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Navigation Tip:

When you are using Adobe Acrobat or the
Adobe Acrobat Reader, you'll have an easier
time with navigation if you give yourself a
"Previous View" button. This tool works like a
Back button, and will allow you to retrace your
jumps within the file so you don't get lost.

* Make sure the Page Navigation toolbar is
displayed. (Use View/Toolbars or Tools/
Customize Toolbar if it is not.)

* Place the "Previous View" and "Next View"
buttons on that toolbar if they are not
already there. (Use Tools/Customize
Toolbar.)
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Almost anyone who has spent time with children is struck by

the tremendous energy they expend exploring their world. They
ask “why” and “how.” They want to see and touch. They use their
minds and senses to explore the things they encounter and
wonder about. In other words, children are already equipped with
the basic qualities that make a good scientist.

The goal of the Science Companion curriculum is to respond to
and nourish children’s scientific dispositions by actively engaging
their interests and enhancing their powers of inquiry, observation,
and reflection. Learning by doing is central to this program.

Each Science Companion lesson incorporates interesting and
relevant scientific content, as well as science values, attitudes,
and skills that children in the elementary grades should begin

to develop. These “habits of mind,” along with science content
knowledge, are crucial for building science literacy and they are
an integral part of the Science Companion program. Be aware

of them and reinforce them as you work with children. With
experience, children will develop the ways they demonstrate and
use the following scientific habits of mind.

Wondering and thinking about the natural and physical world
Children’s curiosity is valued, respected, and nurtured. Their
questions and theories about the world around them are
important in setting direction and pace for the curriculum.
Children are encouraged to revise and refine their questions and
ideas as they gain additional information through a variety of
sources and experiences.

Seeking answers through exploration and investigation
Children actively seek information and answers to their questions
by trying things out and making observations. Children continually
revise their understanding based on their experiences. Through
these investigations, they learn firsthand about the “scientific
method.” They also see that taking risks and making mistakes are an
important part of science and of learning in general.



Pursuing ideas in depth

Children have the opportunity to pursue ideas and topics fully,
revisiting them and making connections to other subjects and
other areas in their lives.

Observing carefully

Children are encouraged to attend to details. They are taught to
observe with multiple senses and from a variety of perspectives.
They use tools, such as magnifying lenses, balance scales, rulers, and
clocks, to enhance their observations. Children use their developing
mathematics and literacy skills to describe, communicate, and
record their observations in age-appropriate ways.

Communicating clearly

Children are asked to describe their observations and articulate
their thinking and ideas using a variety of communication tools,
including speaking, writing, and drawing. They learn that record
keeping is a valuable form of communication for oneself and
others. Children experience that working carefully improves one’s
ability to use one’s work as a tool for communication.

Collaborating and sharing

Children come to know that their ideas, questions, observations,
and work have value. At the same time, they learn that listening
is vitally important, and that exchanging ideas with one another
builds knowledge and enhances understanding. Children
discover that they can gain more knowledge as a group than

as individuals, and that detailed observations and good ideas
emerge from collaboration.

Developing critical response skills

Children ask, “How do you know?” when appropriate, and are
encouraged to attempt to answer when this question is asked of
them. This habit helps develop the critical response skills needed
by every scientist.



LIGHT

CLUSTER 4
OPAQUE, TRANSLUCENT, AND
TRANSPARENT MATERIALS

Lesson

When light hits something, one
or more of these three things can
happen: the light can bounce off
the object, go through it, or be
absorbed by it.

Light and Materials

A QUICK LOOK

Overview

Children continue to explore what happens to light when it hits
something by investigating how much light can “go through”
different materials. They experiment with a variety of opaque,
transparent, and translucent materials to compare how much light
passes through each material. The children will apply what they
learn during future lessons as they continue to investigate how
light interacts with opaque and transparent materials.

Key Notes

» For this lesson, you will need to hang a nylon cord horizontally
in your classroom. Choose a spot where the cord can stay in
place through Lesson 9.

¢ You will also need the materials you used to darken the
classroom during Lesson 2: butcher paper, bed sheets or
tablecloths, pieces of cardboard, and tape.

e The opaque and transparent materials used in this lesson will
be used again in Lessons 8 and 9.

e For more information about the science content in this lesson,
see the “Opaque, Translucent, and Transparent Materials”
section of the Teacher Background Information on page 184.
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Lesson

Standards and Benchmarks

The children continue to develop their understanding of Physical
Science Standard B (Light, Heat, Electricity, and Magnetism)

and The Physical Setting Benchmark 4F (Motion) as they use
flashlights to determine if light is “absorbed, redirected, bounced
back, or allowed to pass through” a variety of materials. Physical
Science Standard B (Properties of Objects and Materials) and
The Physical Setting Benchmark 4D (Structure of Matter) are also
addressed as the children learn that “objects can be described
by the properties of the materials from which they are made,
and those properties can be used to separate or sort a group of
objects or materials.”

