
LESSON 7: Why does the one-way mirror transmit less and reflect more light than
other transparent materials?

PREVIOUS LESSON We used our model ideas and the representations of those ideas to revise our models of Room A from the Mr. Bean video and the box system. We returned to
the DQB, checked off the questions we can answer, and noticed that we need to know why the material looks like a window from the dark room.

THIS LESSON 
 

INVESTIGATION 
 

2 days 
 

  

We compare similarities and differences between one-way mirrors and other transparent materials. We
shine light from either side of transparent materials and figure out that they transmit light from either side.
We wonder why one-way mirrors transmit less and reflect more light than plexiglass. We watch a video
and read to find out that regular mirrors have thick coatings of reflective material on glass, and one-way
mirrors have a thin coating of reflective material on glass. We develop and use a model to explain what
happens when light shines on these different materials. We wonder about how the light conditions cause
one-way mirrors and glass to act like mirrors and/or windows.

NEXT LESSON We will add light to both rooms and dim the light in one room. We will notice that a smaller difference in the light between rooms will cause a weaker one-
way mirror effect. We will develop a model to explain why and realize our eye has difficulty sensing weaker light signals.

BUILDING TOWARD NGSS 
 

MS-PS4-2 
 

WHAT STUDENTS WILL DO 
 
Obtain information about how the microscale structure of one-way mirrors and regular mirrors are designed to reflect and transmit different
amounts of light.

Develop a model of how a material’s microscale structures change how light reflects off and transmits through that material (function).
 
WHAT STUDENTS WILL FIGURE OUT 
 

Transparent objects can transmit light shining on them regardless of the side from which the light comes.
The one-way mirror is structured in a way that allows it to act like a mirror and act like a window but only in certain light conditions.



Lesson 7 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Prompts students to revisit ideas about what makes objects see-through and decide to compare the
one-way mirror to another transparent material.

A

2 10 min COMPARE THE ONE-WAY MIRROR AND PLEXIGLASS
Arrange students in small groups to review transmission data from Lesson 4 and make observations
to compare the one-way mirror and plexiglass.

B-C 1 - 8 x 10 piece of one-way mirror film in between
the picture mats, 1 - 8 x 8 piece of plexiglass,

3 12 min INVESTIGATE AND DISCUSS TRANSMISSION FROM BOTH SIDES
Carry out another test to see if the one-way mirror and plexiglass transmit the same amount of
light, regardless of the side from which the light comes.

D-H Light from Both Sides Demonstration

4 5 min GENERATE NEW IDEAS FOR INVESTIGATION
Realize that we can’t explain why the one-way mirror transmits less and reflects more light than
plexiglass. Generate ways to investigate that question.

I Driving Question Board (optional),

5 10 min INVESTIGATE HOW MIRRORS ARE MADE
Watch two videos about how regular mirrors are made, one through manufacturing and one do-it-
yourself mirror. Then, share noticings and ideas about how one-way mirrors might be made.

J-K https://www.youtube.com/watch?
v=u03S1Nmslw4,
https://www.youtube.com/watch?
v=hYdQHnaOWvA,

6 2 min NAVIGATION
Assign students to examine mirrors at home or school. Tell students to look at the materials closely
for structural features that make them reflective or transmissive.

L

End of day 1

7 2 min NAVIGATION
Have students share observations about mirrors observed at home or school.

M

8 15 min OBTAIN INFORMATION ABOUT ONE-WAY MIRRORS
Have students follow a close reading protocol to gather information from an article about how
regular mirrors and one-way mirrors are made.

N-S How is a one-way mirror made?,

9 7 min USE THE DECAL TO MODEL THE STRUCTURE OF ONE-WAY MIRRORS
Model the structure of a one-way mirror and how light interacts with the structure by shining a light
on a perforated decal sticker.

T 1 - 8 x 8 perforated decal sticker, 1 flashlight, 1 - 8 x
8 piece of plexiglass,

10 18 min MODEL THE STRUCTURE OF THE ONE-WAY MIRROR, MIRROR AND WINDOW U-V How is a one-way mirror made?, 1 - 8 x 8 perforated
decal sticker,

11 5 min NAVIGATION
Problematize that we still don’t know when a one-way mirror, or plexiglass will act like a mirror, or a
window but suspect it has to do with the lighting.

