
LESSON 4: How do different materials change the amount of light that transmits or
reflects off of something?

PREVIOUS LESSON We investigated what happens to light when it shines on a one-way mirror, a regular mirror, and glass from only one side. We found out that light does
similar things when it shines on the one-way mirror and glass. We agreed to use arrows to show the path light traveled when it reflected and transmitted.

THIS LESSON 
 

INVESTIGATION 
 

2 days 
 

We record our ideas about reflection and transmission in our Progress Tracker for the first time. We are
wondering if there is a way to measure the amount of light that goes through or bounces off a material, so
the teacher introduces a light meter. We use the light meter to investigate how much light is transmitted or
reflected through various kinds of materials. We use our observations to make a prediction about what
makes some materials very reflective and some materials less reflective. Then we turn our prediction into a
question that we can investigate in the next lesson.

NEXT LESSON We will read about the Walt Disney Concert Hall and 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 will observe macro images and realize that up close, seemingly smooth objects are actually bumpy.

BUILDING TOWARD NGSS 
 

MS-PS4-2 
 

WHAT STUDENTS WILL DO 
 
Collect, analyze, and interpret data describing how materials affect the amount of light reflected and transmitted to serve as the basis for
evidence to answer a question.

Modify a model of light to better describe how the differences in materials cause differing amounts of light to transmit and/or reflect from the
material (effect).
 
WHAT STUDENTS WILL FIGURE OUT 
 

Light must enter our eyes in order for us to see objects.
Materials can reflect or transmit light that shines on them and many do both.
All materials reflect some light.
Different materials reflect and/or transmit different amounts of light.
When light transmits through a material, less light comes out the other side, but how much less depends on the material.
When light reflects off of a material, less light bounces back, but how much less depends on the material.



Lesson 4 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Have your students share what they already know about how we see different objects from their previous
learning experiences in science.

A 1 sheet 8.5 x 11 white paper, 1 sheet 8 x 10
one-way mirror film between the picture
mats,

2 10 min INTRODUCE THE PROGRESS TRACKER
Review how we see objects and introduce the individual Progress Tracker as a way to reflect on what they
have figured out so far in their investigations.

B-C

3 12 min REVIEW THE PLAN FOR MEASURING LIGHT LAB
Introduce the light meter as a light detection tool, like our eye, and review how to take accurate
measurements using a template for straight lines.

D-H Measuring Light Lab Template, 1 light
meter,

4 18 min CARRY OUT THE MEASURING LIGHT LAB
Arrange students in groups to carry out the Measuring Light Lab and to record light meter data.

G Measuring Light Lab

End of day 1

5 5 min NAVIGATION
Have students review their data from the Measuring Light Lab and record reactions in their notebook.

I

6 10 min RANKING MATERIALS BY REFLECTION/TRANSMISSION
Facilitate students as they work in groups to rank materials by the amount of light they reflected and then
repeat for the amount of light they transmitted.

I

7 20 min FACILITATE A CONSENSUS DISCUSSION FOR THE MEASURING LIGHT LAB
Gather students in a Scientists Circle to build consensus around the results of the investigation, and to model
their model representations to show different amounts of light

J-K

8 8 min DEVELOP IDEAS AND QUESTIONS ABOUT REFLECTION
Build on student experiences with reflection to brainstorm the shared characteristics of materials that are
reflective. Broaden our thinking to other reflective phenomena to develop a new question to investigate.

L-M

9 2 min NAVIGATION
Revisit our use of norms during the consensus discussion and reflect on what we did well and what we can do
better.

End of day 2



Lesson 4 • Materials List
per student per group per class

Measuring Light Lab
materials

Measuring Light Lab
Procedures
science notebook

Measuring Light Lab Template
1 picture mat set
2 binder clips
1 - 8 x 10 piece of one-way mirror
film
1 - 8 x 8 piece of aluminum foil
1 hardbound book or textbook
1 - 8 x 8 piece of cardboard
1 - 8.5 x 11 piece of white paper
1 - 8 x 8 mirror
1 - 8 x 8 piece of plexiglass
1 light meter
1 small LED flashlight

Measuring Light Lab Guidance

Lesson materials science notebook Measuring Light Lab Template 1 sheet 8.5 x 11 white paper
1 sheet 8 x 10 one-way mirror film between the picture
mats
1 light meter

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. 

