
 
 

Teacher Guide and Student Journal 

Sample Planning and Activity Pages 

 

 
1st grade 

Waves: Light and Sound 



 

Teacher Guide  

Sample  

Planning Sections & Activity #4  

 

 
1st grade 

Waves: Light and Sound 

1



2



Waves: 
Light and Sound

1PNG

A First Grade Unit 
supporting 

Next Generation Science Standards and 
the Michigan Science Standards

developed and written by 
Battle Creek Area Mathematics and Science Center 

for

Copyright © 2016 by Battle Creek Area Mathematics and Science Center. All rights reserved.

August 29, 2016 

3



TABLE OF CONTENTS

Pre-activity Informational Pages 

Unit Introduction     3

Teacher Background Information    4

Prior Knowledge         11

Identifying Desired Results      12

Next Generation Science Standards  13

Guiding Questions  15

Common Core State Standards 17

Unit At A Glance   24

Parent Letter  29

Activities To Do At Home   30

TABLE OF CONTENTS 

Activities 

1 - No Light! No Sight! 31

2 - The Path of Light  39

3 - Objects in the Path of Light 45

4 - What Can We Learn From a Shadow? 49

5 - Sounds We Have Heard  65

6 - Good Vibrations   77

7 - Communicating Using Light and Sound 79

Appendix

Key Terms 91

A Model for Guided Reading  92

The Learning Cycle  94

Engineering Design Process  96

Science Talk  98

Field Trips and Classroom Visitors 100

Science Process Skills  101

Cooperative Learning  102

Inclusive Education  105

Encouraging Underreppresented Groups 108

Waves: Light and Sound

4



PLANNING

Disciplinary Core Ideas/Performance Assessments Activities 
PS4.A: Wave Properties 
• Sound can make matter vibrate, and vibrating matter can make sound. 

5,6

1-PS4-1: Plan and conduct investigations to provide evidence that vibrating materials 
can make sound and that sound can make materials vibrate. 

5,6

PS4.B: Electromagnetic Radiation
• Objects can be seen if light is available to illuminate them or if they give off their 

own light. 
• Some materials allow light to pass through them, others allow only some light 

through, and others block all the light and create a dark shadow on any surface 
beyond them, where the light cannot reach. Mirrors can be used to redirect a 
light beam. 

1,2,3,4

1-PS4-2: Make observations to construct an evidence-based account that objects in 
darkness can be seen only when illuminated. 

1,2,3,4

1-PS4-3: Plan and conduct investigations to determine the effect of placing objects 
made with different materials in the path of a beam of light. 

2,3,4

PS4.C: Information Technologies and Instrumentation
• People also use a variety of devices to communicate (send and receive 

information) over long distances. 

5,7

1-PS4-4: Use tools and materials to design and build a device that uses light or 
sound to solve the problem of communicating over a distance. 

7

Science and Engineering Practices 
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to 
problems in K−2 builds on prior experiences and progresses to simple investigations, 
based on fair tests, which provide data to support explanations or design solutions. 
• Plan and conduct investigations collaboratively to produce evidence to answer a 

question. 

1,2,3,5,6

1-PS4-1: Plan and conduct investigations to provide evidence that vibrating materials 
can make sound and that sound can make materials vibrate. 

5,6

1-PS4-3: Plan and conduct investigations to determine the effect of placing objects 
made with different materials in the path of a beam of light. 

2,3,4

NEXT GENERATION SCIENCE STANDARDS
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Science and Engineering Practices
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in K–2 builds on prior 
experiences and progresses to the use of evidence and ideas in constructing 
evidence-based accounts of natural phenomena and 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. 

1,2,3,5,6

1-PS4-2: Make observations to construct an evidence-based account that 
objects in darkness can be seen only when illuminated. 

1,2,3,4

1-PS4-4: Use tools and materials to design and build a device that uses light or 
sound to solve the problem of communicating over a distance. 

7

Crosscutting Concepts
Cause and Effect 
• Simple tests can be designed to gather evidence to support or refute student 

ideas about causes. (1-PS4- 1),(1-PS4-2),(1-PS4-3)

1,4,5,6

1-PS4-1: Plan and conduct investigations to provide evidence that vibrating materials 
can make sound and that sound can make materials vibrate. 

5,6

1-PS4-2: Make observations to construct an evidence-based account that objects in 
darkness can be seen only when illuminated. 

1

1-PS4-3: Plan and conduct investigations to determine the effect of placing objects 
made with different materials in the path of a beam of light.

2,4,

Patterns
• Patterns in the natural world can be observed, used to describe phenomena, and 

used as evidence.

6

Connections to Engineering, Technology, and Applications of Science
Influence of Engineering, Technology, and Science, on Society and the Natural World
• People depend on various technologies in their lives; human life would be very 

different without technology. 

7

1-PS4-4: Use tools and materials to design and build a device that uses light or sound 
to solve the problem of communicating over a distance. 

7

PLANNING
NEXT GENERATION SCIENCE STANDARDS
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PLANNING
UNIT AT A GLANCE 

Activity Time to Complete Question Phenomena Summary: Students Will . . .

1
No Light!
No Sight!

Preparation: 20 minutes
Activity: 2 classes

Lesson 1A: 45-50 min. 
Lesson 1B: 45-50 min. 

How can we 
find out if light 
is necessary to 
see objects? 

Light for a Tree House: 
engineering challenge. 

Cannot see the figure in the 
box without light. Cannot see 
in the dark. 

• Brainstorm ideas about light 
• Make observations of objects 

with no light shining on them 
and different amounts of light 
shining on them. 

• Compare initial ideas about 
light.

2
Path of 
Light

Preparation: 15 minutes 
Activity: 2 classes

Lesson 2A: 45-50 min.
Lesson 2B: 45-50 min.

How can we use 
models to learn 
about how light 
travels ?

When a light shines on an 
object the light source must 
be pointed in the direction of 
the object. Light moves in a 
straight path. 

Students consider how the 
knowledge of how light trav-
els in a straight path can be 
used to help solve a problem 
in lighting a tree house. 