Lesson Goal

Discover that various materials allow different amounts of light to
pass through them.

N £ NOTES

Teacher Master 7, Assessment 5

Assessment

As the children are doing the exploration, walk around and
observe them as they make their predictions. Are their predictions
based solely on guesses or do they use information they

already know and past experiences to inform their predictions?
Use Assessment 5 to evaluate the children’s ability to make
predictions.

Use the synthesizing discussion and children’s entries on pages
18-20 of their science notebook to assess their understanding
of what happens to light when it hits different materials. Can
they differentiate between opaque, translucent, and transparent
materials? Are they beginning to see that different things can
happen to light when it hits a surface? Use Assessment 3 to
assess the children’s understanding at this time. You can revisit
this assessment in Lessons 8 through 10 as the children gain
knowledge and experience.

Teacher Master 5, Assessment 3
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Materials

Curriculum Items

Light Science Notebook, pages 18-20

Item Quantity Notes
ExploraGear
Aluminum foil 1 sheet For introductory discussion.
Collection of opaque, 1 set To test what happens when light hits things.
translucent, and transparent
papers
Cord, nylon 1 roll To hang materials.
Cups, clear 1 per group Transparent material.
Cups, frosted, translucent 1 per group Translucent material.
Flashlights 2 per group To use as a light source.
Classroom Supplies
Construction paper, black, 2 sheets To cut into rectangles for testing.
8.5"x 11"
Construction paper, white, 6 sheets To make titles and to cut into rectangles for testing.
8.5"x 11"
Manila folders, 8.5" x 11" 1 To cut into rectangles for testing.
Paper clips 30 To hang materials on cord.
Plastic wrap, clear 1 sheet For introductory discussion.
Scissors 1 pair To cut materials into rectangles.
Water % cup per group For testing.
Wax paper 1 sheet For introductory discussion.
Previous Lesson
Materials to darken 1 set From Lesson 2.
classroom

Rubric 3: When Light Hits an Object (optional)

Checklist: Predicting (optional)

Family Link Homework “Sorting Objects”

Family Link Fact Sheet “Light and Materials”

14
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NoOTES
Gather the materials you used to darken the classroom during

Lesson 2 (butcher paper, bed sheets or tablecloths, pieces of
cardboard, and tape), as well as the plastic wrap, wax paper, and
aluminum foil for the introductory discussion.

Cut the manila folder, the black construction paper and three
pieces of the white construction paper into quarters. Then
assemble each group’s set of materials for the exploration:

»  Opaque materials (foil-surfaced paper, black velvety paper,
cardboard)

e Translucent materials (black and white construction paper,
white velvety paper, frosted plastic cup, manila folder, tissue
paper, vellum paper)

» Transparent materials (clear plastic cup, clear plastic square)

Use three extra pieces of the white construction paper you cut
to make the following signs to hang from the cord during the
exploration: “Clear Plastic Cup,”“Frosted Plastic Cup,’ and “Plastic
Cup with Water”

Fill a container with water for the children to pour into their
clear cups.

Hang the cord horizontally across the front of the room at a
height that is easy for you to hang materials, but high enough
that it would be difficult for children to do so.

Using the three remaining sheets of white construction paper,
make the following category headings to hang from the cord
during the introductory discussion: “Opaque, “Translucent,” and
“Transparent.”

Collect some additional materials for the children to test in
the (See the Science Center section for more
information.)

Make copies of the Family Link Homework “Sorting Objects”
and the Family Link Fact Sheet “Light and Materials” for each
child to take home.

absorb ............... The way that one material takes in
another material.

opaque............... Something that does not allow any
light to pass through it.

translucent........... Something that allows some, but not
all, light to pass through it.

transparent........... Something that allows most light to
pass through it.
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Teaching the Lesson

+ Engage

Introductory Discussion

1. Show the children the materials they used to darken the
classroom in Lesson 2 and discuss how much light passed
through these materials. Ask questions such as the following
to help children recognize the variations in the amount of
light that passes through different materials:

e Were there differences in the amount of light that passed
through each material? (Yes, some materials seemed to not
let any light pass through them, while others let some light
pass through them.)

e Which of these materials worked well to block light out of
the classroom? (Dark-colored sheets or tablecloths, pieces
of cardboard, and thick butcher paper blocked light from the
classroom.)

e Which of these materials allowed some light to pass
through them? (Light-colored sheets or tablecloths, and thin
butcher paper let some light pass through them.)

e Which of these materials allowed all the light to pass
through them? (None of the materials let all light pass
through them.)

TEACHER NOTE: The amount of light each material allows to pass
through it may vary depending on the type and thickness of material
used. For example, a thin dark-colored sheet might let some light pass
through it, while a thick dark-colored sheet might not let any light pass
through it.

2. Tell the children that today they are going to explore different
materials to see how much light passes through them.

3. Introduce the terms opaque, translucent, and transparent by
defining them, putting their definitions on the board, and
hanging the labeled construction papers on the rope in the
following order, with enough space between them to hang
several objects: opaque, translucent, transparent.