Day 1: Measuring Light Lab

Group size: 4 (varies depending on number of light meters available)
Setup:

Check that the batteries in the light meters are charged and installed correctly.
Prepare enough materials for each group of 4 students by cutting sheets of foil, cardboard, and one-way mirror film to approximately 8 x 8 in size (up to 8 x 10). Keep the clear
backing on the one-way mirror film which helps to keep the material more rigid.
Prepare bins for each group of 4 students containing: 1 picture mat set, 2 binder clips, 1 - 8 x 10 piece of one-way mirror film, 1 - 8 x 8 piece of aluminum foil, 1 hardbound book
or textbook, 1 - 8 x 8 piece of cardboard, 1 - 8.5 x 11 piece of white paper, 1 - 8 x 8 mirror, 1 - 8 x 8 piece of plexiglass, 1 light meter, 1 small LED flashlight

Notes for during the lab:
Use Measuring Light Lab Guidance as guidance during the lab.
Darken the room as much as possible by closing shades and turning off floor lamps. Some light from windows is OK. You can leave the classroom lights on until it is time to
collect data.
For the materials that are not rigid, for example the foil and the paper, students should use the picture mat to keep the material stable. For other materials like the textbook,
mirror, and plexiglass, students will not need the picture mat.
Monitor groups of students to make certain they are recording measurements at the appropriate angles designated by the lab procedures.

Safety:
Remind students not to shine flashlights directly into each other’s eyes.
The edges of the mirror, plexiglass, and paper should be smooth, but still possible to cut. Students should be extra careful when handling these materials.

Storage:
All materials can be safely stored in a materials cabinet or closet.
Remove batteries from light meters for long-term storage.



Lesson 4 • Where We Are Going and NOT Going

Where We Are Going

The data from the investigation will suggest that all the materials are reflective to some degree. This may surprise some students who do not consider materials like cardboard or paper
to be reflective. Now is the opportunity to remind students of what they have learned in previous grades: to see any object, light must reflect off the object and into our eyes. The one-
way mirror will both reflect and transmit light, but it will not reflect as well as a mirror, nor will it transmit as well as a clear material (which is representative of the window). Students
may be curious about materials and what it is about the structure of a material that will make it more reflective. A notable new idea about light that students will learn as part of middle
school NGSS is quantifying amounts of light and discussing how to represent different quantities of light in models. Additionally, a conversation on the second day of instruction about
the properties of materials that are reflective is designed to build on this curiosity to seed a question to guide the next investigation. Prior to middle school, students have not learned
about the surface properties of light that allow them to reflect and transmit light in different way. Students will gain a deeper understanding of how this works with different surface
structures, beginning in this lesson and continuing in Lesson 5.

Where We Are NOT Going

Results around transmission may be more intuitive for students since the materials are clear and transmission is high. Students will circle back on transmission and clear materials in
Lesson 7. Materials that appear opaque will in fact not produce data for transmission, which also makes sense, but they will produce data for reflection which could surprise students.
Because of this, our next investigation will focus more on different kinds of reflection. Some of the light that is not measured by the students’ light meters will either be scattered by the
surface of the material, or absorbed. Students will not learn about scattering until Lesson 5, or revisit the idea of absorption until Lesson 9 and throughout the next units.



5 min

10 min

LEARNING PLAN for LESSON 4
1 · NAVIGATION
MATERIALS: 1 sheet 8.5 x 11 white paper, 1 sheet 8 x 10 one-way mirror film between the picture mats

Review how we see objects. The purpose of this discussion is to review how we see objects and motivate how the light meter is a
detector of light, similar to our eyes. Display slide A. Hold up a piece of one-way mirror film and a piece of paper. Facilitate a brief
discussion about how we see the two objects. Pose the questions:

How does light travel from this one-way mirror so that we can see it? From the paper?
If you were to represent ‘seeing’ things in our models by adding an eye, what would we show light doing?