• Be introduced to a problem of 
using available light to provide 
sufficient light and dark areas in 
a tree house. 

• Use models to demonstrate how 
light travels. 

• Make observations to determine 
the path of light from its source. 

• Explore how light travels using a 
variety of materials. 

3
Objects 
in the 
Path of 
Light 

Preparation: 10 minutes 
Activity: 2 classes

Lesson 3A: 45-50 min. 
2 class periods 

What evidence 
can we gather 
to determine 
how different 
materials 
interact 
differently with 
light?

Some materials allow light 
to pass through, block light, 
block only some light, and 
reflect light. 

• Plan and carry out an 
investigation into how different 
materials interact with light. 

• Collect data to construct an 
explanation about how some 
materials allow light to pass 
through, reflect light, or block 
light. 

• Design a tree house using their 
information about light and 
materials 

4
What Can 
We Learn 
From a 
Shadow?

Preparation: 15 minutes
Activity 4: 4 classes 

Lesson 4A: 50-55 min. 
Lesson 4B: 50-55 min.
Lesson 4C: 50-55 min. 
Lesson 4D: 50-55 min.  

How are 
shadows made? 
What can we 
determine from 
the position 
and length of a 
shadow? 

The size and shape of 
shadows be changed based 
on the time of day. 

The size and shape of 
shadows can change by 
changing the position of the 
light source.

• Trace and measure shadows 
in the morning, noon, and 
afternoon. 

• Collect data from shadow 
measurements. 
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PLANNING
UNIT AT A GLANCE

Students Figure Out How To: Practices PE at Lesson Level and Assessment 

• Construct explanations of the concept 
of how we see objects through 
observations.

• Determine that light is necessary for 
sight. 

Constructing 
Explanations

Planning and Carrying 
Out Investigations

Developing and Using 
Models

Cause and Effect

PE at Lesson Level 
Develop an initial understanding of how light is 
necessary for sight. 

Formative Assessment 
Focus on Light chart 
Activity Page 
Journal Entry 

• Construct explanations of the path 
of light using tools and models to 
demonstrate how light travels. 

• Plan and carry out an investigation to 
produce evidence that light travels in 
a straight path. 

• Begin to apply what they have learned 
to solve the problem of lighting a tree 
house. 

Constructing 
Explanations and 
Designing Solutions 

Carrying Out 
Investigations. 

Obtaining, Evaluating, 
and Communicating 
Information 

Developing and Using 
Models

Patterns

PE at Lesson Level
Use demonstrations and models to provide 
evidence of how light travels through air. 

Formative Assessment 
Activity Page 
Class Discussion/Focus on Light chart 
Journal Entry 

• Use their findings about different 
materials and light to solve a problem 
of the appropriate amount of light in a 
tree house. 

Constructing 
Explanations and 
Designing Solutions 

Planning and Carrying 
Out Investigations 

Obtaining, Evaluating, 
and Communicating 
Information 

Cause and Effect

PE at Lesson Level
Use observations and data to explain how 
different materials interact differently with light. 

Summative Assessment 
Journal Entry 
Engineering Product and Presentation 
Class discussion and chart 

• Make measurements and collect 
data to construct evidence-based 
explanations. 

• Plan and conduct an investigation as a 
member of a team to find out how the 
position of the light source affects the 
size and shape of a shadow. 

• Use patterns in data to constructs an 
explanation. 

Constructing 
Explanations and 
Designing Solutions 

Planning and Carrying 
Out Investigations 

Patterns

Cause and Effect

PE at Lesson Level
Obtain data through investigations to construct 
an explanation of how the position of a light 
source affects the size and shape of a shadow. 

Summative Assessment 
Respond to Text 
Team Presentations
Journal Entry 
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PLANNING
UNIT AT A GLANCE 

Activity Time to Complete Question Phenomena Students Will . . .

5
Sounds 
We Have 
Heard

Preparation: 15 minutes 
Activity 5: 4 classes 

Lesson 5A: 45-50 min. 
Lesson 5B: 45-50 min. 
Lesson 5C: 45-50 min.

2 class periods 

How are sounds 
made? 

Salt bounces or moves when 
a loud sound occurs nearby. 

Sounds are produced by 
vibrations. 

A loud sound can vibrate 
nearby objects. 

• Make observations of vibrat-
ing objects that produce 
sounds. 

• Make observations of sounds 
that vibrate nearby objects. 

• Compare a variety of sounds 
to determine the source of 
vibrations that produce the 
sound. 

• Use tuning forks as a tool to 
demonstrate how vibrations 
produce sounds. 

• Read informational text 
regarding sounds and vibra-
tions.

6
Good
Vibra-
tions!

Preparation: 20 minutes 
Activity 6: 4 classes 

Lesson 6A: 45-50 min.
2 class periods

Lesson 6B: 55-60 min. 
2 class periods

How do vibrations 
produce sound? 

How can we 
investigate to find 
out if sounds can 
be heard through 
liquids and solids? 

Design, build, and present 
an instrument or noise-
maker using a variety of 
materials. 

• Develop a model of vibrations 
using a plucked ruler.

• Relate the back-and-forth 
motions of the ruler to 
vibrations. 

• Use observations to determine 
if sounds can be heard in 
liquids and solids. 

• Construct explanations of 
sound through the designing 
and building of instruments. 

7
Commu-
nicating 
With 
Light or 
Sound

Preparation: 10 minutes 
Activity 7:  2-3 classes

Lesson 7A: 45-50 min.
2 class periods

How can we use 
light and/or sound 
to communicate? 

Light and sound can be 
used to communicate over a 
distance. 

Design a communication 
system using light and/or 
sound to signal different 
community emergency 
personnel. 

• Use the Engineering Design 
Plan to design and build a 
model of a communication 
system to solve a problem in a 
community. 
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PLANNING
UNIT AT A GLANCE

Students Figure Out How To: Practices PE at Lesson Level and Assessment 

• Produce different sounds using a variety 
of materials. 

• Identify the source of vibrations that are 
producing the sound. 

• Use a model to demonstrate how sound 
can make nearby objects vibrate. 

