
LESSON 5: Why does the surface of an object change how light reflects off of it?

PREVIOUS LESSON We used a light meter to investigate how much light was transmitted or reflected through various kinds of materials. We used our observations to make a
prediction about what makes some materials very reflective and some materials less reflective. We turned our prediction into a testable question.

THIS LESSON 
 

INVESTIGATION 
 

2 days 
 

 

We read about the Walt Disney Concert Hall where they sanded the building’s surface to reduce glare. We
examine a model that helps us explain why smooth surfaces reflect light in a certain direction and bumpy
surfaces scatter light in all directions. We observed macro images and realized that up-close, seemingly
smooth objects like paper are actually bumpy. We come to consensus about these ideas in a Scientists
Circle and then use these ideas and our model, to explain why we see different things when we look at a
lake on a calm and windy day, or a gym floor before and after waxing the floor.

NEXT LESSON We will use our model ideas and representations of those ideas to update our models of Room A from the Mr. Bean video and the box system. We will return
to our DQB to check off questions we can answer and frame our investigation of how the material acts like a window from the other room.

BUILDING TOWARD NGSS 
 

MS-PS4-2 
 

WHAT STUDENTS WILL DO 
 
Obtain information about how light reflects off smooth or bumpy surfaces and how materials that appear smooth to our eyes (macroscale),
may actually be bumpy (microscale).

Construct an explanation using a model that an object’s microscopic structure changes how light reflects off that object (function).
 
WHAT STUDENTS WILL FIGURE OUT 
 

Materials that look smooth to our eyes (macro scale) may not be smooth when you zoom in really close (micro scale).
When light shines on bumpy surfaces at the micro scale, it scatters in all directions.
When light shines on smooth surfaces at the micro scale, it reflects in a certain direction.



Lesson 5 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Revisit the students’ ideas about how the surface of an object affects how it reflects light.

A

2 20 min READ ABOUT THE WALT DISNEY CONCERT HALL
Introduce the close reading strategy and read a case study about the Walt Disney Concert Hall.

B-H Walt Disney Concert Hall Case Study, Progress
Tracker, highlighter,

3 10 min WALT DISNEY CONCERT HALL READING DISCUSSION
Discuss the Walt Disney Concert Hall case study as a whole class and use the model from the reading to
explain related personal experiences.

I-J 1 flashlight, 1 mirror, 1 piece of cardboard, 1
piece of dull foil,

4 5 min PROBLEMATIZE EVERYDAY OBJECTS THAT APPEAR SMOOTH
Problematize that the model from the reading doesn’t help us explain why objects that appear smooth
like paper don’t reflect light in a certain direction like a mirror.

L Walt Disney Concert Hall Case Study,

End of day 1

5 5 min NAVIGATION
Share ideas about why objects that appear smooth like paper don’t reflect light in a certain direction like
a mirror.

L

6 10 min Examine close up images of everyday objects
Examine close up images of paper, cardboard, and aluminum foil. Observe that the surfaces are actually
very bumpy when you zoom in.

N-O Paper, Cardboard, and Tin Foil Images,

7 25 min CONSENSUS DISCUSSION ABOUT THE SURFACE OF OBJECTS.
In a Scientists Circle, discuss why the surface of an object causes light to reflect in different ways. Then
add ideas to the class consensus Progress Tracker.

P Walt Disney Concert Hall Case Study, Paper,
Cardboard, and Tin Foil Images, chart paper,
markers,

8 10 min USE THE MODEL TO EXPLAIN RELATED PHENOMENA
Use the model from the reading to explain why you see different reflections when looking at either 1) a
gym floor before and after waxing the floor or, 2) the same lake on a calm or windy day.

Q Explaining New Phenomena, Walt Disney Concert
Hall Case Study,

End of day 2



Lesson 5 • Materials List
per student per group per class

Lesson materials Walt Disney Concert Hall Case Study
science notebook
Progress Tracker
highlighter
Paper, Cardboard, and Tin Foil Images
Explaining New Phenomena

1 flashlight
1 mirror
1 piece of cardboard
1 piece of dull foil
chart paper
markers

Materials preparation (25 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable). 