116

| LIGHT | LESSON 7

LIGHT AND MATERIALS



NOTES

4. Show the children the plastic wrap, wax paper, and aluminum
foil. Turn on a flashlight, and have the children observe as you
hold each material up against it.

5. Discuss how much light was able to pass through each
material with questions such as the following:

«  Which material is transparent? (Plastic wrap) Why? (Most of
the light went through it.)

o Which material is translucent? (Wax paper) Why? (Some,
but not all, of the light went through it.)

«  Which material is opaque? (Aluminum foil) Why? (Most of
the light didn't go through it.)

17



% £ NOTES

V/ - assessment

V| opportunity

While the children are exploring
their materials, you might circulate
and assess their ability to make
predictions.

language arts connection

Following simple, multi-step
directions reinforces interpretation of
written materials.

Science Notebook pages 18-20

0 Explore

Investigating Light and Materials

1. Have the children work in groups. Distribute one set of
materials and two flashlights to each group. Instruct the
children to spread the materials out on a table and have one
member of their group go to the container of water and pour
some into the clear cup until it is 3 full.

2. Dim the classroom and tell the children to open their science
notebooks to pages 18-20.

TEACHER NOTE: The instructions for this activity are also in the
children’s science notebooks. Consider letting the children read and
follow the directions in their notebooks to develop their skill in following
written directions.

3. Instruct the children to:

a. Pick up one material at a time, predict how much light
will pass through it (none, some or most), and record
their predictions in the Prediction column in their science
notebooks.

b. Hold the material against the flashlight and observe how
much light passes through the object.

Record their observations in the Observations column.

d. Use the same procedure to test three additional items in
the room. Use the three blank rows on page 19 of their
notebooks to record their findings.

e. Sort the items into three columns (Opaque, Transparent,
and Translucent) on page 20 of their science notebooks.

MANAGEMENT NOTE: If some groups finish earlier than others,
suggest that they find more materials in the classroom to test.

118 | LIGHT | LESSON 7 | LIGHT AND MATERIALS



1. Promote a reflective discussion on the children’s observations
of the materials. Have the children identify:

*  Which materials are opaque (do not let any light through
them). (Foil-surfaced paper, black velvety paper, and
cardboard)

e Which materials are translucent (let some light through
them). (Black and white construction paper, frosted plastic
cups, white velvety paper, manila folders, tissue paper, and
vellum paper)

*  Which materials are transparent (let most light through them).

(Clear cups, clear plastic squares, and water in clear cups)

TEACHER NOTE: If there was not consensus on a material, retest the
material as a class and discuss the results until everyone is in agreement.
Talk about the importance in science of repeating experiments and
comparing techniques and observations in order to reach agreement.

2. After the children have sorted the materials, hang the opaque
and transparent items, using paper clips, on the cord on either
side of their labels. (Hang the signs you made for the plastic
cup, frosted plastic cup and the cup with water.)

3. Have the children reexamine their translucent materials. Do
all of the translucent materials let the same amount of light
pass through them? (No, the translucent materials let different
amounts of light pass through them.)

4. Tell the children to rank the translucent materials from those
that let the least light pass through them to those that let the
most of light pass through them. (Least—black construction
paper, white velvety paper, manila folder, frosted plastic cup,
tissue paper, white construction paper, vellum paper—Most)

TEACHER NOTE: The translucency of particular items might vary
depending on the specific materials you use—for example, some paper
is thinner (and more translucent) than other paper.

5. Discuss how opaque materials and transparent materials let
none or most of the light pass through them, but translucent
materials let a range of light pass through them that varies
depending on the material.

6. Hang the translucent materials on the rope, with those that
let the least light through them on the side of the Translucent
label that is closer to the Opaque label, and those that let
the most light through them on the side that is closer to the
Transparent label.

NOTES
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% £ NOTES

V/ - assessment

V| opportunity

During this discussion, assess the
children’s understanding of what
happens to light when it hits different

materials.

1.

Synthesizing

Guide the children to think about how light passes through
materials. Use these or other questions to spark discussion:

e Why do they think lots of light passes through some
materials, and less light passes through other materials?
(Children might refer to the color, type, or thickness of the
material.)

e What do they think happens to light that doesn’t pass
through a material? (It disappears or “goes away,” it gets
absorbed, it gets reflected, or it changes into something else,
such as heat.)

Draw three boxes on the board and label them “Opaque,’
“Translucent,” and “Transparent.” Discuss how light passes
through each material.

e Lightis absorbed, reflected, or both, by the opaque
material. (Draw arrows hitting the box and have some go
into it and others bounce off it.)

Opaque Material

S

is reflected.

ome of the light

\

None of the light
passes through.

Some of the light
is absorbed.

Note: The amount of light that opaque materials reflect can range from only a small
amount to most of the light, depending on the color and surface of the material.
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» Light that passes through the translucent material is
scattered. Some light is also reflected and absorbed. (Draw
arrows hitting the box and have some go into it, some
bounce off it, and some go through it.)