Give students one minute to turn and talk, then elicit ideas from them about seeing. Listen for students to share:
We see because the object is lit up.
We see because the one-way mirror bounces light.
We see because the one-way mirror bounces light into our eyes.
We see the paper because it’s bright.
We would show this by drawing a line to our eye.

Say to students, Light must enter our eyes for us to see anything. This is important for thinking about how to measure light.

ADDITIONAL
GUIDANCE

Students learn about ray models for light and how we see objects in 4th grade according to NGSS.
Depending on your students’ background with NGSS materials, they may have more or less understanding
of these concepts. This lesson is not intended to repeat 4th grade science, but rather to deepen what they
already know. Throughout Lessons 4, 5, and 6, continue to prompt students to think about how they see
objects when their eye detects light that has reflected off the object and how this might differ with different
surface structures, a new concept that is introduced in Lesson 5.

Also, continue to encourage students’ use of the words reflection and transmission during this lesson. If
students seem unclear about what is meant by reflection and transmission, reinforce their meaning in the
context of the lesson’s investigations and modeling activities. Encourage students to use everyday language
like “goes through” or “bounces off” to explain their ideas, but reinforce the scientific vocabulary by revoicing
their ideas with the scientific word when possible.

2 · INTRODUCE THE PROGRESS TRACKER
MATERIALS: science notebook

Engage students in reviewing our ideas from the last class.✱✱ Display slide B. Say, Last time we were together, we shined a flashlight on the
one-way a mirror and a couple of other materials.

Suggested prompt Sample student response

Can someone share one of the things we figured out from that
investigation?

Light travels in straight lines

Light bounces off things, or it can also go through things.

Light moves too quickly for us to measure.

✱✱ ATTENDING TO EQUITY
 
Students who are learning English benefit
from repeated exposure of content and
vocabulary. One way to give students the
opportunity to hear ideas again is to
revoice them. For example, after students
have shared what we figured out last time,
check to clarify what students agree upon
by asking, “So I’m hearing ______ and
_____. Do I have that right?” For all science



12 min

Say, One of things I heard is that when we shine a flashlight on different kinds of materials, sometimes the light goes right through and sometimes
it bounces off. These are important ideas that will help us understand how the one way mirror works, so I want to introduce a tool we can use to keep
track of ideas like these. It’s called the Progress Tracker.

Introduce the Progress Tracker. Present slide C. Students should have reserved 10
pages in their notebook for the Progress Tracker (5 pages front and back). Explain to
students that as we investigate the one-way mirror, we are going to keep track of
how our ideas change and develop over time. To do this, we are going to use a
Progress Tracker.

Tell students, This is a tool designed to help us keep track of ideas we figure out. In the what I
figured out column you can draw pictures or write in words, bullet points, whatever way is
most meaningful for you.✱✱

Add the first entry to the Progress Tracker. Use slide C to guide students to draw in
the T-chart on the first page of this section and to complete the two columns. Tell
students that the left column is to record the question, and the right column is to
record what they figured out. Help students record the lesson question from the
previous lesson in the left column, What is light doing when it shines on the one-way
mirror and other materials?

Before students record their entry into the right column, remind students that they
agreed to use an arrow to represent the path of light and the direction it moved from
the light source or the object it shined on. Encourage them to use arrows in this way.

Give students about 3 minutes to set up their Progress Trackers and about
another 3 minutes to write and draw new ideas they’ve learned in response to

the question. Whenever a student is done recording their ideas, they should draw a
line underneath to show that they are finished. Their next entry into their Progress
Tracker will be placed beneath this line.

ASSESSMENT
OPPORTUNITY

Use this opportunity to take stock of whether students are using arrows to represent the path of light or the
line of sight, which was the focus of the consensus discussion in the previous lesson.
This task requires students to:

Understand that light can reflect off of or transmit through materials.
Represent reflection and transmission diagrammatically.

