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. Mirror, Mirror
%
),

Learni{ lore the phenomenon of seeing their reflections in some objects but not
others. learn that mirrors are the best objects for seeing themselves because they

are shiny an %&T hen they explore how to redirect a light beam using flashlights and

mirrors. o@
e
Performance Expect @ns

1-PS4-2: Make observations/@/nstruct an evidence-based account that objects can be seen only when
illuminated. P 4

K-2-ETS1-2: Develop a simple sketctl, awing, or physical model to illustrate how the shape of an object
helps it function as needed to solve a gichﬁoblem.
d

e
Disciaﬂary Core Ideas

PS4.B: Electlg
Radiation

by Vicki CODD iustrated by

Science and Engineering

Practice Crosscutting Concept

Constructing Explanations and Cause and Effect

Designing Solutions

Make observations (firsthand

or from media) to construct an
evidence-based account for natural
phenomena.

Use tools and materials provided
to design a device that solves a
specific problem.

@&wtic

Objects can be seen if lighg is
available to illuminate t rif

they give off their own light. o

Mirrors can be used to redirect 9/
.
S

light beam.

ETS1.B: Developing Possible
Solutions

Simple tests can be designed to
gather evidence to support or
refute student ideas about causes.

/s

X!

Designs can be conveyed through
sketches, drawings, or physical
models. These representations are

“%
Q.
o,
(7
2,

Note: The activities in this lesson will help students move toward the performance expectations listed, w is
the goal after multiple activities. However, the activities will not by themselves be sufficient to reach the p@
*

useful in communicating ideas
for a problem’s solutions to other
people.

formance expectations.
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pesmse= Featured Picture Books

PUBLISHER: Henry Holt
YEAR: 2003
GENRE: Story

mirror).
AUTHOR: Vicki Cobb

2 YEAR: 2002

by Vicki CObb iustrated by Julia Gorton b *

%

TITLE: What Did They See?
AUTHOR: John Schindel
ILLUSTRATOR: Doug Cushman

SUMMARY: Raccoon hurries to show Beaver, Porcupine, and Otter the
most amazing “thingamajig” that they have ever seen (a

TITLE: | See Myself

ILLUSTRATOR: Julia Gorton
PUBLISHER: HarperCollins

O/‘ GENRE: Non-Narrative Information
#SUMMARY:  Learn why you can see yourselfin shiny objects with this
fun, interactive book about light.

This lesson will take several class periods. Sugg icheduhng is as follows:

Engage with What Did They See? Readsoud

Explore/Explain with 7 See Myself Read Alo@

Elaborate with Mirror Challenges
Evaluate with Light Up the Dark Cave

For What Did They See? Read-Aloud

Plastic mirror hidden in a “mystery bag or box” with a large question mark on(@ front of the bag

For 1 See Myself Read-Aloud
Small plastic mirror
Small flashlight
For Mirror Challenges (per pair)
Small plastic mirror
Small flashlight
For Light Up the Dark Cave (per pair)
Small flashlight (from the explore phase)

Small plastic mirror (from the explore phase)

o,,o
%,
Ordering Information for errorsoe

Educational Innovations, Inc.
wwuw. teachersource.com
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¢ Mailing tube or paper towel tube with one end s A F E 'I' Y

covered
* A figurine of a person that can fit in the tube (such L p.revent breakag.e L7 make sureany fraglle
O as a LEGO figurine) equipment/materials and furniture are not in the
/o) direct walkway where students will be working on
S nt Pages the a‘ctlwty. :
Lo ( 1 Remind students to move slowly in the darkened
Mir @: allenges room to prevent slipping, tripping, or falling injuries.
* Light Dark Cave Make sure the light level in the darkened room is left
© STEM EVC'%C ata level high enough for students to safely see while
ing in the room.
Ao moving in
Background 'I? Wash hands with soap and water after completing
Light is an essential part o @Veryday lives. Without this activity.