Translucent Material

Some of the light
is absorbed.

Some of the light

passes through.

Some of the light
is reflected.

* Most of the light is able to pass through the transparent
material; a small amount is reflected off of it. (Draw most
of the arrows going through the box, with a few bouncing
off of it.)

Transparent Material

—a
A small amount
of the light . .

is reflected. \ Most of the light

— e B
- passes through.
—ﬁ
3. Shine aflashlight on the cardboard or black velvety paper so
that it casts a shadow on a wall. Discuss the shadow and why

it is there. (There is a shadow because light was not able to pass
through the cardboard or black velvety paper.)
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Ongoing Learning

X4 NoTEs
Science Center

Materials: Flashlights; a variety of Sorting More Materials
opaque, translucent, and transparent 1

. Place flashlights and a variety of additional materials to test
materials

in the Science Center. (If the children are engaged in the task,
they will probably bring their own materials to test as well.)

2. On alarge poster, make a list of the sorted items on the rope,
writing “Transparent” beside one end of the list, “Translucent”
beside the middle of the list, and “Opaque” beside the other
end of the list. Leave room between items on the list so that
the children can write new items wherever they belong in the
list. Display the poster in, or near, the Science Center.

3. Write this challenge at the top of the poster: Test more
materials to see how much light passes through them. When
you have figured out where each material belongs on the
rope, write its name in the right place on the list below.

Materials: Flashlights, an assortment Making Shadows

of opaque, transluc.ent and Display the following directions for the children to write about
transparent materials in the “Light Journal” section (pages 26-32) of their science
notebooks: Compare the shadows you can make with different
materials. What do you notice?
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Family Links

In the Family Link Homework “Sorting Objects,” the children shine
a light source on a variety of objects and rank them by the amount
of light that passes through them.

In the Family Link Fact Sheet “Light and Materials,” the children are
provided with a reference sheet about opaque, translucent, and
transparent materials to share with family members at home.

Maintenance

1.

Collect the materials from the children at the end of class.
You will reuse the opaque materials in Lesson 8 and the
transparent materials in Lesson 9.

Leave the cord and the objects hanging on it up in the room.
The children will use them again in Lessons 8 and 9.

Extending the Lesson

\\ £ NOTES

Art Extension

Making Light Catchers

To make light catchers, you will need scraps of opaque,
translucent, and transparent materials, 30 cm x 30 cm (12 inx 12
in) pieces of tag board, glue, scissors, string, and a hole punch.

1.

Fold a piece of tag board into quarters and cut out pieces as
though you were making a snowflake.

Unfold the tag board.

Fill in the holes by gluing opaque, translucent, and transparent
materials to them.

Decide which end will be the top of the light catcher and
punch a hole there. Put string through the hole so the light
catcher can be hung and displayed.

Language Arts Extension

Construct books made from opaque, translucent, and transparent
materials. The children can fill in their books with information that
they’'ve learned about light.

Teacher Master 33, Family Link

Teacher Master 34, Family Link
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Science Notebook page 18 Science Notebook page 19

Science Notebook page 20
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Teacher Master 5, Assessment 3 Teacher Master 7, Assessment 5

Teacher Master 33, Family Link Teacher Master 34, Family Link
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Teacher Background
Information

Introduction

Most children experience light every day of their lives. Some
types of light, like the soft glow of a nightlight at bedtime, a
sunny spring day, or the burning of a campfire, can comfort
children. Other light, like the sharp crackle of lightning, can

be scary or unpleasant. From the time they first perceive their
surroundings, children use their sense of sight to observe and
learn about the world around them. Yet do we really know what
light is? How can such an essential component of our lives be so
mysterious?

In this unit children study light in their environment. They look
closely at how light surrounds them and think about how light
travels, what happens to light when it hits things, and how light
enables them to see. Through these explorations of light, children
build a foundation for understanding this complex and amazing
phenomenon. This foundation is essential in later grades when
children study the science of light in more depth.

Unit Overview

The Light Unit focuses on visible light. It begins with a cluster

of lessons about where light is and isn’t, and continues with
observations to promote understanding that light travels in
straight lines. The bulk of the unit addresses what happens
when light hits a surface. It can bounce off it, go through it, or
be absorbed by it. Different materials affect what happens to the
light, and in lessons about opaque, translucent, and transparent
materials, the children learn about these distinctions.

Note:

For the sake of brevity, parts of the Teacher
Background Information (discussing what light is, its
straight-line path, how it bounces or reflects off
different surfaces, how it interacts with the human
eye, and the historical background of the study of
light) have been omitted from this field trip sample.
The remaining portions are relevant to Lesson 7,
about light's interaction with materials.