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available. 

For Day 1, assemble materials for the reflection demonstration:
1 flashlight
1 - 8 x 8 mirror
1 - 8 x 8 piece of cardboard

For Day 2, assemble materials for the class Progress Tracker
chart paper
markers



Lesson 5 • Where We Are Going and NOT Going

Where We Are Going

In Lesson 4, students gathered evidence to support the idea that all objects reflect light and objects with smooth surfaces are more reflective. In this lesson, students figure out that 1)
when light shines on an object with a smooth surface at both macro and micro scales, light reflects in a certain direction and, 2) when light shines on an object with a smooth surface at
the macro scale, but a bumpy surface at the micro scale, light scatters in all directions. Through these investigations, students also develop the idea that objects may appear smooth with
their eye, but are actually very bumpy when you zoom in closely. The main focus of this lesson should be on elaborating students models of reflection to include scattering of light,
which is a new concept not yet learned in their studies of light in earlier grades.

Where We Are NOT Going

Students will only discuss light reflecting off an object in a certain direction or randomly scattering in all directions. Students do not need to use language of “specular” and “diffuse”
reflection and do not need to quantify the angle of incidence or angle of reflection.



5 min

20 min

LEARNING PLAN for LESSON 5
1 · NAVIGATION
MATERIALS: None

Revisit ideas about what makes objects reflect light. Display slide A. Discuss the following two questions with a partner. Then, have a
few students share their ideas with the class. The purpose of this discussion is to center students on the working theory they have
developed:the surface of the object is important for reflection, and that smooth and shiny objects are more reflective than other
objects.

Suggested prompt Sample student response

What ideas did we have about what makes objects more reflective? Objects that are smooth and shiny are more reflective.
The surface matters.

Can you change how an object reflects light? How? Change it to not be smooth or shiny.
Wrinkle up the aluminum foil.
Change the amount of light in the room.

Remind students of some patterns that emerged from the previous lesson:
Opaque objects (foil, textbook, cardboard, mirror) didn’t transmit light, but they did reflect light.
Shiny, opaque materials reflect more light than non-shiny opaque materials, and the mirror reflected the most.
Transparent materials (one-way mirror, plexiglass) transmitted light, therefore, the clearer the material, the more light that
transmits through it.

Some really odd things we found were that:
A textbook (and cardboard maybe) reflected more light than the one-way mirror and foil.

Introduce the lesson question. Revisit the next question for investigation that students generated from the previous day: Why does the
surface of an object change how light reflects off of it?

Emphasize, We have a working theory that the surface of the object matters, but we don’t totally understand why it matters. Our mission today is
to figure this out to help us explain some of these results.

2 · READ ABOUT THE WALT DISNEY CONCERT HALL
MATERIALS: Walt Disney Concert Hall Case Study, science notebook, Progress Tracker, highlighter

Introduce a real world case study. Show slide B and share with students, I found a case where a famous building was really shiny. It was
blinding people and drivers when light reflected off of it. They had to modify the building to change how it reflected light so it wouldn’t blind people
anymore. ✱✱

Pass out the reading Walt Disney Concert Hall Case Study to each student. Use the handout version for students to annotate. There is a
copy of this reading in the student edition for reference as well.

Model the close reading strategies. Project slide C. Explain that close reading requires reading more than once and with different
purposes and strategies for interacting with the text. Go through the following steps with students, pausing at each step: ✱✱

✱✱ ATTENDING TO EQUITY
 
The reading contains words that you may
want to discuss with your students before
they begin to read, or pause to discuss as
students encounter the words in the text.
These words include:
Glare
Architect



10 min

1. Project slide D. Say, Let’s do one together. Ask students what the main question is that we are trying to answer using this reading.
Tell students to circle the Why does the surface of an object change how light reflects off of it? question at the top as a key strategy. It
reminds us of the purpose for what we are trying to do and the type of information we are looking for within the reading.
Explain that reading this case study will help us answer this question.