light, we would not be able 6ste. This fact can be
difficult for some students to b e, because most
of us have never been in a complet@rk place before. Light behaves according to special rules. For
example, it always travels in a straight #ifie, undil it hits something. When light hits a mirror, it reflects,
or bounces off the surface. (Note: The bo ee Myself uses the kid-friendly term bounce instead of the
scientific term reflect. Technically speaking, li oes not “bounce” in the same way that a ball bounces.
Instead, light is actually absorbed by the moleculé§in the mirror and then sent back out as a reflection.)
The light traveling in any one direction in a straighit 816 is called a 72y of light. A group of light rays
given out from a source is called a beam of light. o Y,

The law of reflection states that, when something bonk;s off a perfectly flat surface, the angle at
which it hits the surface will be equal to the angle at which it @nces away. A mirror reflects light in
this way because of its very flat, smooth surface. A mirror is made@§ a glass sheet in front of a metallic
coating where the reflection actually occurs. A curved mirror, like a flp house mirror, can be thought
of as consisting of a very large number of small flat mirrors oriented dblightly different angles. The
law of reflection still applies, but the image you see is distorted. A very s@r, spoon can be used to

demonstrate this type of distortion. )

Light isn’t just reflected off mirrors; light is reflected off every object you see. ben light strikes a
rough surface, it reflects off in many directions due to the microscopic irregularities o face. Thus,
a mirror image is not formed. This is called diffuse reflection. As you are reading this, lighgs reflecting
off the page. The black type on the page is absorbing all the light that hits it, but the rest of @ age is
reflecting light. The reflected light is scattering in many directions. Some of the scattered ligh re&es
your eyes. That's why you can read this, but you can't see your reflection in the page.

In this lesson, students are engaged in the science and engineering practices (SEPs) of constructir?/ *
explanations and designing solutions. Students make firsthand observations of how light behaves with OQ
flashlights and mirrors and develop explanations based on those observations. They compare their ideas ’Q
to the information presented in a nonfiction book that explains the phenomenon they observed in a -
scientific way. Then they apply what they have learned about mirrors and light to solve a problem. The
crosscutting concept (CCC) of cause and effect is highlighted in this lesson as students conduct simple
tests with flashlights and mirrors to determine what happens when light strikes a mirror. They also
learn that light allows us to see things, and without light we can't see anything. These simple concepts
lay the foundation for later study about how vision works in the upper elementary grades.
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Grades K-2

* Objects can be seen only
when light is available to

give off their own light.
to pass through them,

%)ugh, and still others
} all the light and

creat ark shadow on

any surfate beyond them,

cannot reach.

where the i
Mirrors can d to

redirect a beam d®jght.

ETS1.B: * Designs can be convey¢d
Developing through sketches, drawi
Possible or physical models. These
Solutions representations are useful for

communicating ideas for a
problem’s solutions to other

people.

illuminate them. Some objects

* Some materials allow light

) others allow only some light

Below are the disciplinary core idea (DCI) grade band endpoints for grades K-2 and 3-5. These are pro-
vided to show how student understanding of the DClIs in this lesson will progress in future grade levels.

Grades 3-5

* An object can be seen when light reflected
from its surface enters the eyes.

* At whatever stage, communicating with
peers about proposed solutions is an
important part of the design process, and

éared ideas can lead to improved designs.

%%
O

Source: Willard, T., ed. (2015). The NSTA quick-reference guide t(%NGSS: Elementary school.

Arlington, VA: NSTA Press.

gage

“%

move. It contains something @ly, good-looking,
and amazing. Whatis i2” Then

students open

the mystery bag or box to see the nffror.

¢
Inferring O/.

0/
Connect[ng Lo the Common Core Hold up the cover of the book What Did ]@@

84

Reading: Literature
Kev Ipeas anp Deraits: 1.1, CRAFT AND STRUCTURE: 1.5

Note: If you are unable to locate a copy of What Did
They See?, you can use a riddle to replace the read-
aloud: “Tt is flat. It is shiny. It can follow your every

What do you think this book might be about?
Why do you think so? (Answers will vary.)
Do you think the book is fiction or nonfiction?
(Fiction.) How can you tell? (Possible answers
include that it has cartoon animals on the
cover, and the animals are wearing clothing.)