• Classify sounds by their origin. 
• Produce sounds using a variety of 

materials to demonstrate the source of 
the sound. 

• Use information from text to construct 
explanations.

Developing and Using 
Models 

Constructing 
Explanations 

Obtaining, Evaluating, 
and Communicating 
Information

Cause and Effect

PE at Lesson Level
Use tools and models to provide evidence that 
vibrating material produces sound and the sound 
can make nearby objects vibrate. 

Formative Assessment 
Sounds We Hear chart 
Listen for Sounds chart 
Summary Discussion 
Activity Page

Summative Assessment 
Journal Entry 
Respond to Text

• Use a model of a plucked ruler to explain 
vibrations. 

• Use the Engineering Design Plan to make 
a musical instrument that produces a 
sound. 

Construct Explanations 
and Design Solutions 

Planning and Carrying 
Out Investigations. 

Developing and Using 
Models 

Cause and Effect

PE at Lesson Level 
Design and present a sound maker that 
demonstrates how vibrations produce sounds. 

Summative Assessment 
Journal Entries 
Instrument/Sound Maker and Presentation 
Class Discussion

•  Work collaboratively. 
• Design and demonstrate their 

communication system. 
• Apply knowledge about light and sound 

to their engineering design. 
• Apply their communication system to a 

situation. 

Constructing 
Explanations and 
Designing Solutions 

Developing and Using 
Models 

Influence of 
Engineering, 
Technology, and 
Science on Society 
and the Natural 
World

PE at Lesson Level
Work collaboratively to use tools and a 
variety of materials to design and develop a 
communication system that uses light and/or 
sound. 

Summative Assessment 
Student Presentations 
Journal Entry 
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ACTIVITY 4
Activity 4: What Can We Learn From a Shadow? 

Teacher Background Information
Shadows are made when an object is in the path of light. The light 
travels in a straight path until it strikes an object. If the object is 
opaque, the light is either absorbed or reflected off the surface and  
a dark, unlit area in the shape of the object is cast. The shadow is 
always on the side of the object opposite the light source. Objects 
that cast shadows do not allow light to pass through. Light is either 
reflected or absorbed by the object.

This activity introduces shadows as part of the concept of light 
and allows students to explore different objects and the shadows 
they make. As a class, students make a statement that describes 
how shadows are made. In following activities, students elaborate 
on their learning by exploring the different sizes and shapes of 
shadows as they relate to the position of the light source.

This activity includes a reading integration element using a science 
trade book to enhance the understanding of the science goals for 
this activity, and to help increase student literacy skills and ability 
to gain scientific knowledge through text. 

If you walk toward the sun during the morning or evening hours, 
you are followed by a long, skinny shadow. At noon you have very 
little shadow at all. A shadow falls on the side of an object that 
faces away from the sun or other light source.

The size of a shadow can be changed by moving the light source. 
The best natural example of this phenomenon is the way shadows 
change their shape as Earth rotates. The sun’s rays reach Earth’s 
surface at different angles from dawn to dusk.

The students may have the misconception that a shadow is part 
of their body. They may also believe that a shadow, like an object, 
exists in the dark, even if it cannot be seen. Help the students 
understand that a shadow is not part of their body and does not 
exist in the dark. A shadow is not a physical object, but a region 
where there is an absence of light; light is absent because light 
from the source is blocked out by the opaque object casting the 
shadow.

In this activity the students are going to observe their shadows 
outside at three different times during one day. The students will 
be measuring their shadows in centimeters using ruler lengths. 
Have the students use half or quarter ruler lengths, if necessary, 
when measuring their shadows.

ESTIMATED TIME 
Lesson 4A: 50-55 minutes
Lesson 4B: 50-55 minutes
Lesson 4C: 50-55 minutes
Lesson 4D: 50-55 minutes

OBJECTIVES
• Demonstrate that shadows 

are made by placing an 
object in the path of light.

• Demonstrate that the 
position and length of 
a shadow depends on 
the location of the light 
source.

KEY QUESTIONS
• How are shadows made?
• What can we learn from 

the position and length of 
a shadow?

PS4.B ELECTROMAGNETIC 
RADIATION  
• Some materials allow 

light to pass through 
them, others allow only 
some light through 
and others block all the 
light and create a dark 
shadow on any surface 
beyond them, where 
the light cannot reach. 
Mirrors can be used to 
redirect a light beam. 

TEACHING TIP 
Take this opportunity to 
set up a Shadow Activity 
Center and give students 
the opportunity to mess 
about with different light 
sources, position of light 
sources, and material for 
making shadows. Integrate 
mathematics and have 
students trace and measure 
shadows of a variety of 
items. 
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Elaborate on the concept 
The goals of this phase are to reinforce the concepts of light 
and allow students to apply their new understanding of light to 
shadows. Using their new understanding of how light travels in 
a straight path and interacts differently with different materials, 
they collect data and make observations to determine how 
shadows are made and what information can be learned by 
observing shadows. 

Lesson 4A: What Can We Learn From A Shadow?
 
Procedure
Engage the learner.
Read the book, Nothing Sticks Like a Shadow. Examples of text to 
pause and discuss:
• Ask students to describe what was making the rabbit’s shadow.
• Revisit the illustration on page 7. Ask the students to find all the 

shadows on that page. What do the shadows have in common?
• Revisit the illustrations on pages 10−11 and reread the text on 

page 11. Ask the students what the artist had to do each time 
she drew the rabbit in a different position. Did the shadow stay 
the same size and shape? Ask a student volunteer to explain 
why.

• On pages 14−15 the rabbit thinks he may have finally swept 
away his shadow. Why can’t we see his shadow on page 15?

• Have students retell all the different methods the rabbit and his 
friends tried to remove his shadow.

• Ask a student volunteer to reread the passage on page 22.
• Ask what the raccoon meant when he said, “Shadows are handy 

things to have. Sometimes they show you where you are going, 
and sometimes they show you where you’ve been.”

• Ask the students to describe the conditions when the rabbit 
finally couldn’t see his shadow.