If students are struggling to add to the Progress Tracker, probe their thinking to determine if they are having
trouble representing the idea in a diagrammatic model, or if they are having trouble with the conceptual
model. If necessary, spend more time reviewing what we did in the previous class to reinforce the ideas
about reflection and transmission.

students, and particularly those who are
learning English, the opportunity to hear
scientific language in varied contexts is
fundamental to the development of
disciplinary literacy.
 
✱✱ ATTENDING TO EQUITY
 
This is an opportunity for students to
express their understanding and reasoning
in their own way. By having no structured
box, students can take up a lot of space or a
little space. Encourage students to express
what they’ve learned using a mode that
makes sense for them. For some emergent
multilingual students, encourage them to
use space to make sense in the language
that they feel most comfortable using. The
individual Progress Tracker is a space for
students to be creative and to synthesize
learning in their own words. It is not
supposed to follow a prescriptive plan or
structure and should be a low-stakes
opportunity for students’ to make sense of
what they are learning without the worry
and anxiety that comes with knowing their
work will be graded. Use the Progress
Tracker for formative assessment only.

3 · REVIEW THE PLAN FOR MEASURING LIGHT LAB
MATERIALS: Measuring Light Lab Template, 1 light meter

Students add the words reflection and transmission to the word wall once they become “words we earn.” If you believe your students
already have a solid understanding of the words, add them to the word wall now. If not, wait until later in this lesson or Lesson 5.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN PLANNING AND



ADDITIONAL
GUIDANCE

Sometimes a word that means one thing in students’ everyday talk is used differently in the science
classroom. Making sense of everyday and scientific talk is an important part of students development of
scientific literacy. Many students might have used the word reflection as a noun, referring to the image that
they see in the mirror. But these students may not have seen reflection used to describe a light ray bouncing
off a surface, an invisible process that results in the image they see. If students are using reflection in both
ways, do not discourage them, but make the distinction visible to them. Point out that we can use reflection
to mean the person we see in the mirror, but that we can also use reflection to describe what the light is
doing. If a student uses the word reflection ambiguously, use questions to probe and clarify their intention.

Introduce the light meter. Say, It seemed like last time we all wanted to know more about when light
bounces off and when it goes through something. We made some observations about mirrors and windows
doing these things, but we weren’t sure about how similar the one way mirror was to the mirror or the
window. We needed a more accurate way of measuring what the light is doing. A light meter is a good tool
to help us get more accurate data.

Demonstrate how to use the light meter. Display slide D. Take off the cover, and show students
how to turn the light meter on. Set the light meter to 10x lux, and take an observation of an object
in your room (e.g., desk, piece of paper, wall). Point out that the numbers on the light meter jump
around. Tell students that by holding everything very still for several seconds, it will be easier for
them to get a reliable reading. Then demonstrate how to take a measurement of the ambient light
in the room. Finally or lastly or next, take a measurement by the window to show that the
numbers go up when there is more light added to the room.

Point out that the light meter detects light similar to our eye, and can only detect the light that
directly enters the sensor area.

Make sense of the lab setup. Display slide E. Show students the light meter set up and allow students to think about why it is set up in
this way to capture light. Use the prompts on the slide to guide discussion.✱✱

Project slide F and hold up Measuring Light Lab Template. Show students the template they will use
to help them keep straight lines between the flashlight and the sensor.

Say, Because light travels in straight lines, we know that if any of the light is going through from this
flashlight, it will probably end up over here at the other corner of the paper, so we can capture it by putting
the light meter at position 1. The light that hits the surface will bounce back in a straight line and end up in
this corner, so we can put the light meter at position 2.

Introduce the lab procedures and make a prediction. Pass out Measuring Light Lab Procedures. Page 1
of this handout can be re-used from class to class and collected at the end of the lab. Each student
needs a copy of page 2 to record their data and to add to their notebooks.

Review the task and solicit questions. Display slide G. Read the directions on the slide, and remind
students that these are also in their handouts. Tell students that each person in the lab group will
have a role: one person to hold the flashlight, one to hold the light meter, one to hold the
material, and one to read the data. This is important because everything needs to be precise in
order for this lab to work. Because of this, every group should have at least four students. Consider
demonstrating the procedures with 1 material if students need more guidance.

