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Everyday Earth and Space SciencE Mysteries Matrix

Stories

Basic Concepts Moon Tricks

Where Are 

the Acorns? Master Gardener Frosty Morning

The Little Tent That 

Cried

States of Matter X X X

Change of State X X X

Physical Change X X X

Melting X X

Systems X X X X X

Light X X

Refl ection X X X

Heat Energy X X X

Temperature X X

Energy X X X

Water Cycle X X

Rock Cycle X

Evaporation X X

Condensation X X

Weathering X

Erosion X

Deposition X

Rotation/Revolution X X

Moon Phases X

Time X X

Basic Concepts

What’s Hiding in 

the Woodpile?

The New 

Greenhouse Rotten Apples

Now Just Wait a 

Minute! Cool It, Dude!

States of Matter X

Phase Change X

Heat Energy X X X

Physical Change X

Energy Spectrum X

Temperature X X

Conservation of Matter X X X

Living Things X

Nature of Technology X

Design and Systems X

Gravity X

Time X

Technological Design X

Flow of Energy X X

Recycling Matter X

Weather and Climate X

Light X

continued
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Basic Concepts

Where Did the 

Puddles Go?

What Are the 

Chances?

Here’s the 

Crusher

Daylight 

Saving Time

A Day on Bare 

Mountain

States of Matter X X

Phase Change X X X

Heat Energy X X

Physical Change X X X

Energy Spectrum X X

Temperature X X X X

Conservation of Matter X X X X X

Nature of Technology X

Design and Systems X X X

Gravity X X

Time X

Technological Design X

Flow of Energy X X X

Recycling Matter X X

Weather and Climate X X X

Light X X

Basic Concepts The Coldest Time

Is the Earth 

Getting Heavier?

What’s the Moon 

Like Around the 

World? Sunrise, Sunset

Solar Energy X

Temperature X

Heat X

Radiational Cooling X

Weather X

Climate X

Recycling of Matter X

Decay X

Decomposition X

Conservation of Matter X

Closed System X X

Equinox X

Solstice X X

Latitude X X

Earth’s Tilt X

Refl ection X

Revolution X X

Moon Phases X

Earth-Moon-Sun System X X© H
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Chapter 5

Moon Tricks

F
rankie turned eight on April 2nd. For a birth-
day present, he got a new bicycle—a 16-speed 
trail bike so that he could go out on the trails 
with his mom, dad, and older sisters, Karen and 

Martha. But his best present was a room of his own. 
His parents had just bought a new house in the same 
neighborhood and the new house had more rooms. His 
new room had windows looking out over the backyard. 
His mom told him they faced east.

Th e fi rst day in the new house was fun. All of 
the furniture from the old house had to be put into 

new places and it was like putting together a puzzle. 
For their fi rst meal in the new house, they sent out 
for pizza. Everybody was laughing and having a great 
time. But fi nally it was bedtime for Frankie. His mom 
and dad went up with him to his room to tuck him in. 
Frankie had placed his bed so that when he was lying in 
it, he could look across the room and out of some win-
dows up near the ceiling. After he got into his pajamas, 
crawled into bed, and said goodnight to everyone, his 
parents turned out the light. 

“Wow! Look at that!” said Frankie.
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“Look at what?” mom asked as she stood in the dark room.
“Th e Moon! It’s right there in the middle of my window! It’s like a picture with 

a frame around it.” 
“So it is,” said Dad. “Lucky you to have a room with the Moon looking in 

your window at bedtime each night.”
Th e Moon was full—a big white circle, perfectly round and beaming light 

into Frankie’s room. Frankie went to sleep easily. Even being in a strange room in 
a strange house seemed less scary since he had the Moon as his own night-light.

Th e next night, Frankie went up to bed and looked forward to seeing his new 
friend the Moon shining in his window. After the goodnights, the light was turned 
off  and Frankie looked over at the window.  