178
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Opaque, Translucent, and Transparent Materials

In addition to reflecting light, objects either absorb light or
transmit light through them. Absorption and transmission are
related processes. For example, a thick slab of marble normally
does not transmit light, but a geologist can cut thin sections of
marble that do allow light through, because there is less material
to absorb the light. Similarly, if you stack window glass in layers,
eventually it becomes so thick that light no longer passes through
it. A little light is absorbed by each successive layer of glass.

Materials vary greatly in terms of how much light they reflect,
absorb, and transmit. In Lesson 7, the children explore these
properties of materials, and sort objects by how much light
passes through them. In doing so, they learn the similarities and
differences between opaque, translucent, and transparent
materials.

Opaque Materials

Opaque materials include objects made of wood, brick, and metal.
An opaque material does not allow any light to pass through it.
The easiest way to distinguish an opaque material from others

is to shine a flashlight through it. If no light passes through the
material, it is opaque. Opaque materials absorb or reflect the light
that hits them; most opaque materials do both.

Opaque Material |

None of the light

Some of the light passes through.

is reflected. \

Some of the light
is absorbed.

Note: The amount of light that opaque materials reflect can range from only a small

amount to most of the light, depending on the color and surface of the material.

In Lesson 8, the children closely study opaque materials and
discover how they make shadows. They also remove pieces of
paper from a stack, and discover that altering the thickness of an
opaque material changes it into a translucent material.

184
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Translucent materials include tissue paper, frosted glass, and wax
paper, all of which allow some light to pass through them. As with
opaque materials, the easiest way to distinguish a translucent
material from others is to shine a flashlight through it. If some, but
not all of the light passes through, it is translucent. A translucent
material also absorbs and reflects some of the light that hits it. If
you look through a translucent material the image on the other
side is greatly obscured. This is because translucent materials
scatter the light that passes through them. Translucent materials
fall between the range of opaque materials, which don't allow any
light through, and transparent materials, which allow most light to
pass through.

Translucent Material

Some of the light
is absorbed.

Some of the light

passes through.

Some of the light
is reflected.

In Lesson 9, children manipulate a variety of materials that
transmit light such as magnifying lenses, clear plastic, and water.
A transparent material allows light to pass through it without
scattering the rays. If you look through a transparent material,
such as a window, objects can be seen clearly on the other side.

No material is completely transparent however. Some light will
always be absorbed or reflected by the material it passes through.
The reflected light enables us to see the transparent material,
which is why we can distinguish a window pane from the scene
beyond it.

Transparent Material |

A small amount

of the light \
is reflected. Most of the light

*—
passes through.
_ _

- -
- -
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Have you ever looked down at your legs while standing in shallow
water, and noticed that they appear crooked? When light passes
through a surface made of a transparent material, it sometimes
changes direction. This is called refraction. It happens when

light comes in at an angle, or when light travels from a less dense
substance, like air, into a denser substance, like water.

1
normal
line

1
normal
line

Air Air

Water Water
Light is bent toward normal line Light is bent away from normal
when it enters water. line when it enters air.

that bend, or refract,

light passing through.

A convex lens has one

or more surfaces that LG HT QA\{S CONVER Ge
curve outward. This

causes light beams to bend and converge, or come together. A
magnifying lens and your eye are examples of convex lenses.

Lenses are a practical

application of refraction. _—> ——~
Alens is a piece of 5
transparent material >

with curved surfaces /

A concave lens has one

or more surfaces that 3
curve inward. This /
causes light beams to —_ >
bend and diverge, or

N

spread out. A“peep
hole”in a hotel room
door is an example of a

concave, diverging lens. L l G HT RAyg D IVERG c

In Lesson 9 the children experiment with refraction through a
variety of materials, including a pencil in a cup of water, water
over a book page, and a magnifying lens.



Rubric 3: When Light Hits an Object

Criterion A
(Lessons 7, 8,
10, 11)

Light can be
absorbed when it
hits an object.

Criterion B
(Lessons 4—6,
10, 11)

Light can bounce
when it hits an
object.

Criterion C
(Lessons 7, 9—
11)

Light can pass
through an object.

Criterion D
(Lesson 9)

Light can change

direction when it
passes through an
object.

4 - Exceeds
Expectations

Explores content
beyond the level
presented in the

Understands at a
secure level (see
box below) and
shows interest in
investigating what

Understands at a
secure level (see
box below) and
shows interest in
examining how

Understands at a
secure level (see
box below) and
shows interest in
further

Understands at a
secure level (see
box below) and can
apply their
understanding to

Expectations)

Understands
content at the
level presented in

absorbed when it
hits objects that
are opaque or
translucent.

all objects that
we see.

through
transparent and
translucent
objects.

lessons happens to much light investigation of new objects (e.g.,
: objects that bounces off how much light contact lenses,
absorb light. different objects. |can pass through a |eyeglasses,

variety of binoculars, etc.).
translucent
objects.

3 - Secure Understands that |Understands that |Understands that |Understands that

(Meets light can be light bounces off |light can pass light can change

direction when it
passes through an
object.

competency with
lesson content.

recognize that
translucent
materials also
absorb some light.

also bounces off
all other objects
we see.

recognize that
some light also
passes through
translucent

the lessons.

