams in the league.
Normally, each team plays another team twice — one time at their home field
and a second time at the opponent’s home field. Once the season begins, special
mathematicians known as “statisticians” keep track of team “stats.” What are
some stats you’ve heard in different sports? (Allow time for responses)

SAY: In the STEM Football League, there are six teams. In three weeks each team
has played one game against another team. Today you will tackle two tasks.

WRITE ON BOARD (Scaffolding): Task 1: Calculate each teams average
points. Task 2: Rank teams from first to last place based on games won.

SAY: Remember that average — or “mean” — is a way to calculate the “central”
value of a set of numbers. To figure the average, add up the numbers in a set;
then divide by how many numbers there are. To find the average of 10, 16 and 19,
first add 10 + 16 + 19. This totals 45. Next, divide by 3 because there are three
numbers in this set. 45 divided by 3 = 15. The average score is 15.
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FOOTBALL: LESSON 2

CHECK FOR UNDERSTANDING - SAY: What are the team names? What

m is the score of the first game between Aerodynamics and Energizers? Which

Vocabulary: team won? Who did the Aerodynamics play in Week 2? In Week 3? Circle the
Aerodynamics scores in each game and determine the average.

e action — n. (Latin actio
— to act) an exertion
of power or force;
reaction — an action in
reverse direction

SCIENTIST NOTEBOOK: PLAY IT SAFE: HELMET HISTORY
SAY: Football is a game that requires special equipment. One of the most
important pieces is the helmet. In this section, you will learn more about how

. . engineers have designed safer helmets over time.
* motion — n. (Latin J J f

motio — to move) the
process of changing
place or position

¢ helmet — n. (Middle
French diminutive of
helme - helm) a form | | | | | | | |

DO: Direct students to draw a timeline on the board illustrating the decades listed.
In the box above each decade, write a 6 to 8 word summary of the main idea from
each decade. (Scaffolding)

. | | | | | | | |
of protective head 1920s 1930s 1940s 1950s 1960s 1970s 1980s-90s  Today
covering

* concussion — n. (Latin WELL, WHAT DO YOU KNOW?
consussio — a shaking) SAY: To win this challenge, circle answers in the reading as evidence to support
injury to the brain due your response. Complete the chart. For every false answer, find evidence to make
to a blow to the head it true. (Answers shown)
Question T/F Decade Make it True

1 T 1970s

2 F 1920s made of soft leather

3 F 1950s players in the field

4 T 1980s-90s

5 T 1920s

POST-GAME HIGHLIGHTS

1. Draw it! In your Science Notebook, illustrate and label an action force and a
reaction force such as a foot kicking a football.

2. STEM Design! Engineer the football helmet of the future! What features
would you add to make it safer? Illustrate and describe this amazing helmet in
your Science Notebook.

3.It’s Logical! Create a schedule for the six teams in the STEM football league
so that each team plays every other team at least one time without playing any
team twice. How many games must be played? (Answer: 15; 5+4+3+2+1)
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Students will:

e Understand how
engineering and
technology make
hockey a safer sport

* Build content
vocabulary

* Sequence information

* Determine accuracy of
text-dependent claims

* Find evidence through
close reading

* Use graphic organizers
to record data

You will need:

* Game On! Page 12,
“The Chemistry of
Hockey” — one per
student

* Science Notebook —
one per student (or
electronic if online)

WARM UP

SCAFFOLD: Create the following “Know” and “Need to Know” chart on the board.

SAY: Ice hockey is a fast contact sport played on ice between two teams. Before
reading, let’s find out how much you already “know” about hockey and what you

might “need to know.” (Chart responses)

Know Need to Know

REVIEW responses.

SAY: How might a game like hockey be dangerous? (List)

GAME TIME

SAY: One of the critical components of ice hockey is a safe skating surface.
Uneven or broken ice can cause a player to fall and get hurt. Scientists use
chemistry to make the ice as safe as possible. Chemistry also makes hockey more
exciting so that the players and pucks will move smoothly and quickly — but not so
fast that players lose control. Review the diagram on Page 12.

GUIDING QUESTION: What different layers are needed to make a smooth and

safe skating surface?

Description (Answers Shown)

First a 1/32” clear base layer

Next a 1/32” layer painted white

Then a 1/16” clear layer

Next a layer for painting lines and team logos

Finally 10 layers one on top of the other to make ice 1” thick

SAY: As you read closely, underline evidence to support the following claims.

Claim Evidence (Answers Shown)

1. Ice hockey is rigorous sport for
athletes.

“During one game, players will
skate nearly 200 miles.”