X

End of day 2



Lesson 7 • Materials List
per student per group per class

Light from Both Sides
Demonstration materials

1 - 8 x 10 piece of one-way mirror film in between
the picture mats
1 - 8 x 8 piece of plexiglass
1 light meter
1 small LED flashlight
1 copy of Measuring Light Lab Template
1 - 5 x 7 or 8 x 10 piece of glass from picture frame
(optional)

Lesson materials science notebook
How is a one-way
mirror made?

1 - 8 x 10 piece of one-way mirror film in
between the picture mats
1 - 8 x 8 piece of plexiglass
1 - 8 x 8 perforated decal sticker

Driving Question Board (optional)
https://www.youtube.com/watch?
v=u03S1Nmslw4
https://www.youtube.com/watch?
v=hYdQHnaOWvA
1 - 8 x 8 perforated decal sticker
1 flashlight
1 - 8 x 8 piece of plexiglass

Materials preparation (20 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
Have the one-way mirrors inside the picture mats removed from the box system and available for observations at the beginning of day 1, along with 1 - 8 x 8 piece of plexiglass per
group. Check the video links for https://www.youtube.com/watch?v=u03S1Nmslw4 and https://www.youtube.com/watch?v=hYdQHnaOWvA . Load the videos so that they are ready to
play without advertisements.

Day 2
Cut a piece of the decal sticker material to approximately the size of the piece of plexiglass students have been using for the demonstration.

Day 1: Light from Both Sides Demonstration
Group size: Whole class
Setup:

Check that the batteries in the light meter are charged and installed correctly.
Prepare materials for the demonstration: 1 - 8 x 10 piece of one-way mirror film in between the picture mats, 1 - 8 x 8 piece of plexiglass, 1 - 5 x 7 or 8 x 10 piece of glass from
the picture frame (optional), 1 light meter, 1 small LED flashlight.
One copy of the Measuring Light Lab Template from Lesson 4.

Notes for during the lab: Darken the room as much as possible by closing any shades and turning off floor lamps. Some light from windows is okay. You can leave the classroom lights
on until it is time to collect data.

Safety: Remind students not to shine flashlights directly into each other’s eyes. Handle the plexiglass and glass with care to avoid possible cuts. If necessary, cover the edges of the glass
with tape or leave within the picture frame, removing the backing so that only the glass remains.

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

https://www.youtube.com/watch?v=u03S1Nmslw4
https://www.youtube.com/watch?v=hYdQHnaOWvA


Lesson 7 • Where We Are Going and NOT Going

Where We Are Going

Reviewing what we know about the similarities and differences of the one-way mirror and plexiglass reveals that we still don’t know why these materials reflect and transmit different
amounts of light. Students will likely be curious about the materials and what is it about the structure of the one-way mirror that makes it transmit less and reflect more light than
plexiglass. Students will likely refer to the ‘tinting’ of the one-way mirror. A reading on the second day is designed to satisfy this curiosity and give students more information about the
structure of mirrors and one-way mirrors to start explaining the differences in how these materials reflect and transmit light.

Where We Are NOT Going

Students do not need to understand the chemistry of how silver nitrate is applied to create one-way and regular mirrors. They only need to understand that a reflective coating is
applied in a very thin coat (one-way mirror) or thick coat (mirror), leaving some parts of the glass or plastic uncovered on the one-way mirror so that light can pass through it. Students
also do not need worry about these materials and how they absorb light. They will have more of an opportunity to explore absorption in the Cup Design unit.



5 min

10 min

LEARNING PLAN for LESSON 7
1 · NAVIGATION
MATERIALS: science notebook

Revisit what we still need to explain about the phenomenon. Display slide A. Remind students that we’ve mostly explained why Mr.
Bean can see himself when he looks at the one-way mirror, but we still haven’t figured out why the men on the other side can see Mr.
Bean, or how the one-way mirror knows when to act like a mirror and when to act like a window.

Revisit our ideas about the characteristics of transparent materials. Have students discuss with a partner what we’ve figured out about
transparent materials. Then bring students back together to review as a class.