“Hey!” he shouted. “No Moon! Where is it?”
He bounded out of bed and looked up at the clear starry sky and saw no Moon 

at all. He felt cheated. Th e next night, no Moon again.
Two nights later, still no Moon at bedtime. What a disappointment! Bedtime 

wasn’t as cool as it was on his fi rst night.
A few days later, Frankie awoke in the middle of the night. A police car whizzed 

by the house, sirens screaming. Frankie sat up, frightened by the noise. He looked 
over and saw, to his amazement, his old friend the Moon, framed in the window. 
It was the Moon all right but it was not big and round. It looked like someone had 
cut off  the right half of the circle. 

Frankie was puzzled by this but too tired to think about it. It was three o’clock 
in the morning after all and he quickly dropped off  to sleep again. 

Th e next morning at breakfast he remembered what happened the night 
before and told everyone at the breakfast table what he had seen. Everyone seemed 
to have a diff erent opinion. 

Karen said there were clouds covering half of the Moon. She didn’t know 
why it was outside his window at three o’clock. She also said Frankie might have 
been dreaming.

Martha thought that the Moon changed shapes through the night. She said it 
came up full and by the time it set, it was just a sliver of light. 

Everyone laughed when Mom said she was pretty sure she sometimes saw the 
Moon in the daytime. But Dad agreed and said that maybe the Moon rose at dif-
ferent times each day. But that didn’t explain the diff erent shape.

Frankie was still left with a puzzle because nobody was sure of anything. 
Frankie wanted to be able to predict where the Moon would be at certain times 
and what shape it would have. How can you and Frankie fi nd out why the Moon 
was showing up framed in his window at diff erent times and in diff erent shapes?

© H
aw

ke
r B

ro
wnlo

w E
du

ca
tio

n



© 2015 Hawker Brownlow Education • 9781760010850 • NST0850© 2015 Hawker Brownlow Education • 9781760010850 • NST0850

MOON  T R I CKSMOON  T R I CKS

4545

Chapter 5Purpose
Th e apparent daily motion of the Moon and other celestial objects through the sky 
is a major science concept. Th is story is designed to call attention to the changes in 
position and shape of the Moon over time. It is part of a larger conceptual scheme 
known as periodic motion. Everything is in motion, and fi nding patterns that 
repeat themselves is one of the hallmarks of science. Other examples of periodic 
motion are pendulums, seasons, and sound frequencies. 

Th e Moon is such a common object in the sky that it seems a paradox that 
the majority of the population so poorly understands this familiar object. It is 
probably the fact that it is so familiar that it is taken for granted, like the number 
of steps you descend as you leave your home each day or the color of your best 
friend’s eyes. Th erefore, the purpose of the story is to motivate students to observe 
the Moon each day, record their observations and fi nd the patterns in the Moon’s 
movement and shape. For older students, the reasons for these patterns might also 
be the curricular goal.

Related Concepts
• Periodic motion • Astronomical motion
• Time  • Pattern seeking
• Refl ection  • Light
• Revolution  • Rotation

Don’t Be Surprised
Your students may well echo the comments given by the story’s characters. Since 
you will be recording these ideas, they will constitute questions for your evolv-
ing curriculum. Th e most common misconception regarding Moon phases is that 
the shadow of the Earth causes the phases. Some students believe that planets 
other than the Earth cast shadows on the Moon. Clouds or other planets are often 
blamed for blotting out parts of the Moon and some believe like Frankie’s sister 
that the Moon undergoes a complete phase change in one day. Research shows 
that these ideas are common throughout the world and often persist into adult-
hood. Overcoming these ideas requires that students judge for themselves that the 
ideas listed above are not plausible, necessary, or not even observable. In order to 
combat the Earth shadow misconception, it is necessary for the students to experi-
ence a model that shows that the Earth does not enter into phase change and is 
responsible only for Moon eclipses. Most of these misconceptions are those voiced 
by some members of Frankie’s family in the story. In this story Mom and Dad 
both made valid comments at breakfast.© H
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Chapter 11

Cool It, Dude!

R
osa and Paula stopped in at their favorite 
sub shop for a sub and a cold drink. As Rosa 
fi lled her cup with ice she complained to her 
friend John, the counter boy. “Why do you 

guys only give us crushed ice in our drinks instead of 
ice cubes? Th e ice melts so fast, we get watered down 
drinks instead of the real thing.” 