CARRYING OUT INVESTIGATIONS
 
The focus of reviewing and making sense of
the Measuring Light Lab procedures in this
moment is to give students an opportunity
to evaluate whether the investigation
design will get them the data they need to
answer questions about how much light is
reflected and transmitted by materials. Use
the prompts on slides E, F, and G to
encourage students to scrutinize the plan
closely and to think about how this data
will help them answer their questions.



18 min

Make predictions. Display slide H and direct students to turn to the data table on their handout.
Tell students, These are the objects I have for us to test. If you think of anything else you would like to test,
there is room for you to add a couple of things. Before we start, let’s make some predictions about these
materials. We can do the first one together, and then you can do the rest in your lab groups. Have students
circle their prediction for each material. If time is short, students do not need to share their
predictions aloud. If time permits, however, prompt students to share their predictions in small
groups.

4 · CARRY OUT THE MEASURING LIGHT LAB
MATERIALS: Measuring Light Lab

Arrange students in groups and begin the lab. Display slide G again, as necessary. Once students have gathered their materials, have
them adjust their light meters together on medium setting. Then darken the room so students can begin testing. Light from windows is
fine, but a darker room will make it much easier to collect data for this lab. Remind students to first record the light reading from their
flashlight.

Then give students about 12-15 minutes to complete the lab as it takes about 1 minute for each material.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN USING MATHEMATICAL
AND COMPUTATIONAL THINKING
 
Consider having students respond to the
following as an optional home learning
opportunity or in class if time permits:
What math problem could you set up to
determine how much light was lost on its
way to the light meter? Have the students
set up and solve the problem for the one-
way mirror. This requires students to apply
mathematical processes to show that the
light reflected plus light transmitted does
not account for their baseline value taken
from just the flashlight.



Circulate around the class. As you move from group to group, support students in collecting observations according to the steps in their
handouts, using Measuring Light Lab Guidance for additional guidance. As you walk from group to group, ask students questions to probe
their understanding, such as:

What are you testing when you move the light meter to this side of the textbook?
Is that what you predicted would happen?
Why do you think that measurement was so low/high?

If a student (or students) is not following the procedures of the lab that might affect data, ask them to explain their decision and then
demonstrate how alterations in the lab could affect their data measurements.

ADDITIONAL
GUIDANCE

If you are worried about time for completing all the observations, consider assigning each group only a
subset of objects to test. Include the one-way mirror in each subset. For example, give two groups the one-
way mirror, the film, and the mirror. Give another two groups the foil (shiny and rough), the paper, and the
one-way mirror, and the last two groups the one-way mirror, the textbook, and the cardboard. Create a
class data table at the front of the class and have each group record their data in that table.

After 15 minutes, prompt students to clean up and attach their data table to their notebooks. Students will title a new page in their
notebook: Measuring Light Lab and tape in their data table.✱✱
Example data and expected student responses:

Light coming from flashlight (x10 lux): 63

Material What will the light do?
(circle your prediction)

Light transmitted
(x10 lux)
Position 1

Light reflected
(x10 lux)

Position 2

What did the light do?
(circle your conclusion
from the data)

One-way
mirror Reflect Transmit Other 10 17 Reflect Transmit Other
Mirror Reflect Transmit Other 0 66 Reflect Transmit Other

Plexiglass Reflect Transmit Other 38 5 Reflect Transmit Other
Cardboard Reflect Transmit Other 0 30 Reflect Transmit Other

Paper Reflect Transmit Other 2 6 Reflect Transmit Other
Shiny Foil Reflect Transmit Other 0 29 Reflect Transmit Other

Less Shiny Foil Reflect Transmit Other 0 24 Reflect Transmit Other
Textbook Reflect Transmit Other 0 40 Reflect Transmit Other

Reflect Transmit Other Reflect Transmit Other

Reflect Transmit Other Reflect Transmit Other
Note: The higher measurement on the mirror compared to the light source is likely a measurement error. A darker room helps when
using the sensor. The “other” category can help students account for the difference between the reflect/transmit measurements and the
original light source measurement. Students have not yet learned about scattering or absorption, which is why they will have “other”
marked for most materials.