Suggested prompt Sample student response

What have we figured out so far about what transparent materials
have in common?

Clear, see-through

Which of the materials that we have tested transmits the most light? plexiglass
one-way mirror

Motivate a desire to compare the one-way mirror and plexiglass. Say, The one-way mirror is acting like a window for the men in the dark room,
but it’s not actually a window. Maybe if we can remind ourselves about how the one-way mirror is similar to and different from a window, it will help
us understand why they can see through the one-way mirror like a window.

ADDITIONAL
GUIDANCE

The lesson question is: Why does the one-way mirror transmit less and reflect more light than other transparent
materials? However, we won’t get to this lesson question until the end of Day 1 and we’ll answer it on Day 2.
The question guiding this first day is: How is the one-way mirror similar to and different from a window?,
motivating a need to explain the differences that we identify.

2 · COMPARE THE ONE-WAY MIRROR AND PLEXIGLASS
MATERIALS: science notebook, 1 - 8 x 10 piece of one-way mirror film in between the picture mats, 1 - 8 x 8 piece of plexiglass

Make a box and T-chart organizer for comparisons. Present slide B and model how to make a box and T-chart. Give students time to
make that chart in their science notebook. Explain that notes about what the one-way mirror and plexiglass have in common can go in
the “similar” category, and notes about how the one-way mirror and plexiglass are different can go in each of the bottom boxes.

Similar

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA
 
This is an opportunity for students to revisit
the transmission and reflection data,
specifically comparing transparent
materials (e.g., one-way mirror, plexiglass,
and real glass, if that was added). Students
will analyze these data again, looking for
similarities and differences between
transparent materials. Use this opportunity
to reinforce to students that when new



Different

one-way mirror plexiglass

Review and compare data produced in Lesson 4. Remind students that we
already have some data about how the one-way mirror and piece of plexiglass
transmit light. The plexiglass can substitute for a window. In small groups,
have students return to the data they produced in Lesson 4 and add
information to their box and T-charts.✱

Record observations about the materials. Pass out the one-way mirror and
plexiglass to each group and also have them add observations with their eyes
to their comparison charts.

Facilitate a Building Understandings Discussion to compare the two materials.
Bring students back together as a whole class. Display slide C. Have students
share how the one-way mirror and plexiglass are similar and different,
supported by evidence from Lesson 4 and the observations they just made.

KEY IDEAS Purpose of this discussion:
Brainstorm ways that the one-way mirror and plexiglass are different, based on evidence from
Lesson 4 and observations.

Listen for:
Areas of agreement about how both objects are similar.

They both transmit light.
They are both see-through.

Areas of agreement about how both objects are different.
The plexiglass transmits the most light and is clear.
The one-way mirror transmits less light than the plexiglass. It also reflects more light
than plexiglass and is greyish. It is not as see-through as a clear material like the
plexiglass.

questions emerge, revisiting previously
collected data with new questions in mind
can be informative. They may not have
noticed a pattern in the data originally, or
they may have noticed the pattern, but did
not fully develop their thinking around it.
This activity is their second pass at data
analysis with a focus on transparent
materials.



12 min

Suggested prompts Sample student responses Follow-up questions

How is the one-way mirror similar to and
different from a clear piece of plexiglass?

The plexiglass was really clear and the one-
way mirror is tinted.

How does the material’s ‘clearness’ relate to
what is happening to the light?

The one-way mirror reflected more light
than the plexiglass.

What do you think caused more reflection of
light?

The plexiglass transmitted more light than
the one-way mirror.

What do you think caused more
transmission of light?

3 · INVESTIGATE AND DISCUSS TRANSMISSION FROM BOTH SIDES
MATERIALS: Light from Both Sides Demonstration, science notebook

Problematize how the one-way mirror and plexiglass transmit light. Summarize and wonder aloud, So, we know that the one-way mirror is
similar to a window in some ways. The men saw a window from their side, but Mr. Bean saw a mirror from his side. Do you think which side the light is
coming from matters? Could the side the light is coming from change how much light is transmitted through the one-way mirror? We should check
that the light can go through both sides.