• Ask students to describe what is necessary to create a shadow.
• Ask: What provided the shadows for the rabbit and woodchuck 

on pages 31 and 32?
• Ask the class what the artist and writer had to know about 

shadows in order to write and illustrate the book.

Take this opportunity to have the students respond to the text of 
Nothing Sticks Like a Shadow in the Student Journal.

Ask the students if the book, Nothing Sticks Like a Shadow is 
a science book or a literature book. Ask if the rabbit learned 
anything about shadows from his mission of trying to “lose” his 

LESSON 4A
MATERIALS NEEDED 
For each student: 

2 student pages
For each group of 4: 

Word Sort Card Set 
For the class: 

Book: Nothing Sticks Like 
a Shadow 

CCSS READING 
Key Ideas and Details
RI.1.1:  Ask and answer 
questions about key details 
in a text. 
RI.1.2: Identify the main 
topic and retell key details 
of a text. 
RI.1.3: Describe the 
connection between two 
individual events, ideas, or 
pieces of information in a 
text. 
Craft and Structure 
RI.1.6: Distinguish between 
information provided 
by pictures or other 
illustrations and information 
provided by the words in a 
text. 
Integration of Knowledge 
and Ideas 
RI.1.7: Use the illustration 
and details in a text to 
describe its key ideas. 
RI.1.8: Identify the reasons 
an author gives to support 
points in a text. 
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LESSON 4A
shadow. Ask a student volunteer to recount the central message or 
main idea in the book and how it is conveyed through details in the 
rabbit’s actions. Ask students to explain why the rabbit was never 
able to lose his shadow.

Read the respond-to-text prompt in the Student Journal. Allow 
time for students to find partners and collaborate prior to 
completing the writing. 

Pre-Writing Strategy

Science Talk/Word Sort Card Set:
In their groups of four, give students sufficient time to orally 
discuss what they are to draw and write. Encourage teams to join 
another team and listen to each other’s ideas. Facilitate the Science 
Talk by circulating among the teams and listening to their ideas. To 
help students construct their explanations, ask:
• What have you discussed so far?
• What did you see that makes you think that?
• What do you mean when you say . . . ?
• Tell me more about . . .

Distribute a Word Sort Card Set to each group of students. Have 
groups discuss the possible use of the words on the card in their 
explanations of how the tree shadow was made (light, shadow, 
blocked, path, sun).

Respond to Text 

Rabbit has spent an entire day and into the night trying to lose his 
shadow. Imagine that you are a wise owl, sitting high up in a tree. 
You have watched the rabbit and his friends all day long as they try 
to separate rabbit from his shadow.
1. Write what you would tell the rabbit about how shadows are 

made and why he cannot lose it, no matter how hard he tries. 
2. Draw and label a picture to help the rabbit understand how 

shadows are made.
3. Write what caused the rabbit’s shadow to come back when the 

moon came out. 

Give sufficient time for students to share their responses with adults 
and/or peers and strengthen their writing by revising and editing 
based on feedback.

CONSTRUCTING 
EXPLANATIONS AND 
DESIGNING SOLUTIONS
• Make observations 

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

 CAUSE AND EFFECT 
• Simple tests can be 

designed to gather 
evidence to support or 
refute student ideas 
about causes.

TEACHING TIP 
Create a writing center to 
accompany the Shadow 
Activity Center that includes 
books on shadows, word 
cards, and pictures with 
shadows. Encourage 
students to write stories 
about shadows and how 
shadows are made. 
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Assessment
Use the team presentations and Respond to Text to assess the 
students’ ability to demonstrate that placing an object in a path 
of light makes shadows. (1-PS4-3) (Cause and Effect )

LESSON 4A

 CAUSE AND EFFECT 
• Simple tests can be 

designed to gather 
evidence to support or 
refute student ideas 
about causes.

CCSS WRITING
Text Types and Purposes 
W.1.2: Write informative/
explanatory texts in which 
they name a topic, supply 
some facts about the topic, 
and provide some sense of 
closure. 
Production and 
Distribution of Writing 
W.1.5: With guidance and 
support from adults, focus 
on a topic, respond to 
questions and suggestions 
from peers, and add details 
to strengthen writing as 
needed. 
Research to Build and 
present Knowledge 
W.1.8: With guidance 
and support from adults, 
recall information from 
experiences or gather 
information from provided 
sources to answer a 
question. 
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LESSON 4B
Lesson 4B: What Can We Learn From a Shadow? 

Advance Preparation
Collect a variety of objects for casting shadows. There is a variety of 
objects in your unit that students can use to cast shadows, as well 
as classroom items. 

Procedure
Explore the concept.
Refer to the Focus on Light chart from Activity 1. Ask: 
• Why do you think we would include shadows when we are 

learning about light? 
• What effect does light have on shadows? 
• What causes shadows? 

Look for ideas about shadows in the student ideas that have been 
recorded in the What Do We Think About Light? column. 

Ask students for their ideas about shadows and record them on the 
chart. Continue the brainstorming and ask for ideas about how they 
can learn more or find out more about shadows. Record their ideas 
on the How Can We Find Out? column of the chart.

Divide the class into teams of two students. Tell the teams that 
they will be given the opportunity to explore materials that will 
help them to make observations of shadows, using the flashlight as 
a light source. Distribute the colored pencils, construction paper, 
ruler, flashlight, and assorted objects to each team. Instruct the 
students to tape the white construction paper on their work area 
and use it to draw the position of the light source, shadows, and 
the path of light that makes the shadow. 

Explain that they will be presenting their observations to the class, 
using their drawings as evidence and a reference. Read the Activity 
Page to the class. 
1. Draw a picture of one of the shadows you made. 
2. Show where you placed the flashlight.  
3. Draw what the shadow looked like. 
4. Include arrows to show the path of light.