2. Project slide E. Give students time to read the first two paragraphs of the reading on their own.
3. Project slide F. Show students an example of step 3 by rereading aloud the first section. As you read, pause and share your

thinking, highlighting a few ideas that answer our focus question.
4. Then, give students about five minutes to continue reading, highlight key ideas on their own, and analyze the images

embedded in the text. Remind students to be selective about what they highlight and look for things that help answer their
questions.

5. Project slide G. Tell students to work with a small group (or with a partner) to summarize the key ideas from the reading that
answer the lesson questions.

Update Progress Trackers. Project slide H and have students work individually to write summaries in their own words and add
them to a row in their individual Progress Trackers.

ASSESSMENT
OPPORTUNITY

Ask students to update their Progress Tracker on their own. This will give you insight about how each student
is progressing in their understanding following the reading. Pay attention to how students are making sense
of bumpy and smooth surfaces at the macro and micro scale. Students should indicate that all objects
reflect light (into our eyes), thus the reason we see the objects. Students do not need to completely
understand specular and diffuse reflection, but may indicate that certain materials like mirrors, concentrate
the reflected light into a beam, while other materials reflect light in a more widespread area.

Polished
Brushed
Stainless steel
 
✱✱ SUPPORTING STUDENTS IN
ENGAGING IN OBTAINING,
EVALUATING, AND COMMUNICATING
INFORMATION
 
As students engage with the text,
encourage them to critically read the text to
learn new science ideas to explain the
phenomenon in the text, and those related
experiences they have had during the unit.
The purpose of the Disney Concert Hall
reading is to clarify a piece of the puzzle
students are figuring out and to give
students language (i.e., scattering) to
describe what they have observed in
previous investigations. The information in
the reading should broaden students’
understanding of different kinds of
reflection.

3 · WALT DISNEY CONCERT HALL READING DISCUSSION
MATERIALS: 1 flashlight, 1 mirror, 1 piece of cardboard, 1 piece of dull foil

Discuss the reading as a class. Facilitate a brief class discussion (slide I). The purpose of this discussion is to summarize the idea that light
reflects differently off smooth and bumpy surfaces, and make personal connections to this idea.

Suggested prompt Sample student response

What key ideas did you summarize that help us answer our question:
Why does the surface of an object change how light reflects off of it?

Light reflects in a V shape off any surface. When the surface is
smooth, all the light goes in the same direction. When the surface is
bumpy, all the light scatters.

Share and explain related experiences of being “blinded” by light (slide J). Revisit the idea that people were “blinded” by light reflecting
off the Walt Disney Concert Hall in a specific direction.

Have students share experiences they have had where light reflected off smooth surfaces in a V shape and almost “blinded”
them.

Use the model from the reading to explain “blinded” experiences (display slide K as needed).
Turn off the classroom lights and demonstrate how you can shine a flashlight on the mirror and it will reflect a specific beam
of light onto the ceiling.
In partners, have students use the model from the reading to explain why there is a specific beam of light shining onto the
ceiling.

Share and explain related experiences of light scattering off bumpy surfaces.



5 min

5 min

Have students share experiences they have had where light scattered in all directions off bumpy surfaces.
If students struggle to come up with ideas here, move straight to the next demonstration of light reflecting off the piece of
cardboard. After this experience, have them think about other objects in the classroom that are bumpy.

Use the model from the reading to explain “scattering” experiences.
Turn off the classroom lights and demonstrate how you can shine a flashlight on a piece of cardboard and a piece of dull foil
and they don’t see a beam of light bouncing off it; rather they can see a more widespread reflection.
In partners, have students use the model from the reading to explain why they don’t see a beam of light bouncing off the
cardboard like they saw with the mirror.

4 · PROBLEMATIZE EVERYDAY OBJECTS THAT APPEAR SMOOTH
MATERIALS: science notebook, Walt Disney Concert Hall Case Study

Summarize what we’ve figured out. Summarize by saying, “how smooth or bumpy the surface of an object is changes how light bounces off
that object, and we have some evidence from our experiences to support that idea.”