ALTERNATE
ACTIVITY

If you have a piece of glass available (e.g., picture frame glass), you can measure the transmission and
reflection data following the Lesson 4 protocol and add this data to the data already collected for the one-
way mirror and plexiglass.

If time permits, you can turn this demonstration into a lab for your students. Students need to follow the
Lesson 4 protocol, this time measuring only transmission data for transparent materials from both sides. If
a lab is selected, obtain the necessary materials and consider modifying Measuring Light Lab Procedures with
the slightly different protocol and data table, and update the slides in this lesson to reflect the change from
a demonstration to a lab investigation.

Discuss and generate how to investigate this. Display slide D. Arrange students in pairs to discuss the questions. After 1 minute, bring
students together to discuss their predictions and how to investigate this question.

Suggested prompt Sample student response

Does it matter which side the light comes from? Will the amount of
light transmitted through the material change?

Accept all ideas.

How could we investigate this? We could shine the light on the one-way mirror and plexiglass, and
then measure how much light comes through with the light meter.
Then flip the material and measure again.

Review the investigation setup and tools from Lesson 4 .
Revisit the light meter (slide E) and remind students of how this tool was used.
Show students the demonstration setup, where you’ve placed the Measuring Light Lab Template on a tabletop with a flashlight
on one side and the light meter on the other side. Remind students that the template helps us keep the distance and angles
constant.



Explain how the demonstration will use a similar protocol from Lesson 4 (slide F).
Remind students that you will use the highest regular measurement if the data fluctuates, as you did in Lesson 4.

Have students discuss how to record data. Display slide G. Give students a few minutes to discuss how to record data in small groups
and make a data table. Have a few groups share out. It is okay if students collect and record data in different ways, as long as they have a
way to record how much light is transmitted from both sides. Below is an example of a simple table.

Material Light transmitted from one
side (x10 lux)

Light transmitted from the
other side (x10 lux)

one-way mirror

plexiglass

Measure transmitted light from both sides. Gather students around the demonstration table. Have 2 volunteers help hold the flashlight
and light meter. First, spend about 4 minutes measuring transmission from both sides of the one-way mirror and plexiglass. Then, add
glass to the data table and record the light measurements.

Lastly, have students return to their seats to add additional summary observations to their box and T-charts in their science notebooks.

Facilitate a Building Understandings Discussion about transmitted light from both sides. Display slide H. As a whole class, discuss
students’ observations. Students should notice that light transmits equally from either side of both materials.

KEY IDEAS Purpose of this discussion:
Come to consensus, based on evidence that all transparent objects can transmit light shining on
them, regardless of the side from which the light comes.

Listen for:
Areas of agreement about how transparent objects transmit light.

The same amount of light passes through the object from either side.
Evidence from investigation to support these claims.

One-way mirror, plexiglass, and see-through film all transmit about the same amount of
light when light shines on them from either side.

Suggested prompt Sample student response

Does it matter which side the light comes from? Will the amount of
light transmitted through the material change?

No, it doesn’t matter. The same amount of light is transmitted
through the one-way mirror and plexiglass; it’s about the same.

Is this true for all transparent materials? Probably, if they are the same clearness from both sides.



5 min

10 min

4 · GENERATE NEW IDEAS FOR INVESTIGATION
MATERIALS: Driving Question Board (optional)

Summarize what we’ve figured out so far. Display slide I and say, We answered a how question: how is the one-way mirror similar to and
different from a window, by figuring out that the one-way mirror and plexiglass both transmit the same amount of light from either side. However,
the one-way mirror is not as good at transmitting light as a window, and it also looks and feels different. But we still can’t explain why they are
different.

Pose the lesson question. Emphasize to students that we still cannot explain why the one-way mirror transmits less and reflects more light
than plexiglass.

Consider how we could investigate this new “why” question.✱✱ Bring students together around the explanatory lesson question: Why
does the one-way mirror transmit less and reflect more light than other transparent materials? Have students work in pairs to consider how we
could investigate this question. Have a few students share out their ideas with the class.

Suggested prompt Sample student response

How could we investigate the question: Why does the one-way mirror
transmit less and reflect more light than a plexiglass window?

We could look at close-up images to see if there are different
structures at the microscale.

We could learn about how the one-way mirror is made to understand
what is happening.