Give the teams the opportunity to mess about with the materials 
and make different sizes and shapes of shadows. Remind students 
to use the colored pencils to trace, draw, and label the path of 
light and shadows on the paper. Facilitate the team exploration 
of shadows by circulating among the students, observing their 
activity, and listening to their ideas. To help students make 
connections between shadows and the path of light, ask:

MATERIALS NEEDED 
For each student: 

2 student pages
For each team of 2: 

flashlight with batteries 
Word Sort Card Set 
ruler

For the class: 
Book: Nothing Sticks Like 
a Shadow 
string

Teacher provides: 
colored pencils 
white construction paper 
masking tape 
variety of objects for 
casting shadows

PLANNING AND 
CARRYING OUT 
INVESTIGATIONS
• Plan and conduct 

investigations 
collaboratively to 
produce evidence to 
answer a question. 

TEACHING TIP 
The reflector around the 
bulb in the flashlights 
casts multiple shadows. 
Demonstrate how to locate 
the shadow immediately 
in front of the light bulb. If 
the lights in the classroom 
are dimmed, the shadow 
is darker and easier for the 
students to see. 
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LESSON 4B

 CAUSE AND EFFECT 
• Simple tests can be 

designed to gather 
evidence to support or 
refute student ideas 
about causes.

• Can you explain what you have observed so far? What did you 
record on the paper?

• What caused the shadow to be in that position?
• How does the position of the shadow relate to what you have 

learned about how light travels?
• Can someone “map” the path of light from the flashlight?
• Tell me more about how the shadow is made.
• What is the effect when you change the position of the 

flashlight?
• Can you predict where the shadow will fall if you change the 

position of the flashlight? How do you know that? 

As you visit each group, record some of the student ideas that 
relate to the path of light to refer to during the class discussion 
and group sharing. 

Summary Discussion
Explain the concept and define the terms.
Ask teams to share their drawings and observations of shadows 
and the path of light with the rest of the class. Give teams the 
opportunity to recreate some of their shadows and explain how 
the shadow is made. Encourage the students to use the string 
as a model of the path of light when they are constructing their 
explanations. 

Listen for explanations that include that some objects block the 
path of light, creating a dark area on the opposite side of the 
object. 

To help the class collectively make sense of how shadows are 
made using evidence, ask:
 
• What do you think about _________ evidence?
• Do the rest of you agree? Did anyone observe the same thing or 

something similar?
• Does anyone have a similar diagram but a different way to 

explain it?
• Do you understand what ___________ said?
• Can you explain why your answer makes sense?
• What observations were common for all groups?

As a class, decide on a class explanation of how shadows are 
made. Example:

Shadows are made when an object blocks the path of light from a 
light source.

CONSTRUCTING 
EXPLANATIONS AND 
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.
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PS4.B ELECTROMAGNETIC 
RADIATION 
• Objects can be seen 

if light is available to 
illuminate them or if they 
give off their own light. 

• Some materials allow 
light to pass through 
them, others allow only 
some light through, 
and others block all the 
light and create a dark 
shadow on any surface 
beyond them, where 
the light cannot reach. 
Mirrors can be used to 
redirect a light beam. 

After students are satisfied with their statement, ask a team of 
students to demonstrate the meaning of the statement using the 
flashlight and an object of their choosing. Take this opportunity to 
have the students enter their definition of the term shadow in the 
Key Terms of the Student Journal. 

Discuss with the class any patterns they noticed when making 
shadows. To help the class collectively make sense of using the 
patterns in their data to make predictions, ask:  
• What do you notice about the position of the flashlight when 

making a long shadow? 
• What do you notice about the position of the flashlight when 

making a short shadow? 
• What can we predict about the position and shape of the 

shadow based on the patterns in our observations? 

Have the teams collaborate to complete the Journal Entry. 

Journal Entry 
When I change the position of the light, the size and shape of the 
shadow changes.
Use your picture of the flashlight and shadow to complete the 
sentences. 
When I shine the flashlight at the side of the object the shadow is 
______. 
When I shine the flashlight on top of the object the shadow is _____. 
 
Assessment
Use the class discussion and Journal Entry to assess the students’ 
initial understanding of how shadows are made. 
(Constructing Explanations and Designing Solutions 
Planning and Carrying Out Investigations,  1-PS4-3)

LESSON 4B
PATTERNS
• Patterns in the natural 

and designed world 
can be observed and 
used as evidence. 
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LESSON 4C
Lesson 4C: What Can We Learn From a Shadow? 

Teacher Background Information
Evaluate the students’ understanding of the concept.
This phase serves as an assessment to measure whether students 
have achieved the intended learning about light and how it 
interacts with materials. Students revisit their preconceptions and 
orally express their new understandings, citing observations and 
data that lead to conceptual shifts and new ideas. 

Advance Preparation
Plan to conduct this investigation three times during the same day 
(morning, noon, and afternoon). Find an area in the schoolyard, 
sidewalks, and/or parking lot with plenty of sun throughout the day 
where students can draw their shadows with chalk. 

Make a Shadows Data chart to record the class results from their 
investigations. 

Procedure
Elaborate on the concept.
Review the student observations and statements about shadows 
from the previous activity. Ask: 
• I wonder how our bodies will interact with the light. Ask students 

to explain what they have observed to make them think that. 
• I wonder how the position of the sun affects the length of the 

shadow. Ask students for their ideas of how they could find the 
answer to the question. Look for ideas that refer to observing and 
measuring shadows at three times during the day. 

• What is the light source that we will be using outside? (sun) 
• I wonder what our shadows will look like at different times of the 

day. Ask students to predict what their shadows will look like in 
the morning, noon, and afternoon. Accept all reasonable answers 
at this time and record their ideas on the Focus on Light chart.

• Ask students for their ideas of how they can find out if their 
thinking is correct. Record their ideas in the middle column of the 
chart. 

Tell students that they will be working in pairs and, with a piece 
of chalk, tracing their partner’s shadow in the morning, noon, and 
afternoon. Ask students to predict if they think the shadows will 
change between morning, noon and afternoon. 