2 - Developing |Recognizes that  |Recognizes that | Recognizes that | Recognizes that

(Approaches light is absorbed |light can bounce |light can pass sometimes

Expectations) [Py opaque off shiny objects, |through something happens
objects, such as a |such as mirrors, transparent to light when it

Shows an black matte but doesn’t objects, such as | passes through an

Increasing board, but doesn’t |recognize that it |glass, but doesn’t |object, but doesn’t

understand that it
changes direction.
(For example,
recognizes that a

lesson content.

objects. pencil looks

crooked when it is
sitting in a cup of
water, but does not
attribute that to
light changing
direction.)

1 - Beginning |Does not Does not Does not Does not recognize

. understand that understand that understand that |that light can
Eﬁgvcligézvé?us light can be light can bounce. |light can pass change direction
absorbed. through an object. |when it passes

through an object.
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Opportunities Overview: When Light Hits an

Object

This table highlights opportunities to assess the criteria on Rubric 3: When
Light Hits an Object. It does not include every assessment opportunity;
feel free to select or devise other ways to assess various criteria.

3,4

OTT* Materials Cluster
Pages 46-47: items 4-6

Criterion A Criterion B Criterion C Criterion D
(Lessons 7, 8, (Lessons 4—6, 10, (Lessons 7, 9—11) (Lesson 9)
10, 11) 11)
Lesson 7: Lesson 4: Lesson 7: Lesson 9:
- Reflective - Reflective discussion | - Reflective discussion | - Reflective
discussion - Science notebook - Science notebook discussion
@ - Science notebook pages 8-9 pages 18-20
2 o pages 18-20 Lesson 5: Lesson 9:
® @ Lesson 8: - Synthesizing - Introductory
€ 2| - Synthesizing discussion discussion
- - . _ ..
o 5 discussion Lesson 6: - Synthesizing
L £ _ science notebook - Reflective discussion discussion
T O .
cQ page 21 - Science notebook Lesson 10:
= OQ- Lesson 10: page 16 - Science notebook
() .
& - Science notebook Lesson 10: page 3
page 3 - Science notebook Lesson 11:
Lesson 11: page 3 - Exploration
- Exploration Lesson 11:
- Exploration
Performance Tasks
OTT* Materials Light Bounces Cluster | OTT* Materials Cluster | Summative
Cluster Looking at a Dog, page | Shining Light on Lessons Cluster
Shining Light on 30 Different Objects, | Light Challenge
Different Objects, | Modeling Light in a page 32 2, page 35
g page 32 Periscope, page 31 | Making a Dark Room,
+ | Making a Dark Room, |Summative Lessons page 33
g page 33 Cluster Summative Lessons
+ | Summative Lessons My Revised Model of Cluster
8_ Cluster Light, page 34 My Revised Model of
Q | Light Challenge 2, Light Challenge 3, Light, page 34
o page 35 page 36 Light Challenge 2,
°>’ page 35
= Light Challenge 3,
E page 36
5; Quick Check Items
OTT* Materials Light Bounces Cluster | OTT* Materials Cluster | OTT* Materials
Cluster Pages 42-44: Pages 45-47: Cluster
Pages 45-46: items 1, items 1-3, 5-7 items 1-3, 5, 6 Page 47: item 7

* Opaque, Transparent and Translucent
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Checklist: Predicting

Teacher Assessment

(Lesson 7)
Determine whether the following skills are evident as the child makes predictions.
You might assign one point for each criterion that the child demonstrates. You can
add specific observations or comments in the space below each criterion.

Name Date

Criteria:

A. Makes relevant predictions.

B. Provides rational for predictions using related understandings,
observations, and/or data.

C. Revises predictions as pertinent information is discovered.
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Shining Light on Different Objects

Opaque, Translucent, and Transparent Materials Cluster (Lessons 7-9)

TEACHER NOTE:

Use this assessment after Lesson 9.

Describe what happens to light from a flashlight when it shines on the objects in the
examples below. In your answers, be sure to include:

e The words “transparent,” translucent,” or “opaque”

e Pictures and arrows, if you want, to show what happens to the light
when it shines on each object

When the light from a flashlight shines on a window...

e Most of the light travels through the glass in a window because it is transparent.

e Children might also draw or describe how a small amount of light is reflected (or
bounces back), allowing them to see the glass in the window.

When the light from a flashlight shines on a brick wall...

e None of the light travels through the brick wall because it is opaque.
e Most of the light is absorbed by the brick wall.

e Children might also draw or describe how some light is reflected (or bounces back),
allowing them to see the brick wall.

When the light from a flashlight shines on a piece of wax paper...

e Some of the light passes through the wax paper because it is translucent.
e Some of the light is also reflected and absorbed.

e Children might also draw or describe how the reflected light allows them to see the
wax paper.
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Making a Dark Room
Opaque, Translucent, and Transparent Materials Cluster (Lessons 7-9)

TEACHER NOTE:

Use this assessment after Lesson 9.