We need to learn about what the tinting on the one-way mirror does.

ADDITIONAL
GUIDANCE

If students are struggling with how they could investigate this question, have them return to their ideas for
investigation and the DQB for ideas. Draw students’ attention to questions about: How do they make a one-
way mirror? and What is a one-way mirror made of? Prompt students that learning more about what is
happening with the one-way mirror up close might help us.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS
 
This activity should be tailored to meet
your students where they are with respect
to asking how and why questions. Some
students may still need help identifying the
difference between open-ended and
closed-ended questions on the DQB, and
that is okay. Other students may be ready
to think more critically about the difference
between how and why questions, and how
those questions determine the data and
evidence we need to collect. Use this time
to help your students develop their
questioning skills and helping all students
link the questions we ask to the evidence
we collect. An important move at this
moment is to prime students for wanting
to examine the materials closer and learn
how they are made.

5 · INVESTIGATE HOW MIRRORS ARE MADE
MATERIALS: science notebook, https://www.youtube.com/watch?v=u03S1Nmslw4, https://www.youtube.com/watch?v=hYdQHnaOWvA

Introduce the idea to investigate how one-way mirrors and regular mirrors are made. Say, I don’t have anything right now about the one-way
mirror, but I do have some videos of how regular mirrors are made. Let’s watch those and see if it might give us any insight into how a one-way
mirror might be made.

Setup notebook and prepare to watch the two videos. Display slide J. Have students make a Notice-Think chart in their science
notebook. Have them to record their observations about how a regular mirror is made in the “Notice” column and then generate ideas
about how a one-way mirror might be made in the “Think” column.



2 min

Notice Think

Watch a video about how a manufactured mirror is made. Play the video https://www.youtube.com/watch?v=u03S1Nmslw4 from
00:00 - 2:30. After 2:30, the video discusses how they seal the back of the mirror, so you can watch it, but you don’t have to. Give
students time to talk in small groups about what they notice about how a commercial-grade mirror is made and if it sparks any ideas
about how a one-way mirror might be made.

Watch a video about how a mirror can be made at home using a metal spray. Play the video https://www.youtube.com/watch?
v=hYdQHnaOWvA . Give students time to talk in small groups about what they notice about how the home-made mirror is made and if
it sparks any ideas about how a one-way mirror might be made.

Lead a class discussion sharing out noticings and ideas (slide K). Have students share out from their small groups.

Suggested prompt Sample student response

What did you notice about how mirrors are made? They start with a piece of glass.
They wash the glass really well.
They add on reflective metal, like tin and silver.
They add on a lot of coats of metal to make the mirror.
Before they added on all the coats, it was a little see-through.

What ideas do you have about how one-way mirrors might be made? They don’t use glass to make the film.
Maybe they add a coat of metal inside the film.
Maybe there is something in the film that makes it darker than glass,
like silver.
Maybe the film gets added to the glass and is kind of like the spray
being added to the glass.

6 · NAVIGATION
MATERIALS: None

Assign home learning. Display slide L. Ask students to observe mirrors at their house or at school to see if their observations of mirrors
support evidence about how mirrors are made from the videos.

End of day 1

https://www.youtube.com/watch?v=u03S1Nmslw4
https://www.youtube.com/watch?v=hYdQHnaOWvA


2 min

15 min

7 · NAVIGATION
MATERIALS: None

Share out mirror observations. Display slide M. Have a few students share out anything they observed about mirrors in the world
through whole class or a Turn and Talk.

8 · OBTAIN INFORMATION ABOUT ONE-WAY MIRRORS
MATERIALS: How is a one-way mirror made?

Introduce the reading with the purpose of answering the lesson question. Tell students, I have a reading that explains how a one-way mirror
is made. Let’s read it to learn more about how the one-way mirror is made, and why it transmits less and reflects more light than a glass window.✱

Pass out How is a one-way mirror made? to each student. Use the handout version for students to write on. There is a copy of this
reading in the student edition for reference as well.

Review the close reading strategies. Project slide N. Describe that close reading requires reading more than once and with
different purposes and strategies for interacting with the text. Use the slides to go through the following steps with students,

pausing at each step:
1. Project slide O. Say, Let’s do one together. Ask students what the main question in this reading is that we are trying to answer.