Before going outside, as a class, decide on the best way to 
measure the shadows and organize their data. Give students the 
opportunity to restate what they are investigating to help them 

MATERIALS NEEDED 
For each student

student pages 
For each team of 2: 

chalk 
measuring tape

For each group of 4: 
Word Sort Card set 

For the class 
lamp with bulb 
measuring tape 

Teacher Provides 
crayons 
masking tape

TEACHING TIP: 
If weather or scheduling 
doesn’t permit three 
observations, you can use 
the clamp lamp to shine 
on the students in the 
classroom. First, shine the 
light at their feet from the 
east, which is similar to a 
morning shadow. Next, 
shine it pointing down on 
their heads, which is similar 
to the noon shadow. Finally, 
shine it at their feet from 
the west, which is similar to 
the afternoon shadow. Use 
a piece of tape to mark the 
beginning of the shadow 
at a students’ toes and a 
piece of tape to mark the 
end of the shadow at the 
students’ heads. This way, 
the students can more easily 
measure their shadows.

Time of 
Day 

Team 
Length of 
Shadow 

Type of 
Shadow

morning

noon
 

after-
noon

Shadows Data Chart
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LESSON 4C
recognize the data they will be collecting. Remind students that 
at each observation they will be tracing each other’s shadows and 
measuring the length of the shadows. 

Ask what information they can gain from the observations, 
(length of shadow, shape of shadow, direction of shadow). Make 
a chart on the board with the headings of the information they 
hope to gain. Ask the students when they will be collecting the 
information (morning, noon, and afternoon). Add the times of day 
to the chart. 

Divide the class into teams of two and take the students outside 
to the designated area. Distribute the chalk and measuring 
tape to each team. Facilitate the team activity by circulating 
among the students and observing their measuring techniques 
and shadow outlines. To check student progress and assist with 
measurements, ask:
• Can you explain what you have done so far? What will you 

measure?
• Why did you decide on that procedure? Can you think of 

another way to measure the length of the shadow? 
• Are you surprised by the length of the shadow? What do you 

think it will look like at lunch-time?
• Late afternoon?
• Are there any patterns in how the shadow changes throughout 

the day?

Repeat the shadow observations and measurements at noon and 
in the afternoon. Have the students record their data in their 
Student Journals. 

Record your shadow data on the chart below. 

Enter the class data on the chart as the students return to the 
classroom. When the data chart is complete, take the time to 
examine all results and look for patterns in direction and length 
of shadows. 

Summary Discussion
After students have made their three observations and collected 
and recorded their data, conduct a whole-class discussion to 
make sense of their findings. Ask the students to use their data 
to find what time of the day their shadows were the longest. 
Ask students what evidence they have that tells them that the 
shadow was the longest. Ask if everyone in the class had the same 
results. If there is a discrepancy in some data, discuss what the 
teams may have done differently to get a different result. Ask the 

TEACHING TIP 
Use a digital camera to 
make a record of how the 
shadows appeared at the 
different times of day. Use 
the pictures during the class 
discussion to help students 
recall observations and build 
vocabulary. 

PLANNING AND 
CARRYING OUT 
INVESTIGATIONS 
• Plan and conduct 

investigations 
collaboratively to produce 
evidence to answer a 
question. 

CONSTRUCTING 
EXPLANATIONS AND 
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.

 CAUSE AND EFFECT 
• Simple tests can be 

designed to gather 
evidence to support or 
refute student ideas 
about causes.

PATTERNS
• Patterns in the natural 

and designed world 
can be observed and 
used as evidence. 
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LESSON 4C
students if they noticed a pattern in their data. Discuss the length 
and position of the shadows in terms of patterns in the data. 

Ask students for their ideas as to why the shadows changed 
positions and lengths. Demonstrate, using the lamp and a student 
volunteer, the position of the sun in the morning, noon, and 
afternoon. Direct the lamp to simulate the morning shadow by 
directing the light from lower in the room, at the student’s feet. 

Explain that in the morning the sun appears to be rising and is 
low in the east. Position the lamp directly over the student’s head 
to simulate noon. Ask students how they can use the string as a 
model to help explain the difference in the size and position of the 
shadow. Encourage students to present their ideas using the path 
of light and what they have learned about how different objects 
interact with light. Ask students to explain what caused the shadow 
and the effect of the different positions of the light source. 

Remind them of the “rule” that light travels in a straight path. 
Ask a student volunteer to explain why the shadow has that shape 
and size. Finally, simulate the relative position of the sun in the 
afternoon and have a student explain the size and shape of the 
shadow relative to the position of the light source. Relate the 
student findings to the rabbit’s problem in the book Nothing Sticks 
Like a Shadow. Revisit the illustrations and ask students if the 
position of the rabbit’s shadow gives them information about the 
position of the sun in the sky. 

Repeat the demonstration and have the students observe carefully 
the direction of the shadow in relationship to where you are holding 
the light source. Ask students if they observe any patterns in how 
shadows behave. Ask students to make a statement that tells about 
the direction of the shadow and the position of the light source.

Shadows always point away from the light source.

Record the students’ findings from this investigation on the Focus 
on Light chart. Revisit the students’ preconceptions and compare 
them with their new ideas about light. Ask students to explain the 
observations and data they collected during the light activities that 
provided evidence and new information. 
Discuss how knowing about shadows will help them solve the 
design problem in the tree house. 

DEVELOPING AND USING 
MODELS 
• Distinguish between a 

model and the actual 
object, process, and/
or events the model 
represents.  

• Develop a simple model 
based on evidence to 
represent a proposed 
object or tool.

EXTENSIONS
Have the students select an 
object outside and measure 
the length of its shadow in 
the morning, at
noon, and in the afternoon, 
and record the information 
on a data table.

Have the students play 
shadow tag. This game 
should be played outside 
on a clear, sunny day. One 
student is it. The student 
must chase the other 
students and try to have 
his or her shadow overlap 
another student’s shadow. 
When this has been 
done, the second student 
becomes it and the game is 
repeated.
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Read the Journal Entry to the class. 

Pre-Writing Strategy −Science Talk/Word Sort Card Set:
In groups of four, have the students orally express what they 
are going to write and listen to the ideas of others. Encourage 
students to use the words from the Word Sort Card Set and 
place them in sequence to help them in their written responses 
(morning, noon, afternoon, shadow, longest, shortest, light, sun, 
sun in the sky, high, low, position).

Have the students complete the Journal Entry.

Journal Entry
1. Use your data from your shadow chart to tell what time of 

day the shadow was the longest. The shadow is the longest 
_____________________. 