Mrs. Sawyer tells her students to make a small area in the classroom as dark as
possible. She has the following materials for them to use:

e White construction o Plastic wrap

paper

e Black construction e Paper towels
paper e Cardboard

* Wax paper e  Aluminum foil

e Dark colored blankets

Which materials would work best? Explain your answer.

Black construction paper, dark colored blankets, cardboard, and aluminum foil would
work best because they are opaque. They do not let any light pass through.

Which materials would not work very well? Explain your answer.

e Wax paper, white construction paper, and paper towels would not work well because
they are translucent and let some of the light through.

e Plastic wrap would not work well because it is transparent and lets most of the light
through.
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Opaque, Translucent, and Transparent Materials
Cluster
Quick Check Items

TEACHER NOTE: The following questions relate to the Opaque, Translucent, and
Transparent cluster. Use them after teaching the entire cluster, or select the applicable

questions immediately following each lesson. You can also compile Quick Check items
into an end-of-unit assessment.

1. (Lesson 7) Look at the items in the pictures below.

e Circle the item if it is transparent.

e Put an “X” through the item if it is opaque.

a window brick wall

a glass cup water in a glass
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2. (Lesson 7) Which item would only let some light, but not all, pass through?
a. window
b. piece of cardboard

C. piece of wax paper

3. (Lesson 7) Match the term on the left with the sentence that describes it best on

the right.

a. transparent ¢ something that no light passes through
b. translucent a ___ something that most light passes through
C. opague b something that some light, but not all,

passes through

4. (Lesson 8) Which of the following sentences describe what can happen to light
when it shines on an opaque object? (There can be more than one answer.)

a. Light can bounce off an opaque object.
b. Light can pass through an opaque object.

c. Light can be absorbed by an opaque object.

5. (Lesson 8) Which of the following sentences describe what can happen to light
when it shines on a transparent object? (There can be more than one answer.)

a. Most of the light passes through the transparent object.
b. Some light bounces off the transparent object.

c. Most of the light is absorbed by the transparent object.
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6. (Lesson 9) True or False? If false, rewrite the statement to make it true.
We can see transparent objects because some light bounces off the object into our

eyes. true

7. (Lesson 9) True or False? If false, rewrite the statement to make it true.

Light can change direction when it passes through an object. true
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Date:

Hello, Scientist,

All scientists like to study things carefully. They like to
think and ask questions. They fry things out and then see
what happens. They use their senses to observe things.

They describe their observations with pictures and words.

Scientists use science notebooks to write and draw their

ideas and their observations about the things they study.

This is your science notebook. You will write and draw some

of your ideas and your observations here.

Enjoy it!

2011 Edition Release 1.4.0510 Copyright © 2004 Chicago Science Group

All rights reserved. Except as permitted under the United States Copyright Act, no part of this
publication may be reproduced or distributed in any form or by any means or stored in a database or
retrieval system without the prior written permission of the publisher. This publication is provided
under a license agreement. Access and use are limited by the terms of that agreement.

SCIENCE COMPANION®, EXPLORAGEAR®, the CROSSHATCH Design™ and the WHEEL Design® are
trademarks of Chicago Science Group and Chicago Educational Publishing Company, LLC.

www.sciencecompanion.com Chicago Educational Publishing Company, LLC

Hello Scientist



Date:

Light and Materials

1. As agroup, pick up one material at a time and predict
whether NONE of the light will pass through it, SOME of
the light will pass through it, or MOST of the light will pass

through it. Record your predictions in the Prediction column.

2. Hold the material against the flashlight and observe how

much light passes through the material. Record your

observations in the Observations column.

3. Repeat steps 1 and 2 for each of the materials.

materials in the classroom.

4. Use the blank rows on the next page to test additional

Material

Prediction
(None, Some, or Most)

Observations
(None, Some, or Most)

Cardboard

Colored plastic cup

Foil-surfaced matte
board

Clear plastic cup

Plastic square

Light and Materials (Lesson 7)



Date:

Light and Materials

Material

Prediction
(None, Some, or Most)

Observations
(None, Some, or Most)

Manila folder

White construction
paper

Black construction
paper

White matte board

Black matte board

Water (in clear
plastic cup)

Vellum paper

Tissue paper

Light and Materials (Lesson 7)
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Light and Materials

List each material you tested below in the column that describes

it best:

Opaque
(No light goes through)

Translucent
(Some light goes through)

Transparent
(Most light goes through)

Light and Materials (Lesson 7)



Hello Teacher,

Science notebooks are an essential part of the Science Companion curriculum.
Children use their science notebooks as scientists do—to record their
questions and ideas, as well as their observations and results.