John rolled his eyes. If he had a quarter for every 
time that question was asked, he could quit this 
job and retire.

“Th e boss says crushed ice cools the drinks off  
faster,” John mumbled. 

“What did you say, John boy?” teased Rosa.
“I said,” John said slowly and clearly, “the boss says 

crushed ice cools the drink quicker than cubes.”   
“Is that really true?” asked Rosa. “Sounds weird. Ice 

is ice, cubes or crushed. What diff erence does the size 
of the ice make?”  

Paula piped in, “Well, I do believe crushed ice melts 
faster, but it waters down the drink faster too!”
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“Yeah but people usually drink it fast when they eat subs so it doesn’t take 
them long to empty the cup,” replied John. “Th ey want their drink to be cold, 
fast!”  

“I’m not sure I believe that stuff  about cooling drinks off  faster with crushed 
ice. You want to prove that to me?” said Paula. 

“I don’t have to,” said John. “I only work here. Find out one way or another 
for yourself.” 

“Okay we will,” said Rosa, “as soon as we get home.” 
“And another thing, why use crushed ice? Cause it takes up more space and 

we get less drink?”
John couldn’t let that one go by. “It doesn’t make any diff erence, crushed or 

cubes, takes up the same space.
 “Wait a sec,” Rosa responded, “ you mean to tell me, if I crushed a cube of ice, 

it would take up the same space as the cube, uncrushed?” 
“Well, I think so,” answered John. “At least that’s what the boss says. Actually, 

it doesn’t really make a lot of sense, come to think of it. Seems like there is more 
of it, crushed.”

Th e three looked at each other for a moment. Paula fi nally said, “It has to take 
up more space, there are more pieces.” 

John thought a moment. “Well, it’s still the same cube—just smaller pieces—
we didn’t add anything.”  

“Yeah, but each tiny piece takes up space and there are more ice pieces to fi ll 
the cup,” countered Rosa.

“Well, it looks like you have two things to prove, now “ said John as he wiped 
off  the counter. “Be sure and let me know so I can clue the boss in and get fi red!” 
he said with a grin.
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Chapter 11Purpose
Th ere are two concepts at work here: conservation of matter and the question 
about many surfaces vs. fewer surfaces absorbing heat. You may wonder what this 
story is doing in the Earth system science area, but it has to do not only with ther-
modynamics and conservation of matter but with water, arguably the most impor-
tant material we have on the planet. You may think it sounds more like a physics 
story, but I suspect that more integration of the various sciences is done in Earth 
science than in any other of the disciplines because it uses so many concepts from 
other areas in order to understand its overarching view of the world we live in. I 
also feel that we do too much compartmentalizing of disciplines so that students 
often do not see how they all fi t together. In any case, Rosa and Paula shouldn’t 
have trouble fi nding out some answers to their dilemmas in their own kitchens, 
and nor should your students.

Related Concepts
• Conservation of substance • Displacement
• Heat absorption and surface area • State changes
• Water • Solids and liquids

Don’t Be Surprised
Th ere are several possible things your students may have already formed miscon-
ceptions about that you might want to think about as you use this story. Young 
children may believe that if you break something into pieces, there is more of 
it than when it was whole. Students usually understand the fl aw in this kind of 
thinking on their own when they are ready, but helping them see that the mass of 
things does not change when their shape is modifi ed or broken into pieces is not 
time wasted. 

Th e other misconception may exist into adulthood and may be semantic as 
much as it is scientifi c: Many people believe that cold moves out of ice cubes into 
the drink and thus cools it. Th is is contrary to the scientifi c view that thermal 
energy moves from the warmer to the cooler. In fact, heat is defi ned as a transfer 
of energy from an object that is hot to one that is cooler. You may want to suggest 
that they think of thermal energy as the mover and of cold as a lack of thermal 
energy. It is the warmth that does the moving, not the cold. I will address this in 
more detail in the content background section. It is imperative that they think of 
energy transfer in this way if they are to make sense out of the story and the cool-
ing of a drink by use of ice. © H
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