5 min

10 min

End of day 1

5 · NAVIGATION
MATERIALS: science notebook

Give students time to review their measuring light lab data. Display slide I. Prompt students to respond to the following questions in
their notebook, opposite of their data table.

How does the one-way mirror compare to a regular mirror?
How does the one-way mirror compare to the clear plexiglass?
Did your predictions match your observations? What surprised you?

Then ask a few students to share something that surprised them. Press students to provide evidence from their data tables. Some ideas
that students might have been surprised by include:

That materials can both reflect and transmit light (i.e. the paper, the one-way mirror)
That materials that don’t look reflective can still reflect light (i.e. the cardboard, the paper)
That all the materials reflected light, but not all of them transmitted light.

ADDITIONAL
GUIDANCE

The words opaque and transparent can be introduced or explicitly discussed in today’s class. The timing to
introduce and discuss these words should coincide with the consensus discussion, unless students use the
words before that point. The words do not needed to be added to the word wall until you believe students
have a solid understand of what they mean in their relation to what light does when it interacts with them.
Translucent will not be part of the discussion.

6 · RANKING MATERIALS BY REFLECTION/TRANSMISSION
MATERIALS: None

Arrange students in small groups in order to rank the materials. Display slide I and help
students set up their notebooks by titling a new page, Analyzing Light Meter Data and

drawing a T-chart to organize their rankings. The left column should be reserved for ranking
materials from most to least reflective. The right column should be reserved for ranking the
materials from most to least transmissive. Give small groups about eight minutes to build both
lists. ✱✱

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA
 
As students work, circulate around the
room to see if students appear to be
misranking materials. Their errors could be
due to a measurement error and not an
interpretive error. If it turns out that
students made measurement errors, use
this opportunity to have students consider
the limitations of the data analysis they
can conduct given the measurement error.
Talk with students about what went wrong,
or how error might have been introduced.
If the problem is not in their data but in
their interpretation, go over the data table
with them and ask what each value means.



20 min

ALTERNATE
ACTIVITY

If you have an extra 10 minutes in the class period, consider creating a class consensus T-chart to refer to
during the consensus discussion that follows. As students rank their materials in small groups, create a T-
chart on a piece of chart paper to record the consensus rankings. To build the list, ask one group to volunteer
the first item on their group’s reflection list. Ask the class if anybody disagrees. If there is a disagreement,
take a tally of what each group recorded to decide which material to record. Refer back to the data as
needed. Continue this way until you have created two consensus lists.

This will help students clarify their thinking
around what values will be meaningful for
analysis.

7 · FACILITATE A CONSENSUS DISCUSSION FOR THE MEASURING LIGHT LAB
MATERIALS: science notebook

Gather students in a Scientists Circle for a Consensus Discussion. Say, We started this lesson wondering about how much light is reflected and
transmitted by different kinds of materials. Now we have some data to work with, plus the rankings that you just put together.

Remind students about our norms. Tell students that agreeing on what we figured out can be tricky and difficult at times. Point students to the
class list of norms and ask students to identify which norms they think will help the class in the discussion. Solicit two norms from students. Press
students to explain why they think that norm will help the class have a productive discussion.

Display slide J. Ask students to turn and talk about what they’ve figured out so far, before beginning a whole class discussion. ✱✱

KEY IDEAS Purpose of the discussion: Motivate the need to modify the model representations to account for the
amount of light reflecting and transmitting off different materials.

Listen for:
Agreement around the following ideas

Opaque objects (foil, textbook, cardboard, mirror) didn’t transmit light, but they did
reflect light.
Shiny opaque materials (e.g., shiny foil) reflect more light than non-shiny opaque
materials (e.g. less shiny foil). Mirror reflected the most light.
Transparent materials (one-way mirror, plexiglass) transmitted light.
The more clear the transparent material, the more light transmitted. Clear plexiglass
transmits the most light.
Some materials could reflect and transmit light at the same time.
All materials reflect some light, but not all materials can transmit light.
When light transmits through a material, less light comes out the other side, but how
much less depends on the material.
When light reflects off a material, less light bounces back, but how much less depends on
the material.