Tell students to circle the question: How is a one-way mirror made? at the top. Explain that this is a key strategy because it
reminds us what the purpose is of what we are trying to do and the type of information we are looking for in the reading.
Explain that reading this article will help us answer this question.

2. Project slide P. Give students time to read the first two paragraphs of the reading on their own.
3. Project slide Q. 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. Give students about five minutes to highlight key ideas on
their own. Remind students to be selective about what they highlight, keeping in mind that they are looking for information to
help them answer the questions.

4. Project slide R. Tell students to work with a small group (or with a partner) to summarize the key ideas from the reading that
can help them answer the lesson question. Have students attach the reading to their notebooks.

ASSESSMENT
OPPORTUNITY

As students read the text, circulate around the room to notice what information they are noting on their
reading. Collect students notebooks to scan what ideas students are summarizing from the reading. Look
for students noticing that the one-way mirror is only partially coated with reflective material and partially
transparent. If students do not summarize important ideas, give students an opportunity to partner with a
classmate to examine the reading again and discuss the main idea from each paragraph as they read.
Alternatively, read one paragraph together and model how you determine the main idea from the
paragraph. Then, have students read the second paragraph on their own and share the main idea they
teased out in partners, and then with the whole class.

Facilitate a Building Understandings Discussion over the reading as a whole class (slide S). Facilitate a brief class discussion and have
students share the key ideas they took away about what is happening at the surface of the one-way mirror and plexiglass.✱ Focus
students on coming to agreement about what is happening with the structure of the surface of a one-way mirror and a regular mirror.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN OBTAINING,
EVALUATING, AND COMMUNICATING
INFORMATION
 
The reading is placed at this moment in
instruction to help students gather more
information to motivate the rest of the
storyline and clarify a piece of the puzzle
that students are starting to figure out: how
the one-way mirror is made differently
from regular mirrors and glass, and to
explain differences in how light interacts
differently with these materials. Use this
opportunity to help your students practice
critically reading scientific text with this
purpose in mind.
 
✱✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING
STRUCTURE AND FUNCTION
 
Make explicit to students that they are
examining the structure of the one-way
mirror to help them understand how it
functions to both reflect and transmit light.
This crosscutting concept becomes
particularly useful at this moment as
students make sense of what they need to
model. At the macroscale, it is difficult to
discern any structure features that would
cause the different behavior of the one-
way mirror, but looking at the microscale,
new structural features related to the partial
coating are revealed to help us solidify why
light behaves the way it does. Continue
with this crosscutting concept through
subsequent modeling activities.



7 min

KEY IDEAS Purpose of this discussion:
Come to consensus about what is happening with the structure of a window, a one-way mirror,
and a regular mirror.

Listen for:
Areas of agreement about what is happening at the surface of a regular mirror.

It has a thick coat of reflective material.
It is fully covered with that reflective material.

Areas of agreement about what is happening at the surface of a one-way mirror.
It has a thin coat of reflective material.
It is partially covered with the reflective material, and the glass, or plastic, is partially not
covered and still transparent.

Suggested prompt Sample student response

What key ideas did you summarize that help us answer our question:
How is a one-way mirror made?

One-way mirror is made out of glass or plastic. They put on reflective
material, but it doesn’t cover the whole surface.

What does the surface of the one-way mirror look like? It has a partially-covered coat of thin reflective material. Some areas
have no coating and are transparent.

What does the surface of a regular mirror look like? It has a thick coat of reflective material. It is fully covered with no
transparent areas.

9 · USE THE DECAL TO MODEL THE STRUCTURE OF ONE-WAY MIRRORS
MATERIALS: 1 - 8 x 8 perforated decal sticker, 1 flashlight, 1 - 8 x 8 piece of plexiglass

Demonstrate how the perforated decal sticker is a model of the structure of a
one-way mirror. Set up the demonstration.

1. Stick the perforated decal sticker onto a piece of plexiglass.
2. Shine a flashlight on the plexiglass with the sticker.
3. Hold the plexiglass with the sticker close to a wall, or a piece of paper

so students can see light coming through the holes.
4. Have students make observations.