2. Use your data from your shadow chart to tell what time of 
day the shadow was the shortest. The shadow is the shortest 
___________________. 

3. Write why the length and shape of the shadow changed at 
different times of day. 

Assessment
Use the class discussion and Journal Entry to assess the students’ 
understanding of how shadows are made. 
(Constructing Explanations and Designing Solutions 
Planning and Carrying Out Investigations, 1-PS4-3)

 
 INTEGRATIONS

Language Arts: 
• Read to the students 

the book Me and My 
Shadow, by Arthur Dorros 
(Scholastic, 1990). Have 
the students explore some 
of the activities mentioned 
in the book.

• Read Robert Louis 
Stevenson’s poem “My 
Shadow.” Have the 
students discuss if his 
words describe the 
observations they made 
about their shadow.

 

LESSON 4C
CCSS WRITING 
Text Types and Purposes 
W.1.2: Write informative/
explanatory texts in which 
they name a topic, supply 
some facts about the topic, 
and provide some sense of 
closure. 
Production and 
Distribution of Writing 
W.1.5: With guidance and 
support from adults, focus 
on a topic, respond to 
questions and suggestions 
from peers, and add details 
to strengthen writing as 
needed. 
Research to Build and 
Present Knowledge 
W.1.7: Participate in shared 
research and writing 
projects. 
W.1.8: With guidance 
and support from adults, 
recall information from 
experiences or gather 
information from provided 
sources to answer a 
question. 
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LESSON 4D
Lesson 4D: Lighting A Tree House 

Advance Preparation 
Set up a Tree House Testing Station. In one designated area, have 
the lamp with bulb and two flashlights available for students to use 
to test their tree house solutions (see illustration). 

Make copies of the Tree House Location Map for each group.

Explain the concept and define the terms. 
In this stage of the students’ learning they are given the 
opportunity to explain and use what they have learned and apply 
their new knowledge to help solve an engineering problem. 
Students present and explain their solutions, consider feedback, 
and improve their solutions based on evaluation. 

Procedure 
Engage the learner 
Revisit the story Lighting a Tree House as a class. Ask the students 
to think of ideas of how the properties of light passing through 
a material, (transparent), some light passing through a material 
(translucent), blocking light (opaque), and reflecting light would 
be important and how they can be useful. Together, brainstorm 
at least one example of how a material is used because of how it 
interacts with light. Ask the students if their new information about 
light might help solve the problem with the tree house. What new 
information can they use to help solve the engineering problem 
with the tree house?

MATERIALS NEEDED 
For each student:

student pages 
For each team of 2: 

1 small cardboard box
handout: Tree House 
Location Map,  
Word Sort Card Set 

For the class: 
aluminum foil 
clear plastic wrap
flashlights with batteries 
wax paper 
construction paper 
lamp with bulb 
story: Light in a Tree 
House

Teacher provides: 
construction paper 
masking tape

DEVELOPING AND USING 
MODELS 
Modeling in K−2 builds 
on prior experiences and 
progresses to include using 
and developing models that 
represent concrete events 
or design solutions. 
• Distinguish between a 

model and the actual 
object, process, and/
or events the model 
represents.  

• Compare models 
to identify common 
features and differences. 

• Develop a simple model 
based on evidence to 
represent a proposed 
object or tool.
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To help students collectively make sense of how light interacting 
with different materials can be useful, ask:
• What would it be like if glass windows did not allow light to 

pass through? 
• Can someone give me another example of how light passing 

through a material is useful? 
• What do you think about what __________ said? 
• Do the rest of you agree? Why or why not? 
• Does anyone have an example of when it is useful to block the 

light? Have you ever needed to block too much light from your 
eyes? 

Give students the opportunity to share their examples. Explain 
that the students will be given the opportunity to use their new 
knowledge about how some material allows light to pass through, 
some materials block light, and some materials reflect light to 
design and build a model of a tree house that will need to let 
some light into the house and block some light from getting into 
the house.

Review the story about the children building a tree house and 
their brainstorming questions. Tell the class that they are going to 
work in groups of four as engineers and help to solve the problem 
of too little light and too much light in the tree house. 

Introduce the Engineering Design Plan and discuss the steps 
engineers take when they are asked to solve a problem. Ask 
students to share some of their initial ideas for solving the 
problem and the information they have that will help them. Make 
a list of materials the students suggest for letting light shine 
through, blocking light, and reflecting light. Distribute the Tree 
House Location Map to each student. Display the materials table 
to help students generate ideas and begin their planning process. 

As a class, pose a question for the engineering problem. Example: 
What materials can the children use to let light into the tree 
house, block light, and reflect light? Ask the students to use the 
class chart from Lesson 3A to help them solve the problem.

Explain the Tree House Testing Center and tell the students that 
the light stand represents the sun, and the flashlights can be used 
for the yard light and the streetlight. 

CONSTRUCTING 
EXPLANATIONS AND 
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.

TEACHING TIP
At this point in their 
learning, students may have 
elaborate ideas about a 
tree house. Do not be too 
concerned if their focus is 
not solely on the placement 
of windows and materials to 
let light into or block light. 
Allow students to elaborate 
on their designs. Use the 
questioning and discussion 
to ensure that they have 
included the lighting 
problem of the tree house. 

LESSON 4D

ANALYZING AND 
INTERPRETING DATA 
• Record information 

(observations, thoughts, 
and ideas) 

• Use observations 
(firsthand or from media) 
to describe patterns 
and/or relationships 
in the natural and 
designed world(s) in 
order to answer scientific 
questions and solve 
problems. 

• Analyze data from tests 
of an object or tool to 
determine if it works as 
intended. 
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Facilitate the engineering project by circulating among the teams 
and listening to their ideas. To check student progress and help 
teams define the problem, ask: 
• Can someone explain the problem you are trying to solve? What 

you have planned so far? 
• What do you know about light that might help you to solve the 

problem?
• Why did you decide to use this material?
• Would it help to draw a diagram? What order would you 

recommend for completing your design for the tree house? 
• The children came up with four different questions to consider. 