Disagreement about the rank order or areas of uncertainty
Students may get some transmission readings on opaque objects if they have the light
source too far away.
Whether cardboard and the textbook are more reflective than foil.
How a textbook (and cardboard maybe) reflected more light than the one-way mirror.

Suggested prompts Sample student responses Follow-up questions

Can someone share one pattern that we
noticed from this investigation?

Everything reflected light, but not everything
transmitted light.

I heard you say that everything that you
tested reflected some light. Does everyone
agree with that pattern?

✱✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS
 
Students may struggle to differentiate
observations about individual materials
from general patterns. Support students
who make observations about individual
materials by asking classmates to
generalize. For example, if a student
responds that “the mirror reflected light,”
you can say, “That’s a great observation
about one material reflecting light. Can
someone point out a pattern about
reflecting light that we noticed across the
materials?”
 
✱✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS
 
In this moment, make explicit to students
the need to change the model
representation of the arrow now that they
have evidence that the amount of light is
different in different parts of the system.



Suggested prompts Sample student responses Follow-up questions

Why does this make sense in terms of what
we see?

Light has to reflect off of an object into our
eyes.

So, would you agree that even your desk,
pencil, etc. reflect light?

Did everything reflect the same amount of
light?

No, some things reflected more light. What patterns did you notice in things that
reflect more light compared to less light?

______ said that everything reflected light,
and that some things also transmitted light.
How can a material do both?

It must have something about the material
that lets light through it and can also reflect
light back.

Can you give me an example of something
that did both and how its structured to let it
do both things?

Did anybody notice a pattern related to how
much light was reflected that was confusing?

The cardboard and textbook reflected more
light than we expected.

Why do you think the textbook and
cardboard could reflect light?

Was the amount of light reflected or
transmitted ever the same as the amount of
light given off by the flashlight?

No, it was always less light, even for the
mirror.

So, it sounds like some light is lost along the
way. We will look into this more.

Sketch the two-room system. On a piece of chart paper or a whiteboard, draw a quick sketch that matches the Mr. Bean set up and the
box system with the light on one side of the system. Tell students that now that they have more data, they can better describe what is
happening to light when it shines on the one-way mirror from one side only.

Add solid arrows to show light radiating from the light source on room A in all directions. Trace one arrow from the light to the wall and
another arrow from the light to the one-way mirror. Prompt students to reference their data to explain which data measurement would
represent “all light,” which should be the light directly detected from the flashlight. From there, ask students to use their data to think
about the different amounts of light that reflect and transmit in terms of “most,” “some,” and “a little.”

Introduce the dashed arrow model for how much light reflects or transmits. Display slide K. Share a key with students for different
amounts of light--all, most, some, a little, using the dashed arrows representations. Ask students to reflect on whether these new kinds
of arrows could help them show different things happening to light. ✱✱

ADDITIONAL
GUIDANCE

Picking a representation may be a challenge. We recommend you use a
dashed line approach which emphasizes that light is still light, but in lesser
amounts. Different colors may make it look like light changes, or even the
color of light changes, and could be a challenge for students who are color
blind. Thicker and thinner arrows may make it look like the area of the light
ray is wider or spreads out somehow, and using multiple arrows will make it
seem like there are more rays of light. However, the representation selected
should make sense to your students, therefore including a key that accurately
describes what representation means will be critical for helping students use
the models to explain what is happening.



8 min

Ask students to think about what they would show at the moment the light shines on the wall. Ask, Does all the light reflect? Does any light
transmit? How can we show these different amounts? Let’s use our new arrows to show the different amounts of light doing different things.