2. Building the surface in thin
layers is safer.

“... building layers creates a
stronger surface that won’t crack.”

3. Scientists have developed the
ideal skating surfaces for ice
hockey.

“Chemistry studies help pros find
just the right amount of minerals for

a perfect ice surface.”



TEACHER GUIDE

GAME ON!

Vocabulary:

e engineer — n. (Latin
ingenia design; devise)
a person skilled in
design, construction
and use of machines or
engines

e technician — n. (Greek
technikos art and craft)
a person skilled in
mechanical or industrial
techniques

* chemistry — n. (Greek
chemia alchemy)
science that deals with
properties and forms of
matter

e rink — n. (Scots renk
battle) a smooth sheet
of ice for skating often
in an arena

BATH MATH
ASK: If it costs $2.00 to fill one 50-gallon bath tub with water, how much would it
cost to cover an ice rink 1 inch thick? (A: $424.00)

MAKING RINK ICE
DIRECT the students to sequence the following information. Identify Step #1.

Steps (Answers shown)

1 (provide) Lay down pipes
3 Fill pipes will chilled salt water
Freeze purified water

Spray purified water on concrete slab
Build a concrete slab on top of pipes

Making Ice

N[O

THE STORY OF THE HOCKEY PUCK - Page 13

SCAFFOLD: Write the following process for “close reading” on the board.

1. Pronounce all missing words with teacher; repeat.

2. Read the entire selection first to “get the gist.”

3. Re-read the entire selection and underline clues in each sentence that have a
missing word.

4. Select a word from word bank that makes the most sense.

5. Re-read the sentence with your word. Does it sound right and make sense?

PROVE IT!
SAY: Locate proof in the text to support these claims.

Claim Proof

Rubber was invented more than rubber invented in 1839
150 years ago.

Hockey pucks have been made out
of many different materials.

Ice hockey skates are different from
regular ice skates.

balls, stones, lumps of coal, etc.

groove in the center of blade; two
sharp edges

POST-GAME HIGHLIGHTS

1. Imagin-eer: You’re the coach of a new team. Select a mascot and design a logo.

2. Think Twice: Summarize how science is part of hockey. Consider ice surface,
hockey puck, ice skates or composition of water.

3. Explore: Use the Internet to score answers! How old is hockey? Where did it
begin? How many teams are in professional hockey today? What is the name of
the professional team closest to your town or city?



TEACHER GUIDE

Students will:

* Understand that
engineers invent
machines

* Build content vocabulary
 Sequence information

e Conduct a simple
experiment with
multiple trials

* Understand the
importance of
protective gear

You will need:

* Game On! Page 14,
“Technology on the
Ice” — one per student

* Science Notebook —
one per student (or
electronic if online)

* Yardstick (one per team)

Vocabulary:

e filter — n. (Latin filtrum
felt used to strain) a
substance through
which liquids pass to
catch impurities

e surface — n. (Latin
superficies on the face)
the utmost layer

¢ observation — n. (Latin
observar to watch) act
of viewing or noting a
fact for science

e reaction — n. (Latin
re+actum something
done again) action of a
muscle in response to
stimulus

WARM UP

SAY: With players skating over 200 miles during one game, the ice takes quite

a beating. It’s critical for the safety of the players to keep the ice as smooth as
possible. This means stopping the game to clean and smooth the ice. Imagine
you’ve been asked to invent a machine to do this job. What features might such a
machine need? (Allow time for brainstorming. Chart ideas.)

SAY: 60 years ago an American inventor named Frank Zamboni owned an ice
skating rink in Los Angeles. He figured out a solution for smoothing ice that

saved lots of time during a game. As you read Page 14, look for the answer to

this GUIDING QUESTION: What are at least three things that Frank Zamponi’s
invention can do? (A: shave the ice, collect the ice, wash/rinse the ice shavings and
resurface the ice)

ASK: How does the Zamboni® ice resurfacing machine compare with the features
you imagined your machine might need?

Features of a Zamboni®
ice resurfacing machine

List student ideas + Built on wheels like a truck

- Blade to cut or shave the ice

+ Snow tank for “ice making”

- Water to rinse the shavings

- Filter to clean the shavings

+ Water spreading device

- Heavy towel to spread water on surface

Features of Our Invention

SAY: Technology is the use of science to find solutions or invent useful devices.
Engineers are people who study how to design, build, test and operate machines
that can improve our lives. Frank Zamboni used engineering concepts and
technology to invent his ice-shaving machine that was both useful and solved a
problem!