Problematize everyday objects that appear smooth. Bring up the idea that paper and the dull side of tin foil are smooth, but we
can’t shine a spotlight and see a reflection on the wall with them. Display slide L. Have students stop and jot a few ideas about

why that might be in their science notebook.

ASSESSMENT
OPPORTUNITY

Review students’ Stop and Jots before beginning day 2. Look for whether students indicate that maybe
smooth materials, like paper and foil, could be bumpy if we looked closer at those materials.

End of day 1

5 · NAVIGATION
MATERIALS: science notebook

Share ideas from the previous day. Display slide M. Have students share their ideas about why we don’t see our reflection and why we
can’t blind our peers with a piece of paper or the dull side of tin foil.

Suggested prompt Sample student response

Why can’t we see our reflection in foil? We can kind of see it a little, but the foil is not smooth enough.

It’s not as smooth as a mirrors. Mirrors are perfectly smooth.

Why can’t we blind someone by shining a flashlight on a smooth piece
of paper or the dull side of tin foil?

They aren’t really shiny.

Maybe they are bumpy?



10 min

25 min

Suggested prompt Sample student response

How could we investigate to see if your explanations are accurate? Look at them up close to see if they have a shiny coating or are
bumpy.

See if light reflects off them in a small area or a large area.

6 · Examine close up images of everyday objects
MATERIALS: Paper, Cardboard, and Tin Foil Images, science notebook

Introduce the scanning electron microscope images (slide N).✱✱ Tell students, I couldn’t find images of all the objects we tested, but I found
some microscope images of a few of the objects including paper, cardboard, and dull piece of aluminum foil. Tell students they’ll have time to
observe the close up images and record observations in their science notebook.

Observe the images. Tell the students to look at Paper, Cardboard, and Tin Foil Images in their student edition. Slide 0 also provides a
reference. Have students set up a new page in their notebook to record observations. Students can work with a partner to make and
share their observations. Give students time to make observations in their science notebook of these images.

✱✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SCALE,
PROPORTION, AND QUANTITY
 
Use the examination of close-up, scanning
electron microscope images to emphasize
to students that phenomena that can be
observed at one scale may not be
observable at another scale. Many of the
materials students tested in lesson 4 were
clearly flat, smooth, and shiny at the macro
scale, but zooming into the micro scale
helped them detect a surface difference
that can be used to explain their
observations.

7 · CONSENSUS DISCUSSION ABOUT THE SURFACE OF OBJECTS.
MATERIALS: science notebook, Walt Disney Concert Hall Case Study, Paper, Cardboard, and Tin Foil Images, chart paper, markers

Gather in a Scientists Circle for a Consensus Discussion. Have students bring their science notebooks, Walt Disney Concert Hall Case Study,
and Paper, Cardboard, and Tin Foil Images to the Scientists Circle.

Facilitate a Consensus Discussion (slide P). In the Scientists Circle, facilitate a consensus discussion to agree on what we’ve figured out to
answer the question: Why does the surface of an object change how light reflects off of it? After the students figure out a general pattern
across materials, return to the one-way mirror material for students to deduce whether light scatters or reflects in a certain direction. As
the class comes to consensus, have students revise their individual progress trackers in their science notebooks.



KEY IDEAS Purpose of the discussion: The purpose of this discussion is to come to consensus on how light behaves
differently, depending on whether the material is 1) opaque or transparent and 2) smooth or bumpy at the
micro scale.

Listen for student ideas:
Agreement about the following:

Materials that are opaque reflect light and do not transmit light, so arrows have to
bounce back.
Materials that are transparent can transmit light and reflect some light too, so arrows can
go through and bounce back.
There are different amounts of light reflecting and transmitting, and we can show this by
using a dashed line.
When we zoom into the micro scale surface, bumpy surfaces reflect light in all directions
(scattering) and smooth surfaces reflect light in a certain direction.

Disagreement or uncertainty should remain about:
How we see mirror images (Lesson 6).
Why it matters that there is light on one side of the one-way mirror and it needs to be
dark on the other side (Lesson 7, 8).

Suggested prompts Sample student responses Follow-up questions

What have we figured out about our
question: Why does the surface of an object
change how light reflects off of it?