National Science Teaching Associalion
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How do you know this book is fiction? (Pos-
sible answers include animals can’t really talk,
and they don’t wear clothes.)

plore, plam

Stop-and-Try-It

Connecting Lo the Common Core
Reading: Informational Text
Key Ioeas anp Deraics: 1.1

SEP: Constructing
Explanations and Designing
Solutions
Make observations to
LOOKING AT THE “AMAZING THINGAMABOB” OO/ construct an evidence-

based account for natural
*P phenomena.

*

Questioning
Read What Did They See? to the class. Model the ~ The book 7 Sft’?ﬁ'df has a unique format. The

thinking of a good reader by saying aloud “I won-  author, Vicki Co ote it in a way that encour-
der what it could be?” when appropriate in the — ages readers to “stop nmit-” In the “Note to the
story. Before you reveal the final page of the book, ~ Reader” at the beginningffthe book, she explains
tell students that the “good-looking thingamajig, ~ that the best way to use thi€jpeok is to have chil-
lovely whatchamacallit, dashing thingamabob” from ~ dren do the activities as they { &up, step away
the story is inside the mystery bag! Ask if anyone  from the book, and come back to er the child
wants to look inside the bag. Make them promise  has made the discovery. You may wWaht to mark
not to tell what the mystery object is, but each time  the stopping points with sticky notes b@«chand
someone looks in the bag, repeat the line from the ~ to remind you when to pause and try the am
book, “and what each one saw was something won- ~ or ask questions.

derful indeed.” After several students have peeked Read pages 2 and 3 of the book, which ends with //

in the bag and the suspense ha.s befin built, reveal the following: “Now suppose there were no mirrors OQ’
the contents of the bag ... a mirror! Ask in the world. What could you do to see yourself?” (3
*

What wonderful thing do you see when you

. i Stop reading, and invite students to walk around
look at the amazing “thingamabob”? (myself)

the room silently to discover if they can see them-
Why did each character in the story think that  selves in anything. Point out some things for stu-

what they saw was so “dashing,” “amazing,”  dents to look into such as a picture frame, a door
“good-looking,” or “lovely”? (They were seeing  knob, windows, the pencil sharpener, and so on.
themselves in the mirror.) Students are often surprised to learn that they can

Picture-Perfect STEM Lessons, Grade 1, Expanded Edition
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see themselves in many things in the classroom!
Have students return to your reading area, and
then ask

In what things could you see yourself? (Answers
include metal objects, doorknobs, the glass in
a picture frame, and windows.)

at do these things have in common? (Answers
idddde they are smooth, and they are shiny.)

Did y%pear as clear in these objects as you

appeared il the mirror? (no)
Why do yo
ing yourself? (

ink the mirror was best for see-
ers will vary.)

Continue reading tl%ok; stop reading after

the part on page 11 thats {;Can you see your-

self in the dark?” Ask (o) A

Have any of you ever been in a c@letely dark
place? (Answers will vary.) L/o

Do you think it is possible to see you%n a

mirror in the dark? (Answers will vary.)

Read the following pages that explain that youo

can’t see ANYTHING in the dark. In order to see,
you must have light. Continue reading and stop
reading after page 10, which asks, “Can you aim
the light where you want it to go?”

Show students a small mirror and a flashlight.
Ask for a volunteer to hold the mirror and another
volunteer to hold the flashlight. Challenge the two
to use the mirror to aim the light from the flash-
light to light up something you choose on the wall
or something you place on the floor. Allow other
pairs to try.

Connecling lo the Common Core
Reading: Informational Text
INTEGRATION OF KNOWLEDGE AND IDEAS: 1.7

As you read pages 20-28, point out how the
illustrator uses lines to show how the ball bounces
and to show how light bounces. Turn back to pages
18-19 and point out how the illustrator shows light

Trwre
{Uirrof

F

i o
| _? \95\“\\03

L

LABELED DIAGRAM

bouncing with the arrangement of the words on the
page. Tell students that scientists often use arrows
to represent light in their diagrams and drawings.

how an example on the board by drawing and
abeling a picture that represents the light from
the light being redirected to light up a picture
on the @Al Explain that light traveling in any one
direction@ straight line is called a ray of light.
A group of rays given out from a source is
called a beam o%.