Most of the prompts in the Light science notebook are open-ended, so
children’s responses will vary. This guide is intended to help you review and
respond to children’s work in their science notebooks in ways that:

* Promote further inquiry and investigation

* Develop children’s observation, record-keeping, and other science
process skills

* Further children’s understanding of content

* Respect each child’s ownership of their science notebook and the
individuality of their work

To respect each child’s ownership of their work, avoid simply correcting
children’s science notebooks. If you write in the notebooks, your responses
should be more like conversations than grades. Many science notebook pages
are useful for pre-assessment, as well as formative and summative assessment.
See the Opportunities Overviews on pages 17,19, and 21 of the Light
Assessment Book for suggestions about using various science notebook pages
for assessment during the Light unit.

Enjoy it!



Date:

Light and Materials

1. As a group, pick up one material at a time and predict
whether NONE of the light will pass through it, SOME of
the light will pass through it, or MOST of the light will pass

through it. Record your predictions in the Prediction column.

2. Hold the material against the flashlight and observe how

much light passes through the material. Record your

observations in the Observations column.

3. Repeat steps 1 and 2 for each of the materials.

materials in the classroom.

4. Use the blank rows on the next page to test additional

Material Prediction Observations
(None, Some, or Most) (None, Some, or Most)

Cardboard Answers vary. None
Colored plastic cup Answers vary. Some
Foil-surfaced matte Answers vary. Nore
board

Clear plastic cup Answers vary. Most
Plastic square Answers vary. Most

Light and Materials (Lesson 7)



Date:

Light and Materials

Material

Prediction
(None, Some, or Most)

Observations
(None, Some, or Most)

Manila folder Answers vary. Some
White construction

Answers vary. Some
paper
Black construction

Answers vary. Some
paper
White matte board Answers vary. Some
Black matte board Answers vary. None
Wa’rgr (in clear Answers vary. Most
plastic cup)
Vellum paper Answers vary. Some
Tissue paper Answers vary. Some

Light and Materials (Lesson 7)
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Light and Materials

List each material you tested below in the column that describes

it best:

Opaque
(No light goes through)

Translucent
(Some light goes through)

Transparent
(Most light goes through)

cardboard

frosted plastic cup

clear plastic cup

foil-surfaced matte board

manila folder

plastic square

black matte board

white construction paper

water (in clear plastic cup)

black construction paper

white matte board

vellum paper

tissue paper

Light and Materials (Lesson 7)




Name: Date:

Family Link with Science—Homework
Sorting Objects

Your child is studying light in science class. Today in class we talked about how
light passes through materials. We also explored a variety of materials that let
most, some, or none of the light pass through them.

With a family member, collect four objects. To determine how much light passes through
them, hold each object up to a flashlight or other light source. Write down the name of
your object in the place next to the arrow that describes it most accurately.

Object

Transparent—most light passes through

Translucent—some light passes through

Opaque—no light passes through

Feel free to bring in one of your objects to display in the class collection of opaque,
translucent, and transparent materials.

Please complete this assignment for science class.

Family Link: Sorting Objects (Lesson 7) Light Teacher Master 33



Name: Date:

Family Link with Science—Fact Sheet
Light and Materials

Your child’s science class has explored the difference between opaque,
translucent, and transparent materials.

Opaque Materials

H H 1 N f the light
Opaque rnatenals include materials such ?S Some of the light Donses through,
wood, brick, and metal. An opaque material fsreflected.  —0

H Some of the light
fJIoes not allow any Ilght to pass through borme of the
it. Most opaque materials both absorb and
. . Note: The amount of light that opaque materials reflect can range from only a small

reﬂect the I|g ht that h|ts them_ amount to most oftheglight, deppen?ding on the color and surfacz of the mai/erial.

Translucent Materials

Translucent Material

Translucent materials include materials such Some of the light
as tissue paper, frosted glass, and wax paper. '

A translucent material allows some light to

shine through it, but the light is scattered. Some of the light
Some materials that you may not expect to be is reflected.
translucent really are. (To see an example, go

into a dark room and shine a flashlight through

your hand.) A translucent material also absorbs and reflects some of the light that hits it.

Some of the light

passes through.

Transparent Materials

Transparent Material |

Transparent materials include materials such -
as window glass, clear plastic, and water. A ﬁfst“}jj'l'ighmtwm\‘ ‘ —
transparent material allows most of the light s reflected. b

that hits it to pass through. If you look through >

a transparent material, such as a window,

objects can be seen clearly on the other side.

No material is completely transparent. Some light will always be absorbed or reflected by the
material that it passes through. The reflected light enables us to see the transparent material.

Keep this sheet to read and refer to.
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“"T Wonder” Circle®

Doing Science
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Doing
Science

Tuyy 1

7
MR 4

I Wonder:
I Think:
ITry:

I Observe:
I Record:
I Discover:

0 T Ko >

notice, ask questions, state problems

consider, gather information, predict

experiment, model, test ideas, repeat

watch, examine, measure

record data, organize, describe, classify, graph, draw

look for patterns, interpret, reflect, conclude,
communicate discoveries
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