Discuss what is happening to light when it shines on the sticker (slide T). Have
students discuss in pairs and then as a class. Pass the decal material around
the class so all students can look at it closely during the discussion.



18 min

Suggested prompt Sample student response

What happens to light when it shines on a hole? It passes through the hole to the other side.
Light is transmitted through.

What happens to light when it shines on the white sticker? It bounces back.
Light reflects off the solid white part.

How is the structure of the sticker like the one-way mirror? Both have some parts that are clear, so light can be transmitted.
Both have some parts that are solid, so light can’t pass through and is
reflected back.

How is the structure of the sticker different from the one-way mirror?

Why don’t you see your own reflection when you look at the sticker?

The solid part on the sticker is not smooth, so light doesn’t reflect back
in the same direction like a mirror.

10 · MODEL THE STRUCTURE OF THE ONE-WAY MIRROR, MIRROR AND WINDOW
MATERIALS: science notebook, How is a one-way mirror made?, 1 - 8 x 8 perforated decal sticker

Prepare to add to individual progress trackers. Summarize and revisit the lesson question, We’ve learned a little more about how a one-way
mirror is made to help us think about why it transmits less and reflects more light than a window. Let’s think about how we could represent the
structural differences of the materials that we’ve figured out.

Display slide U. Have students write the lesson question in a new row of their individual progress tracker: Why does the one-way mirror
transmit less and reflect more light than a window?

Determine how to represent different structures in the different materials. Display slide V. Have students copy into the “What I
figured out” section of their individual progress tracker to include the three circles for each material, along with the multiple light

rays shining onto the material. Have students work individually to record their thinking about each of the three materials using these
prompts:

1. Diagram what the structure of plexiglass, a one-way mirror, and a window look like.
2. Then add arrows, representing what happens when light shines on each material.✱
3. Then, record your initial explanation for the lesson question.

ASSESSMENT
OPPORTUNITY

As students represent their thinking in their revised models, push students to support their ideas with
evidence from the demonstration, reading, and group work. Challenge students by asking, How might this
material change if I were to make the coating thicker? How would a thicker coating change what happens to light? If I
removed the coating, would it change how the material reflects or transmit light? Students’ models should include:

representation of the reflective coating and transparent parts of the material.
representation of light reflecting or transmitting based on where it shines on the materials.

If students do not have all these ideas represented fully, they will get an opportunity to see their peers’
representations next. Consider letting students revise their models and explanations after the Gallery Walk,
or small group sharing to add more details, if necessary.

Have students do a Gallery Walk, or share work in small groups. Give students 5 minutes to walk around and look at their peers models,
or to share their models in small groups.

✱✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING
 
In this modeling work, students modify
their models to account for changes to the
structure of the material, which is a variable
of the system. Cue students to think about
how changing the structure of the material
changes how light interacts with it. Based
on the structure of each material, students
represent how light reflects and/or
transmits when it interacts with the
material (i.e., function) and students will
need to decide the best way to represent
the different things happening to light.



ALTERNATE
ACTIVITY

If time permits, consider allowing students more time viewing each others’ models and explanations, and
providing feedback to each other. To do this, first introduce the peer feedback tool to students (it can be
found in the OpenSciEd Teacher Handbook). Then, arrange students in partners, or groups of three, to
provide feedback on each others’ work.

Discuss students’ explanations and develop a shared representation in a Consensus Discussion (slide W). Have students share out how
they explain the differences in the amount of light transmitted and reflected on the glass and one-way mirror. Have students share
similarities in how others represented the structure of the material. Agree upon how to represent the different surface structures in some
way. Support students to generalize how light is represented from many light rays to single arrows with different amounts.

KEY IDEAS Purpose for the discussion:
Come to consensus about how light transmits and reflects differently in a one-way mirror
compared to other fully reflective materials (like the mirror) and other transparent materials (like
plexiglass).

Listen for:
Areas of agreement.

Light transmits mostly through transparent materials. Some of it reflects to our eyes,
which is how we see it.
Light can transmit the same if shined from either side of a transparent material.
Light cannot transmit through mirrors because of their opaque backing, which is a
reflective coating.
Light that shines on areas of the one-way mirror with reflective coating is reflected.
Light that shines on areas of the one-way mirror without reflective coating is
transmitted.