Read the rest oz&

ing, ask

Why are mirrors the b?l jects for seeing
yourself? (because they are abnd shiny)

ook aloud. After read-
7

In order to see yourself, in ordle so,se¢ any-
thing, you must have what? (light&

When a ray of light hits a mirror, W@ p-
pens? (It makes a perfect “bounce” every tinfe

Why can’t you see yourself in a sweater or i %
the pages of a book? (A sweater or page is not
perfectly flat and shiny. The light reflects off the
sweater or page and scatters in many directions.)

National Science Teaching Associalion



7 Does the light from the flashlight go through

1[)0Tate the mirror? (No. It bounces off.)

o irror Challenges 7 Where does the light go after it bounces off
:&

the mirror? (Answers might include behind

}' me and on the wall.)

CCC: Cause and Effect
ple tests can be designed
her evidence to support

Keep the room darkened, and give each student
the Mirror Challenges student page. Have students
put a checkmark in each box as they complete chal-
lenges 1-4. (They can use their flashlights to view
O their papers.) As they are working, circulate to ask
questions such as the following:

7 How does the position of the mirror affect the

Give each pair of studen@ irror and a flashlight
f direction the light goes?

for this activity. Make yo@, m as dark as pos-

sible. Have students shine the jht on the mir-

ror and observe where the beam

i}ht goes. Ask 7 Where did you place the mirror to complete
the challenge?

(as
/

)

MIRROR CHALLENGES

Picture-Perfect STEM Lessons, Grade 1, Expanded Edition 8Z



What happens when you aim the mirror the the flashlight. Look into the mirror. What can you
other way? see? (Explain that, if the room were completely

O dark, there would be no light to reflect. In fact,

Turn the lights back on, and have students com- you cannot see anything without light.)

% plete number 5 where they draw a labeled diagram
% one of the challenges.

aluale

88

JAfter students have completed the Mirror
C es student page, ask
We able to do all of the challenges?
Did ym@ them all on the first try?
Which one% the most difficule? Why?
Did any of theQQ@ts surprise you? Why?

Y 2.
Invite students to sl?)heir diagrams and
explain their thinking. As P

What did we use to represen# ’rgy of light in
Q& .
Reread the part of page 25 of 7 See M@ that
says, “When a ray of light strikes a mirror, it‘fekes
a perfect bounce.” Remind students that 7y ref€3
to the straight-line path that light takes when it

travels. Continue reading, “A mirror handles a gazil-
lion rays of light at once. And every one makes

our diagram? (an arrow)

a perfect bounce every time.” Remind students
that the group of “a gazillion” rays coming from
the flashlight together are called a beam of light.
Tell students that when describing light, scientists
usually use the word reflection instead of bounce.
Reflect means to bounce back. Reflection is the act
of bouncing back. Read the page again, this time
substituting the word reflection for the word bounce
each time it appears on the page.

Ask

Do you think you could see your reflection in
the mirror if this room were completely dark?
(Answers will vary.)

Challenge students to try this at home with
adult supervision:

Take a flashlight and a small hand mirror into
a room with no windows, such as a closet or bath-
room. Shut the door, and cover the cracks below
the door with towels. Then turn off the light and

SEP: Constructing
Explanations and Designing
Solutions

Use tools and materials
provided to design a device
that solves a specific problem.

Tell students that caves are among the darkest places
in the natural world. Ask

Have any of you been in a cave before? If so,
what was it like? (Answers will vary.)

7)
\k Show students the Wild Kratts video “To the

Bat e” listed in the “Website” section at the
end o Qis lesson. This short video clip shows the
Kratt bro@rs exploring a cave looking for bats.

After theg&:o, ask
&
What is it like @ée a cave? (dark, wet)

How did the Kra of thers see in the cave?
(They wore helmets \@ights on them.)