Light reflects off all objects at the same
angle.
If an object’s surface is smooth, the light will
bounce off in the same direction.
If an object’s surface is bumpy, the light will
scatter all around.

The piece of paper looks smooth. Why can’t
we blind someone by shining a flashlight on
a smooth piece of paper?

The paper is actually really bumpy when you
look close.
Materials that look smooth might actually
be bumpy when you zoom in really close.

What else in the classroom appears smooth
but doesn’t reflect light in a certain
direction?

Let’s think about the one-way mirror again.
What do we think is happening at the surface
of the one-way mirror?

It must be smooth like a mirror because you
can see a reflection in it.

How is light reflecting off the one-way
mirror?

Agree upon a class representation. Discuss each of the model ideas and have the class agree on a way to represent these ideas. As the
class agrees on the representations, have them add the representation to their individual progress tracker in their science notebook. You
may want to add both glass and the one-way mirror to the representation to help students see a pattern across multiple materials that
reflection in a certain direction (e.g., mirror, glass, one-way mirror) versus those materials that scatter (e.g., foil, cardboard, wall). A
suggested representation is included below.



10 min

Question What We Figured Out in Words / Pictures

Why does the surface of an object
change how light reflects off of it?

New ideas:

When light shines on
bumpy surfaces at the
micro scale, it scatters in
all directions.
When light shines on
smooth surfaces at the
micro scale, it reflects in
a certain direction.
Materials that look
smooth to our eyes
(macro scale) may not
be smooth when you
zoom in really close (micro scale).

8 · USE THE MODEL TO EXPLAIN RELATED PHENOMENA
MATERIALS: Explaining New Phenomena, Walt Disney Concert Hall Case Study

Use the model to explain a related phenomenon (slide Q). Tell students that you have two related phenomena where the same
object reflected light in different ways. Pass out Explaining New Phenomena. Give time to read the two options. Answer any

questions students have to understand the context. Then, give students time to select one option and record their explanations, using
the model from Walt Disney Concert Hall Case Study. If you have time, when everyone is done, have a few students share their
explanations.✱✱

Additional Lesson 5 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-Literacy.RI.6.7
Integrate information presented in different media or formats (e.g., visually, quantitatively), as well as in
words to develop a coherent understanding of a topic or issue.

During the Walt Disney Concert Hall reading, student integrate textual evidence with visual evidence to refine
their models to incorporate surface structure and scattering of light as a form of reflection.

CCSS.ELA-Literacy.W.6.2
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information
through the selection, organization, and analysis of relevant content.

CCSS.ELA-Literacy.W.6.2.a
Introduce a topic; organize ideas, concepts, and information, using strategies such as definition,
classification, comparison/contrast, and cause/effect; include formatting (e.g., headings), graphics (e.g.,
charts, tables), and multimedia when useful to aiding comprehension.

Students write an explanation of a related phenomenon. To do this they need to organize the ideas they’ve
developed from Lessons 3 to 5 and use those ideas to effectively contrast the way light interacts with the
surface of the material in each situation.

✱✱ ATTENDING TO EQUITY
 
Use this opportunity for students to build
on their prior experiences of phenomena
in their lives. The purpose is to use a model
to construct generalizable explanations of
related phenomena. To make this task
more meaningful to your students,
consider replacing the two examples--the
gym floor and lake--with two experiences
your students see around their
communities, or school, on a regular basis.
Other examples may include: sidewalk or
parking lot becoming reflective after a rain,
school hallways with shiny floors after
waxing, a car becoming shiny after waxing,
window with dust on it, but then cleaned
becoming more reflective.

https://www.google.com/url?q=http://www.corestandards.org/ELA-Literacy/RI/6/7/&sa=D&ust=1560103699609000
https://www.google.com/url?q=http://www.corestandards.org/ELA-Literacy/W/6/2/&sa=D&ust=1560103699610000
https://www.google.com/url?q=http://www.corestandards.org/ELA-Literacy/W/6/2/a/&sa=D&ust=1560103699610000