TEACHER GUIDE

GAME TIME

THE REACTION TIME TEST

SAY: One very important player on a hockey team is the “goalie.” His job is

to prevent the opposing team from scoring a point by stopping the hockey puck
from entering the net. With a puck traveling so fast, what kind of safety equipment
might a goalie need for protection? (List ideas)

SAY: In addition to protective gear, goalies must be equipped with quick reflexes.
It takes many years of practice to move that quickly. Today'’s experiment on Page
15 will test your reflexes to see if practice makes a difference in your response time.

DO:

1. Review steps and illustrations on Page 15, The Reaction Time Test. Point out
how text features (e.g., illustrations, layout) help comprehension.

2. Model activity

3. Check for understanding

4. Form teams

5. Distribute yardsticks

6. Allow adequate time for 10 trials per teammate

ASK: Did your reaction time improve with each trial? How much?

SCIENCE SCOOP
SCAFFOLD: Record information in a comparison matrix.

Catching (in inches) Reaction Time
Most people 6” to 8” 177 to .204 seconds
Professional goalie 4.5” .100 seconds
POST-GAME HIGHLIGHTS

1. Imagin-eer: Draw a picture in your Science Notebook of your ice-shaving
invention. Label features.

2.Ice Hockey Trivia: Use the Internet to research ice hockey. Create a class trivia
game from the facts discovered. Sample questions:
* How many players on a team?
* What are names of positions on a team?
* How is ice hockey scored?
* How long is a game? (minutes of playing time)
* What are names and mascots of different teams?
* How long and wide is the rink?



TEACHER GUIDE GAME ON!

BASKETBALL: LESSON 1

osszorives [k
ASK: What do people mean when they say they have a “lot of energy”? (Chart
Students will: responses.) Energy gives people—and things—the power to move. Today we’re

going to learn about energy and the science of basketball. Athletes, and the

* Understand three kinds basketballs they use, both use energy to score points.

of energy (potential,

Kinetic, thermal) SCAFFOLD: Create the chart below with two prompts in the first column and

* Build content vocabulary | headers in the next three columns. Have students copy the chart in their Science

. Notebooks and take notes in the six boxes for “close reading.”
* Determine accuracy of

text-dependent claims SAY: As you read the first section, look for three kinds of energy and note how

* Think critically about each is different from the other. Find an example for each kind of energy using a
physical forces bouncing basketball. (Answers shown.)

* Use graphic organizers
to record data Kinetic Potential Thermal

Definition? | Energy of motion Energy based on | Energy from
You will need: position (stored) |temperature of
matter
* Game On! Page 16, Basketball | A basketball A basketball held | A basketball hitting
Bounce: It’s About example? | moving or bouncing | above the ground |the ground slows

Energy” — one per student from friction and

¢ Science Notebook — heating slightly

one per student (or

electronic if online) REVIEW responses.
Vocabulary: GAME TIME
SAY: Now that you know about three kinds of energy in basketball, underline
* kinetic — adj. (Greek evidence to decide if the following claims are TRUE or FALSE. (Answers shown.)
kinetikos moving)
caused by motion Claims True False
* potential — adj. (Latin a. As a ball falls it begins to lose kinetic energy. X
potent to have power) b. When it hits the ground, the ball has lots of X
possible as opposed to kinetic — or motion — energy.
actual c. Potential energy in a basketball turns into both X
o thermal — adj. (Greek thermal and kinetic energy.
thermos hot) caused by d. If you drop a basketball and let it bounce, the X
heat or temperature bounce gets higher and longer.

* energy — n. (Greek
energeia activity)
capacity for vigorous
activity; available power




TEACHER GUIDE

BASKETBALL: LESSON 1

THE BOUNCE FACTOR
SAY: Think about different kinds of balls used in different sports. How many
different kinds can you list? Why do different sports need different kinds of balls?

SAY: As you read this section, use this chart to note facts about how height,
surface and temperature affect the bounce of a ball. (Potential answers shown.)

Height Surface Temperature
- Higher ball has more |+ Springier surfaces - Ball gets warmer as
potential energy. change more as ball it bounces.
+ As ball drops, it gains| hits them. - Balls bounce higher
speed. * Molecules do not and faster when
- Potential energy have to do as much warmetr.
converts into kinetic flattening.
energy. - Softer surfaces like
+ The longer the fall, trampoline and ball
the more kinetic bounces higher and
energy and the faster.
higher the bounce.