Point out that the farther Qu So into a cave,

the darker it gets. Once you get e point that
sunlight can’t reach you, it is so dark can’t see

anything at all. Tell students that you hQ chal-
lenge for them. Show them a figurine of%

and tell them that this represents a cave exp S,

n
Show them a cardboard tube (with one end ClOSQ/@

off) laying on its side and tell them it represents a
cave. Hold up a flashlight and explain that it rep-
resents the Sun. Turn the flashlight on. Hold it
above the tube at an angle so that the entrance to
the cave (opening of the container) is lit up, but
the rest of the tube is dark.

National Science Teaching Associalion

*



Then share that the “explorer” has gone deep into
the cave (all the way to the end of the container)
when suddenly his flashlight burns out. It is totally

ark because the sunlight can't reach that far. Without
% , the explorer can’t see anything! Tell students
th ir challenge is to use a mirror to light the
explorer to find his way out of the cave.

way
To supp em as they design their solutions, you
may want to students think back to their previ-

ous experience

s&' g the Mirror Challenges. Ask

What happensw. light hits a mirror? (It

bounces off.)

How can you use a m(@r to make light go
where you want it to go? Shtine the flashlight
on the mirror and move the r;{ around.)

After sharing this scenario, divide gdents into
pairs and have them set up the scene us?heir

supplies. The cardboard tube goes on its si

Writing

Connecting lo the Common Core
Writing

Researct 1o Buito Knowteae: 1.8

Have students experiment with the position of the
mirror until the figurine at the end of the container
is illuminated. Then give each student the Light Up
the Dark Cave student page. Have them draw the
configuration that worked for them. They should
include labels on their drawings (cave, Sun, explorer,
mirror) and use arrows to represent the light rays.
Students’ drawings should show the “Sun” above the
open end of the tube and a mirror directing the light
inside the tube to light up the explorer. Students
should represent the light beam with straight arrows

figurine is placed at the closed end of the contain@@_ fectine off the mi
eflecting off the mirror.

and the flashlight is held up at an angle so just the
entrance of the cave is lit.

LIGHTING UP THE DARK CAVE

o
%

- JQ\’D;IL}L_’_
Up the Dark Cave
Can you use a mirror to the explorer find his way out of the cave? Draw a picture of your

solution below. Be sure to incl
and mirror. Use arrows ===p %6 s}

|

following parts in your drawing: cave, Sun, explorer,

SoER PP ' s e s e

Nome: ) LA dﬁ ey
Light Up the Dark Cave

Can you use amirror to help the explorer find his way out of the cave? Draw a picture of your
solution below. Be sure to include the following parts in your drawing: cave, Sun, explorer,
and mirror. Use arrows == to show the direction of the light.

RO PP ) 3P ‘rors LS apag-smpig

STUDENT DRAWINGS

Picture-Perfect STEM Lessons, Grade 1, Expanded Edition
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Give students the STEM Everywhere student page
OO as a way to involve their families and extend their

learning. They can do the activity with an adult

%,

helper and share their results with the class. If stu-
dents do not have access to the internet or materials
at home, you may choose to have them complete
this activity at school.

%

Th s? ists questions and challenges related to the lesson that students may select to research,
inves , or innovate. Students may also use the questions as examples to help them generate
their own Q@:ions.These questions can help you move your students from the teacher-directed

investigatio engaging in the science and engineering practices in a more student-directed
format. o
7
Extra Support Q/
For students who are strug@ling to meet the lesson objectives, provide a question and guide them

in the process of collecting'fg§earch or helping them design procedures or solutions.

Extensions QL 5

For students with high interest or Wh%already met the lesson objectives, have them choose
a question (or pose their own question), €nduct their own research, and design their own pro-
cedures or solutions.

After selecting one of the questions in this box aﬂmulating their own questions, students can
individually or collaboratively make predictions, design jpvestigations or surveys to test their pre-
dictions, collect evidence, devise explanations, desi |utions, or examine related resources.
They can communicate their findings through a science Qtebook, at a poster session or gallery
walk, or by producing a media project. ()

(of

Research Q/.
Have students brainstorm researchable questions: \9/
&
What are mirrors made of? 7

How do fun house mirrors work? 0/
How does a disco ball work? o
/o

Investigate %

Have students brainstorm testable questions to be solved through science or math: 0/‘

How can you use two mirrors to see the back of your head? /OQ

*

What happens when you write your name on a piece of paper and look at it in the mirror?