Work together to show how to represent reflection on the wall. Note that students have yet to learn about scattering, so simply draw
one short-dashed line to show that some light reflects off the wall. You can measure the wall quickly to get some data on reflection;
transmission will be zero. Introduce the term opaque, in this context if students have not yet discussed the word.

ADDITIONAL
GUIDANCE

Students may need help deciding what counts as all, most, some, and a little. Consider coming up with a
range of lux that would fit these description.

If the light from the flashlight is around 62 (x 10) lux, then the following would apply:

60+ = All (accounting for measurement error)
30-59 = most
10-29 = some
1-9= a little

Providing this type of alignment to the data may help students more easily decide what type of dashed line
to use.

Have students work in partners to apply the dashed lines to the one-way mirror. The one-way mirror should reflect slightly more
than it transmits, given the conditions under which the data is taken with the flashlight on one side. Some light transmits and

some light reflects would be a reasonable representation, though students may want to show slightly more light reflects. Use this
opportunity to introduce the term, transparent, if not introduced already.

8 · DEVELOP IDEAS AND QUESTIONS ABOUT REFLECTION
MATERIALS: science notebook

Have students reflect on what they know about reflection. Display slide L. Ask students to look back at their list of reflective materials.
Pose the question, What makes these objects reflective?

Some student ideas might include:
They’re smooth.
They’re shiny, but the mirror is the shiniest.
They’re flat.

Broaden our ideas to other phenomena where we’ve seen reflection. Ask students what other objects or experiences have they seen
reflect. As students share experiences, point them back to the characteristics just generated (e.g., smooth, shiny, flat) and ask if the
experience of reflection matches those criteria.

Develop the next investigable question. Say, We figured out that different materials reflect different amounts of light. We also have some
ideas about what makes something more reflective and what makes some things more transparent. We thought maybe if it was shiny, or smooth, or
metallic and opaque, it was more likely to be reflective. Let’s take a look at what we were wondering about related to reflective things on the driving
questions board. Did we have any questions about reflection?

Direct students’ attention to our DQB to find the questions we have related to reflection (slide M). Examples may include:
Reflection, how does this work?
How do reflections work?
Why are smooth surfaces needed for reflections?

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS
 
Use this opportunity to take a cluster of
questions on the DQB related to reflection
and transform those questions into one or
two testable questions focused on how
light interacts with the surface of a material
to reflect light.



2 min

How do different variables affect mirrors?

Say, Wow these are great questions. It feels like we could make some of these into questions that we investigate in the classroom. Can we
brainstorm how to take some of our questions and write a new open-ended question that we can investigate easily?✱✱

Depending on remaining class time have students brainstorm different questions that they could investigate to help them understand
why materials with smooth, shiny, and flat surfaces reflect light. You may need to emphasize in this discussion that the material being
opaque or transparent seems to matter a lot too. The actual lesson question for lesson 5 is Why does the surface of an object change how
light reflects off of it? An investigation question aligned to this could be:

If we change the surface of the materials (independent variable), does it change the amount of light that reflects off of it
(dependent variable)?

Push students toward open-ended questions they could investigate about reflections and smooth and shiny surfaces.

9 · NAVIGATION
MATERIALS: None

Evaluate how well we have been using norms. Ask students to reflect as a class on the following prompts:
How did we do today in our discussion using the norms we identified at the beginning?
Did we make space to hear from everyone?
How could we do better next time?

Additional Lesson 4 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
MATH

CCSS.Math.Content.6.SP.B.5: Summarize numerical data sets in relation to their context, such as:
Describing the nature of the attribute under investigation, including how it was measured and its
units of measurement.
Relating the choice of measures of center and variability to the shape of the data distribution and
the context in which the data were gathered.

The Measuring Light Lab gives students an opportunity to collect data under very specific measurement
conditions in which any deviation from the protocol could result in measurement error. Even given the
detailed protocol students follow, the light sensor will not consistently report a single value, so students will
need to determine a range that seems as accurate as possible given the measurement conditions. When
they rank order the materials by transmissivity and reflectivity, they will use ranges that could could overlap
for some materials and students may need to estimate the central tendency within the range of values to
help them determine their rankings.