Fill in the Blank — Cause and Effect

1. Because a basketball gains speed as it is dropped, the potential energy is
changed into . (A: kinetic energy)

2. Because springier surfaces act like a trampoline, a ball bounces
when it hits. (A: higher and faster)

3. Because air molecules inside a basketball expand when it is warmer, the ball
will . (A: bounce higher and faster)

POST-GAME HIGHLIGHTS
1. Chat it UP! Working with a partner, explain the difference between kinetic,
potential and thermal energy.

2. Imagin-eer! Create a three-panel comic strip about a talking basketball that
explains how energy changes when it is bounced.




TEACHER GUIDE

GAME ON!

BASKETBALL: LESSON 2

Students will:

e Understand the
connection between

parabolic arcs and
basketball

* Build content
vocabulary

* Use guiding questions
for close reading

* Locate text-dependent
information

» Use graphic organizers
to record data

You will need:

* Game On! Page 18,
“Swish! It’s Geometry”
— one per student

* Science Notebook —
one per student (or
electronic if online)

e Basketball
e Protractors

Vocabulary:

e parabola — n. (Greek
parabole throwing) a
special curve shaped
like an arch

e diameter — n. (Greek
diametros measure
diagonal) a straight line
passing through the
center of a circle

e structure — n. (Latin
struere to put together)
something built or
constructed

WARM UP
DRAW a curved line on the board. ASK: What is the name of this figure?
(Record responses.)

SAY: A technical name for this curved line is a parabola or parabolic arc.
Without parabolic arcs, it would be impossible to play basketball. Today we’ll
learn more about why athletes practice shots that follow a parabolic arc to score.

SCAFFOLD: Create the following chart on the board with two guiding questions
in the first column. Have students copy the chart in their Science Notebooks.

SAY: As you read page 18, “Swish! It’'s Geometry” look for answers to these
guiding questions.

Guiding Question
What happens if the ball hits the

Answers (Sample responses shown)
It has a greater change of bouncing

rim of the hoop? out.
Why does a player throw the ball in [ The ball goes over and high above
an arc? the rim to enter from above. This
increases the chances of scoring!
REVIEW responses.
GAME TIME

SAY: A parabolic arc makes all the difference in making a basket. But there’s even
more geometry involved with making shots! Read page 18, “Dunk Directions”
and see if you can locate the missing information in these “If ...then” statements.

a. If the hoop is 18” in diameter, ... then the hoop is about
and the basketball about 9.4 inches wider than the basketball.

inches wide, (A: estimate 9”7, actual 8.6”)
b. If a ball is dunked at a 90° angle |... then the ball is likely
straight into the hoop, to . (A: sink all the way

through to score)
... then the ball needs to be
. (A: shot at an angle)

... then the ball has and
a greater chance
(A: more space; to score)

c. If a ball is shot from farther away,

d. If a player increases the entry
angle of the ball’s arc,




TEACHER GUIDE GAME ON!

BASKETBALL: LESSON 2

THE BIG DROP
ASK: How can we calculate how high a ball will bounce? Scientists solve
problems, check estimates and formulate theories by using math.

DEMONSTRATE the relationship between height and bounce by using a
basketball. Next show how the bounce was calculated at 80% when dropped from
the Statue of Liberty.

DIRECT students in teams of two to solve the remaining calculations; one
partner solves in feet, while the other solves in meters.

POST-GAME HIGHLIGHTS

1. Angle Tangle! Use a protractor to illustrate angles of 30°,45°, 55° and 90° in
your Science Notebook. Explain to a partner how the angle makes a difference
in successful shooting.

2. The Shot Clock’s Ticking! Basketball is a fast sport, and professional players
have only 24 seconds to take a shot! How many of these 3-point math problems
can you complete in 24 seconds?

8x3

3x7

5x3

17 -3

8+3

12/3

11-3

3+9

18/3

21-3

3x3

15/3

3x0

15-3

6/3

9x3

1 — 3 baskets = Jump shot!
4 — 5 baskets = Free throw!
6 — 7 baskets = Slam dunk!

8+ baskets = All Star!
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WARM UP
SCAFFOLD: Create the following “Know” and “Need to Know” chart on the board.

Students will:

e Understand how gravity | SAY: Golf is a sport that has been around for many centuries. Like all sports, it
and angle affect the requires skill and strategies to overcome challenges and win the game. Let’s begin
distance of a golf ball by finding out how much you already know about golf, and what you might want

‘ . o
« Build content to learn as we begin swinging! (Chart responses)

vocabulary
. Know Need To Know
* Determine accuracy of
text-dependent claims

* Use close reading to
complete a “cloze”
reading

REVIEW responses.