What does your reflection look like on the inside of a metal spoon compared to the outside
of a spoon?

Continued

National Science Teaching Associalion



Opportunities for Differentiated Instruction (continued)

Innovate
O Have students brainstorm problems to be solved through engineering:

l Can you design a miniature fun house using a box, spoons, and mirrors?
&an you create a light maze with multiple mirrors?
(%J use mirrors to design a device that will allow you to see around corners?

% Rosinsky, N. M. 2002 Light: Shadows, mirrors, and rain-
bows. Minneapolis: Picture Window Books.

Summary: Simple text and fun, colorfulillustrations
on PBS
. help readers understand how shadows are made,
https.//www.pbslea media.org/

how mirrors work, how rainbows are made, and
resource/3d3c45c1-f85 eﬁfe 14-

iE “To the Bat Cav<[@/:lso from Wild Kratts
>

more. Includes simple experiments, a table of con-
45e021866679/3d3c45c¢1- 4bf2-

be14-45¢021866679 P tents and glossary, and a website with links to other
€ € Qb safe, fun websites related to the book’s content.

\d
/Q Yolen, J. 2019. A mirror to nature: Poems about reflections.
Honesdale, PA: Wordsong.
o Summary: Jason Stemple’s stunning photographs

Pfeffer, W. 2015. Light is all around us. New York: Harp- Gv e watery reflections of animals accompany 12
erCollins. r tive poems by Jane Yolen.
Summary: From the Let’s Read-and-Find-Out series, ¢
this book introduces different light sources. O

Picture-Perfect STEM Lessons, Grade 1, Expanded Edition
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Name:

NA

Mirror Challenges *

< - vl
t a check mark in the box after you complete

eagh,challenge.
(&

D 1.’8@9 the mirror, make your light shine on the wall behind you.
O

D 2. Using%mirror, make your light shine on the ceiling.
(¢
Q..
D 3. Using the m‘l(;@y/r make your light shine on your shirt.

(o)
D 4. Join another team,’éﬁd make your light bounce off of two mirrors
atthe sametime. .
)

D 5. In the space below, draw a pigture that shows what happens
to light when it hits a mirror. B@siure to include the mirror and
flashlight in your picture. Use arfows to show where the light goes.

o)
’)O,
0/0
S¢
’7&(/
‘e
Q.
%
03
®
C

99 National Science Teaching Associalion



2
x@"  YbI| 3Y3 JO UONDIIP BY) MOYS O} Gmmmm SMOJIE DS() "A0OIAIW pUE
“1940]dX® ‘Ung ‘an s&c_\sm:o INOA ui s1ied Buimo||o) 9yl pn|dul 01 3INS g ‘MO|9Q UOIIN|OS
InoA jJoaunyid e &\@ {9ABD 31 JO 1n0 Aem J1ay3 puly Ja10|dxa ay3 djay 01 Jouw e 3sh noA ue)

oney e oy dny ySig

OOA DweN

95

Picture-Perfect STEM Lessons, Grade 1, Expanded Edition



Name:

STEM Everywhere

Dear Families,

school, we have been learning about light and reflections. We used mirrors
tohange the direction of a beam of light from a flashlight. To find out more, ask
yourilgarner questions and discuss their answers:

. What@you learn?

« What was r favorite part of the lesson?

* What are you%}/xondering?

Q..
At home, you can Watf?? video together titled “Recycled Reflections” that shows
how to use objects besi e@nirrors (some from the recycle bin) to redirect a beam
of light to light up a wall, thgeiling, or even a friend.
Py

recycled-reflections.

o
7%
%
After watching the video, see if you can find somgthings around your house that
will redirect light. You can use a flashlight or sunligh®. Together, write and draw

what you discovered. Safety note: To prevent an eye i remind your learner not

to look directly at sunlight or reflect it on a mirror into th S,

/G'/
%
(P
@
o,,o
¢,
Q.
//C‘
Y
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