How does that help you solve the problem? 

Have the teams draw their plan in the Student Journal. 

Draw a model of your plan to solve the lighting problem in the tree 
house. 

When teams have decided on a plan, invite each engineering 
team to visit the materials table, get the materials they need, and 
build their model of the tree house using small cardboard boxes, 
clear plastic wrap, aluminum foil, wax paper, construction paper 
(variety of colors), and masking tape. When teams have completed 
their models, allow time for them to test their models at the Tree 
House Testing Center, make modifications, and present and answer 
questions about their design. Encourage teams to use the feedback 
from their classmates to make revisions and improvements to their 
designs. 

Summary Discussion 
Have the students draw and write about their plan and then discuss 
how their plan might end the story Light in the Tree House from 
Lesson 1A. Make time for students to share their endings for the 
story. Ask students to justify the use of each material chosen for the 
windows. 

Read the ending of the story. Ask students to compare their plans 
with the children’s plans in the book. Discuss how there may be 
several different ways to solve the engineering problem. 

Pre-Writing Strategy
Think Aloud/Word Sort Card Set:
In their groups, have the students orally express what they are 
going to write and listen to the ideas of others. Distribute the Word 
Sort Card Set to each group. Encourage the students to choose 
the words that would be helpful in their writing and place them in 
sequence.

LESSON 4D
CCSS READING 
Key Ideas and Details
RI.1.1: Ask and answer 
questions about key details 
in a text. 
RI.1.2: Identify the main 
topic and retell key details 
of a text. 
RI.1.3: Describe the 
connection between two 
individual events, ideas, or 
pieces of information in a 
text. 
Craft and Structure 
RI.1.6: Distinguish between 
information provided by 
pictures or other illustrations 
and information provided by 
the words in a text. 
Integration of Knowledge 
and Ideas 
RI.1.7: Use the illustration 
and details in a text to 
describe its key ideas. 
RI.1.8: Identify the reasons 
an author gives to support 
points in a text. 

CCSS WRITING
Text Types and Purposes 
W.1.2: Write informative/
explanatory texts in which 
they name a topic, supply 
some facts about the topic, 
and provide some sense of 
closure. 
Research to Build and 
Present Knowledge 
W.1.8: With guidance 
and support from adults, 
recall information from 
experiences or gather 
information from provided 
sources to answer a 
question. 
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Journal Entry
Draw a picture of the tree house you made. Label the materials 
you used to finish the windows in the tree house. 

Assessment
Use the engineering project and classroom data chart to assess 
the students’ ability to plan and conduct an investigation 
to determine the effect of placing objects made of different 
materials in the path of a beam of light. (Constructing 
Explanations and Designing Solutions)

Use the tree house models to assess the students’ ability to define 
a problem and design a solution. (See rubric in the Assessment 
section for tree house model and presentations.) 

LESSON 4D
DEVELOPING AND USING 
MODELS 
Modeling in K−2 builds 
on prior experiences and 
progresses to include using 
and developing models that 
represent concrete events 
or design solutions. 
• Distinguish between a 

model and the actual 
object, process, and/
or events the model 
represents.  

• Compare models 
to identify common 
features and differences. 

• Develop a simple model 
based on evidence to 
represent a proposed 
object or tool. 
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Name 

Date 

Copyright © 2015 by Battle Creek Area Mathematics and Science Center.

R E S P O N D  T O 
T E X T4A

Rabbit has spent an entire day and into the night 
trying to lose his shadow. Imagine that you are a 
wise owl, sitting high up in a tree. You have watched 
rabbit and his friends all day long as they try to 
separate rabbit from his shadow.  
1. Write what you would tell rabbit about how  
shadows are made and why he cannot lose it no 
matter how hard he tries. 

What Can We Learn From a 
Shadow?
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Copyright © 2015 by Battle Creek Area Mathematics and Science Center.

Name 

Date 

R E S P O N D  T O 
T E X T 4A

2. Draw and label a picture to help rabbit understand 
how shadows are made.

3. Write what caused rabbit’s shadow to come back when 
the moon came out. 

What Can We Learn From a 
Shadow?
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Name 

Date 

Copyright © 2015 by Battle Creek Area Mathematics and Science Center.

A C T I V I T Y

What Can We Learn From a 
Shadow?

1. Draw a picture of one of the shadows you made.
2. Show where you placed the flashlight. 
3. Draw what the shadow looked like. 
4. Include arrows to show the path of light.  

4B
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Copyright © 2015 by Battle Creek Area Mathematics and Science Center.

Name 

Date 

When I shine the flashlight at the side of the object, 
the shadow is  

When I shine the flashlight on top of the object, the 
shadow is 

What Can We Learn From 
a Shadow? 

4B
A C T I V I T Y

When I change the position of the light, the size and 
shape of the shadow changes. 
Use your picture of the flashlight and shadow to 
complete the sentences. 
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Name 

Date 

Copyright © 2015 by Battle Creek Area Mathematics and Science Center.

A C T I V I T Y

What Can We Learn From a 
Shadow?

4C

Record your shadow data on the chart below.
 Shadow Observation Chart 

Time of Day Length of Shadow Draw the shape and 
direction of the 

shadow
 

 morning 

  noon

 afternoon
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Name 

Date 

J O U R N A L

What Can We Learn From 
a Shadow?

4C

1. Use your data from your shadow chart to tell what 
time of day the shadow was the longest. The shadow 
is the longest

2. Use your data from your shadow chart to tell what 
time of day the shadow was the shortest. The shadow 
is the shortest 

3. Write why the length and shape of the shadow 
changed at different times of day. 
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Name 

Date 
4D

A C T I V I T Y

Objects in the Path of 
Light

Draw and label a model of your plan to solve the 
lighting problem in the tree house. 

Copyright © 20/3 by Battle Creek Area Mathematics and Science Center.
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Name 

Date 
4D

J O U R N A L

Objects in the Path of 
Light

Draw a picture of the tree house you made. Label the 
materials you used to finish the windows in the tree 
house.  

Copyright © 20/3 by Battle Creek Area Mathematics and Science Center.
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