BREAKING ON THE GREEN
SAY: Golf courses look smooth and green but are built with slopes that can make
a ball travel in unwanted directions. This is part of the fun and frustration of golf.

e Interpret data shared in
a table

You will need:

e Game On! Page 20
“Breaking on the

Green” — one per
student CLAIM EVIDENCE (Answers shown)

Slopes make it difficult to “... Although golf courses may appear flat,
control the ball on a course. | most have hills and dips that prevent a ball
from traveling in a straight line.”

SAY: As you read Page 20 closely, underline evidence to support the following
claims.

* Science Notebook —
one per student (or
electronic if online)

Golfers combine thinking “... The golfer must make the ball curve, or
* Protractor (1 per and skills to get the ball into | break, toward the hole.”
student or team of two) | | the hole. “A golfer hits the ball slightly uphill to use

the tilt of the ground to make the shot.”

HOW MUCH SPIN?
DIRECT students to the angled club faces on page 21.

SAY: Look for the answers to these questions as you read.

1. What controls the speed and direction of a shot? (A: spin)

2. What angles are better for long shots? (A: a slight angle or nearly vertical face)

3. What angles are better for higher, shorter shots? (A: a more angled face)

4. What conclusion can you make about the relationship between distance and angle?
(A: the greater the angle, the shorter the distance traveled)

DISTRIBUTE protractors and have students measure the angles of the club faces
in the illustration on Page 21. Record answers in Science Note book.




TEACHER GUIDE GAME ON!

Vocabulary:

e golf — n. (Old English
gowfe club) a game in
which clubs with heads
of wood or metal are
used to hit a small ball

on a course with 9 or
18 holes

e resistance — n. (Latin
resistere to remain
standing) opposition of
one force on another

friction — n. (Latin
frictio rubbing) surface
relative resistance to
motion; the rubbing

of the surface of one
object on another

distance — n. (Latin
distant to stand apart)
the amount of space
between two points

DIRECT students to the ANGLE and SPIN data table on Page 21. READ the
question.

ASK: What does the information in this table tell us? (A: The relationship
between the angle on the face of a club and the number of spins or revolutions
per minute)

SAY: Data tells a story. Look at the data in this table and create a “fact”
statement.

Examples:

* The greater the angle, the greater the spin speed.

¢ A 30° angle has about four times the spin of a 10° angle.

* Between 50° and 60° there is not as much spin increase as between other angles.

SCAFFOLD: Write the following process for “cloze reading” on the board.

1. Read all words in the box with the teacher; clarify the meaning of any
unfamiliar words.

2. Read the entire selection two times to “get the gist” — do not fill in words yet.

3. Read again and fill in the easy answers that you are sure are correct. Cross off
words in the box as you use them.

4. Next, fill in the slightly more difficult words that sound correct. Cross off words

in the box.

. Finally, complete filling in the remaining words.

6. Re-read the sentences. Do the words make sense? Does the entire reading make
sense?

7. Compare answers with a partner.

9]

POST-GAME HIGHLIGHTS

1. Imagin-eer: Draw a Venn diagram comparing golf to baseball, football, hockey
or basketball. How are they alike? How are they different?

2. Think Twice: Summarize in your Notebook how science is part of golf.
Consider slopes on a golf course, angle of a club face, distance, spin or surface
of golf balls.

3. Explore: Use the Internet to score answers! Who were the first Scots to play
golf? What is the Grand Slam of golf? Who are the major players today?



TEACHER GUIDE

GAME ON!

Students will:

e Understand that
engineers make
changes in equipment

e Build content
vocabulary

e Draw to scale using
centimeters

e Understand and
calculate volume

* Conduct a simple
experiment

You will need:

* Game On! Page 22
“History of Golf Clubs”
— one per student

e Centimeter ruler

* Graduated mL cylinder,
water and marble small
enough to fit in the
cylinder

* Science Notebook —
one per student (or
electronic if online)

WARM UP

SAY: Sports equipment changes often as new designs are engineered to get
better results. It’s no different with golf! Brainstorm with a partner the kinds of
equipment and gear that are needed for a round of golf. (e.g., clubs, bags, tees,
balls, cleats, shoes, clothing, golf carts, bag carts, etc.)