You may need to interject additional details.
Light reflects off transparent materials, like glass, because the light shines on an impurity
in the glass and reflects back.

Suggestions to condense the multiple light ray arrows into one arrow.

Suggested prompts Sample student responses Follow-up questions

How does light interact when it shines on the
transparent materials like plexiglass ? Why?

The light transmits through because it is
clear/ transparent.

Does all of the light transmit? If all of the
light transmits through, then how can we see
the plexiglass?

How does light interact when it shines on the
one-way mirror? Why?

Some of the light transmits through the one-
way mirror. This happens in the transparent
places. Some of the light reflects off the
one-way mirror. This happens in the
reflective coated places.

How do you know if a light ray will reflect off
or transmit through the one-way mirror?

How could we represent the structures of
these different materials moving forward?

Use any representation your class agrees
upon. Color may be useful to represent
reflective and transparent surfaces.

Instead of drawing lots of light rays every
time, how can we use our existing
representation arrows with the dashed lines
to show the same thing?

Have the arrows split and both become
dashed to represent that some light
transmits and some light reflects.

What about transparent materials, like
plexiglass?

What about materials like a regular mirror?



One way to develop a representation for this consensus model.

Draw a ‘generic’ material and 9 light rays shining on the material.
Then, have students discuss what would happen to those 9 light rays
depending on where they interact with the material.

For a mirror, light transmits through the glass and then
reflects back once it reaches the silver coating. This is true
for all 9 light rays.
For a transparent material, almost all of the light rays
transmit through, but 1 of the 9 light rays hits an impurity
and reflects back. This is why we can see the material. In
reality, this is more like 1 out of 20 light rays for glass.
For the one-way mirror, 4 light rays interact with areas of
the one-way mirror without a coating, so they transmit,
while 5 light rays shine on parts with the coating, so they
reflect.

Point students back to the Lesson 4 data to see if this makes sense
given the transmission and reflection data they collected.

Then say, Instead of drawing lots of light rays every time, how can we use our
existing arrow representation arrows with the dashed lines to show the same thing?

Guide students toward using longer and shorter dashes to correspond to more
or fewer light rays transmitting, or reflecting.



5 min

ADDITIONAL
GUIDANCE

One idea you may need to tell students is that most transparent surfaces reflect a very small amount of
light, due to impurities within the material or particles like dust on the material. This is why we see glass
doors or windows. You can try to elicit that idea from students, drawing on data from the plexiglass in
Lesson 4. You can also give the example of glass windows, or doorways, that are so clean and clear, that
people or birds don’t realize they are there and run into them.

11 · NAVIGATION
MATERIALS: None

Remind students of related phenomena. Say, We’ve explained a lot about how the structure of the materials change how light interacts with
them. I’m feeling pretty good about the mirror. Mirrors always act like mirrors. But, I’m still wondering about the one-way mirror and a glass window.
They both are sometimes a mirror and sometimes a window. How do we know when they will act like a mirror and when they will act like a window?

Discuss conditions when glass and one-way mirror act like a mirror or window (slide X). Give students time to take stock of when glass
and one-way mirrors act like mirrors and windows and why that might be. Students should have ideas that it has to do with light and
light differentials. Have a few students share their ideas.

Suggested prompt Sample student response

When does a one-way mirror act like a mirror? Like a window? It’s like a mirror in the light room and a window in the dark room.

When does glass act like a mirror? Like a window? It’s only like a mirror at night and a window during the day.

Why do you think that is? It definitely has to do with the light. It has to be light for it to look like
a mirror.

Additional Lesson 7 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-LITERACY.RST.6-8.2: Determine the central ideas or conclusions of a text; provide an accurate
summary of the text distinct from prior knowledge or opinions.

The close reading strategy in this lesson connects to ELA standards that ask students to read text closely to
determine the central ideas of the text and then to summarize those ideas. In step 3 of the reading strategy,
students are asked to highlight the central ideas of the text that describe how one-way mirrors are made.
Then, in step 4, they are asked to summarize those ideas in words and/or a diagram.