SAY: Originally, golf clubs were handmade. As you read this section on Page 22,

look for answers to these questions:

1. Why were the original golf clubs called “woods”? (A: They were carved from
wood.)

2. What did golfers discover when they hit with a hollow steel club? (A: They had
more control over the ball.)

3. Why is titanium used today? (A: It is stronger and lighter than steel.)

SAY: Golf clubs are often re-designed to use better materials, shapes and grips.
There are strict rules, however, for the exact measurement of the golf club head.

DRAW the shape and dimensions below on the board.

7.1 cm

12.7 cm

SAY: Using your centimeter ruler draw a rectangle in your Science Notebook that is
exactly 12.7 cm wide and 7.1 cm high. This is the precise size of the golf club head.

CALCULATING VOLUME - Archimedes’ Principle

SAY: Figuring out the amount of space — or volume — of a golf club head can be
tricky. Thanks to the ancient Greek mathematician and scientist, Archimedes of
Syracuse, there is an easy way to check for volume. History tells us Archimedes
was given a problem by King Hiero Il who asked him to figure out if a golden
crown was pure gold or if a dishonest blacksmith had replaced some of the gold
with silver. Archimedes could not melt the crown or change its shape. One day
when Archimedes was stepping into a tub of water, he noticed the water level
rose as he got in. He determined that this method of “submersion” could be used
to test the volume of the crown by comparing the mass of the golden crown to
the volume of the water “displaced” and then to gold. Through his experiment,
wise Archimedes was able to prove to King Hiero that the King had indeed been
cheated by the blacksmith!



TEACHER GUIDE

GAME ON!

Vocabulary:

e distribute — v. (Latin
distributus to divide) to
spread over a space or
area

* displacement — n.
(Middle French
des+placer remove) the
weight or the volume of
fluid that is “displaced”
(takes the place of) by
a floating or submerged
body

e volume — n. (Latin
volumen roll of sheets)
the amount of space
that an object occupies

* Archimedes’ Principle
— the law that a body
immersed in a fluid is
buoyed up by a force
(buoyant force) equal to
the weight of the fluid
displaced by the body

DEMONSTRATE:

1. Add an amount of water to a graduated cylinder and note the level in mL of the water.
2. Drop a marble in the water.

3. Note the new level in mL of the water.

4. Subtract the lower number from the higher number to determine volume.

NOTE: If you have enough cylinders and marbles for teams of 2 to 4, allow
students to conduct their own experiment with different levels of water and the same
size marble. Is the volume always the same no matter how much water is used?

DIRECT the students to record results in their Science Notebooks. Then ask
students to read and complete the “Find an Object’s Volume” on Page 23.

POST-GAME HIGHLIGHTS

1. Imagin-eer: Draw a picture in your Science Notebook of the next generation
golf club. What features might you engineer to improve the game? Label the
parts — shaft, club, face, grip.

2. Golf Trivia: Use the Internet to research golf with a partner. Can you answer
all questions in 15 minutes or less?
* What is par on most golf courses? (72)
* What are the four major championships in golf? (U.S. Open, British Open,
The Masters and the P.G.A. Championship)
* What is the maximum number of clubs allowed in the golf bag? (14)
* Who won the British Open in 20157 (Zach Johnson)
* In what city and state is the U.S. Masters played? (Augusta, Georgia)
* What color is the jacket that the Masters champion gets to wear? (green)
* Who owns the most major tournament titles? (Jack Nicklaus)
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SOCCER: LESSON 1

Students will:

e Understand air pressure
and how it affects
the movement of an
inflated ball

* Build content
vocabulary

¢ Find evidence to
support claims

* Construct pentagons
(extension activity)

You will need:

* Game On! Page 24
“Geometry in Soccer” —
one per student

¢ Science Notebook —
one per student (or
electronic if online)

e Soccer ball

* For extension
activity (“Post-Game
Highlights”): plastic
straws (two colors);
Pipe cleaners (chenille
stems); scissors; ruler

WARM UP

SAY: Soccer is a very popular sport worldwide. Billions of people in hundreds
of nations enjoy playing or watching soccer. Television satellites have brought
international competitions like the World Cup into our living rooms. Let’s begin
by finding out what you already know about soccer—the players, equipment and
scoring. DRAW the chart below and brainstorm.

Players

Equipment

Scoring

SAY: In a game of soccer we can also see scientific principles in action—from
the shape of the ball, to the impact of air pressure, to the transfer of energy when
the ball is kicked. As you read “Geometry in Soccer” and “Engineering Soccer
Footwear” look for evidence to support these two claims. (Answers shown)

Claims Evidence

1. The black and white shapes on the
surface of a soccer ball help players
during a game. (Teacher Note:
Demonstrate with a soccer ball)

Players can follow the curve of the
ball as it goes down the field by
watching the pattern of black and
white shapes.

2. It is necessary to have cleats of
different types.

Different cleats are needed for
different kinds of weather or field
conditions.

GAME TIME

MATH CHALLENGE and VOCABULARY

SAY: The names of polygons (figures with many sides) have Greek and Latin

origins. SHOW the following.

DIRECT the students to copy the chart in their Science Notebook and add

illustrations.

ASK: What other English words begin with these prefixes?

Meaning
Three (angles)

Tri(angle)- Latin

Meaning

Hept(agon) - Greek Seven (angles and sides)

Quadri (lateral)- Latin

Four (sides and angles)

Oct(agon)- Greek Eight (angles and sides)

Pent(agon)- Greek Five (angles and sides)

Non(agon)- Latin Nine (angles and sides)

Hex(agon)- Greek Six (angles and sides)




TEACHER GUIDE GAME ON!
SOCCER: LESSON 1

m WHAT MAKES A BALL BOUNCE?

Vocabulary: SAY: Air pressure is everywhere! When you inflate a ball, it has different air
pressure than the air surrounding it. These differences affect what happens when
the ball hits another object like your head, knee, foot or the turf. The following
statements are mixed up. Read the section on “What makes a ball bounce?” and
then number these in the right order from what happens first (#1) to last (#4).

 pentagon — n. (Greek
pentagonos five-
angled) a polygon with
five angles and five

sides
« hexagon - n. (Greek
hexagonon six-angled) 4 The ball takes off in the direction of lower air pressure.
a polygon with six 2 The ball filled with air is kicked and hits a hard surface.
angles and six sides 1 | Fill a deflated ball with air creating air pressure inside the ball.
* nonagon — n. (Latin 3 | When the ball hits a hard surface, air molecules inside the ball
nonus ninth) a polygon compress and increase air pressure.
with nine angles and
nine sides DEMONSTRATE with a soccer ball.
e traction — n. (Latin
tractus dragged) POST-GAME HIGHLIGHTS
adhesive friction of a 1. One more time! In your own words, explain in your Science Notebook what
body on a surface as a happens to air pressure when you kick a soccer ball.
tire on the road
* air pressure — n. (Latin 2. Group Pentagons! For a group of five students, you will need: 60 plastic
pressura pressing) straws (30 each of two colors); pipe cleaners (chenille stems); scissors; ruler.
force exerted by air Teachers: to see full instructions to build a dome or a sphere, go to
on a surface in contact babbledabbledo.com/stem-kids-straw-geodesic-dome/
with it a. Select one color plastic straw. Cut 35 pieces that each measure 4”.

These will be Strut A. Strut A will form the outside of each pentagon.

b. Select second color plastic straw. Cut 30 pieces that each measure 3.5”.
These will be Strut B. Strut B will form the inside “peak” of each pentagon.

c. Feed pipe cleaners through 5 pieces of Strut A. (Join pipe cleaners by
twisting ends together to make one continuous length.)

Bend the 5 pieces so you have a pentagon shape. Secure ends together.

d. Feed pipe cleaners through 2 pieces of Strut B. Bend in the middle and
secure each end of Strut B to two adjacent corners of the pentagon by
twisting the pipe cleaners together. Thread 2 more pieces of Strut B and
secure to two more corners of the pentagon. Thread 1 final Strut B onto the
pipe cleaner and join to remaining angle on pentagon. Secure all Strut B’s
in the middle of the pentagon to form a “peak”. (Hide pipe cleaner ends by
threading back through the straws.)

e. Challenge students to figure out how to assemble their pentagons into a dome
using pipe cleaners as connectors!
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SOCCER: LESSON 2

WARM UP

m SAY: Imagine it’s 100 degrees outside! How do you stay cool? ALLOW TIME

Students will: TO RESPOND.
e Understand the
importance of hydration SAY: Good athletes know the importance of keeping in top physical and mental
for optimal athletic condition. This includes eating properly and drinking plenty of fluids to stay cool.

performance ASK: Why is drinking fluids so important when playing soccer or any sport?

" Build content DRAW the chart below on the board. Include only the two claims. Have students

bul . e
V?Ca 4 ‘ary copy in their Science Notebook. (Answers shown)
¢ Find evidence to
support claims SAY: As you read this first section “The Biology of the Game,” Page 26, look for
* Read closely evidence to support these two claims about the importance of hydration in sports.
e Conduct a simple REVIEW responses.

experiment using the

scientific method Claims Evidence

. . 1. Hydration is critical during Drinking plenty of water to keep
You will need: sports. hydrated is essential.
. ‘C‘;ame On! Page 26 2. Your body is made up mostly of | Water is the main ingredient of most
The Biology of water. parts of the human bodly.

Soccer” — one per

student GAME TIME
* Science Notebook — What parts of your body have water?

one per student (or

electronic if online) DRAW the chart below on the board and have students copy in their Science

* Experiment for Groups Notebooks. List only the body parts.
of Four: 4 ice cubes,

4 clear plastic cups, SAY: Water is essential to the human body. As you read this section, identify
4 sheets of different the importance of water to these body parts. (Answers shown) REVIEW after
colored paper (black, reading.
white, yellow, red),
scissors, tape Body Part Water Connection Body Part Water Connection
Blood Helps move nutrients Eyes Tears in eyes
and remove waste
Stomach Helps fluids in Joints Provides liquid
stomach digest food in joints to move
smoothly
Mouth & Nose | Found in saliva and Skin Sweat cools body
mucous when heated




TEACHER GUIDE GAME ON!
SOCCER: LESSON 2

Vocabulary:

* nutrition — 7.
(Latin nutritionem
nourishment) food,
nutrients

* hydration — n. (Greek
hydor water) addition
of water; replacement
of body fluids

e digest — n. (Latin
digesta carry apart)
to convert food into
absorbable form into
the system

e absorb — n. (Latin

ab+sorbere suck in)
to fill

SOCCER: SCIENCE NOTEBOOK - COLOR AND HEAT
* ONLINE: www.teachengineering .org
* SEARCH: Hands-on Activity: Do different colors absorb heat better?

SAY: On hot days the color of your tee-shirt makes a difference in how hot or
cool you feel. This experiment will help us investigate which colors absorb heat
more quickly and more slowly. We will use the scientific method and record all
steps in your Science Notebook. Begin by listing the following sections in your
Notebook.

DIRECT students to copy Column A. Students should complete Column B as a
group.

DIVIDE students into teams of four. The facilitator gathers materials for the
group. The reader reads each step. Each student should cover one plastic cup with
a different colored piece of paper. All students record the investigation and results
in their Science Notebooks.

Column A Column B

Name of Investigation | Color and Heat
Purpose

Hypothesis

Materials

Steps
Findings/Observations
Conclusion

POST-GAME HIGHLIGHTS

1. Write On! Imagine you are an investigative journalist writing for the science
section of the local online newspaper. Report on the Color and Heat experiment
using who, what, when, where, why and how of newspaper reporting. Write
your article in your Science Notebook.

2. Good Adyvice: Create a poster showing why it’s important to stay hydrated
during sports. Outline the human body and connect body parts to a brief
explanation.

3. Thirst Quencher? Many companies sell sports drinks with nutrients added.
Research products and company claims about why their product is better
than water. With your group, prepare a short presentation about one of these
products and determine if it is beneficial or not for an athlete to purchase.
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APPENDIX

ANSWERS TO CROSSWORD PUZZLE

STEM Crossword Puzzle

'S|U|R|'F|A|CIE 'E
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‘'S L E E
P T 'FIO|R E|] |R
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R R I|] |'R
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I B H Il |S I °F
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C 0]
‘AlE[R|O|D|YIN]JAIMII|C|S
ACROSS DOWN
1. the outer layer of an object (page 17) 2. asubstance through which liquids pass to catch impurities (page 14)
4, action of a muscle in response to a stimulus (page 15) 3. capadity for vigorous activity; available power (page 4)
7. power exerted on an object (page 4) 5. aperson skilled in mechanical or industrial techniques (page 12)
9. the branch of math that deals with properties of figures (page 18) 6. a solid geometric figure in the shape of a sphere (like a ball) (page 8)
10. elongated or lengthened along the diameter (page 8) 8. aspedial curve shaped like an arch (page 18)
12. possible as opposed to actual (page 76) 11. opposition of one force on another (page 4)
16. act of viewing or noting a fact for science (page 74) 13. caused by heat or temperature (page 16)
17. the property of matter by which it retains a state of rest or its velocityina ~ 14. caused by motion (page 16)
straight line so long as it is not acted upon by an external force (page 9) 15. surface relative resistance to motion; the rubbing of one surface
18. a central line that bisects a figure (page 18) against another (page 16)

19. a pitch that curves down and away from the batter (page 5)
20. astraight line passing through the center of a circle (page 18)
21. the way air moves around things (page 4)



