
LESSON 4: How do similar amounts of light transmit through and reflect off the one-
way mirror?

PREVIOUS LESSON To figure out why the one-way mirror acts like both a mirror and a window, we observed what happened when light shined on the one-way mirror, a pane of
glass, and a regular mirror. We developed a testable question, planned the investigation, and used a light meter to measure the amount of light that transmitted
through and reflected off each material.

THIS LESSON

INVESTIGATION

1 day

We wonder how similar amounts of light transmit through and reflect off the one-way mirror. We think it has
something to do with how the one-way mirror is made. We read more about regular mirrors and one-way
mirrors. We find out that regular mirrors have a thick layer of silver on the glass, and one-way mirrors have a thin
layer of silver embedded in a plastic film on the glass. We modify a model to explain what happens when light
shines on the different structures in each material. We think we can explain how the structures of the one-way
mirror interacting with light cause the phenomenon.

NEXT LESSON We will model interactions between light, people, and the one-way mirror to explain why Mr. Bean and the men can see Mr. Bean. We will model how light from
Room A’s light source transmits through the one-way mirror, reflects off the men, and enters Mr. Bean’s eyes.

BUILDING TOWARD NGSS

MS-PS4-2, MS-LS1-8

WHAT STUDENTS WILL DO

4.A Develop a model to describe the unobservable mechanisms that affect how a material’s microscale structures change how light reflects off and
transmits through the material (function).

WHAT STUDENTS WILL FIGURE OUT

A material can have different structures, even at a microscale, that cause different amounts of light to transmit through or reflect off of it.



Lesson 4 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Review data from the Measuring Light Investigation and possible explanations for
the patterns seen in the data.

A

2 22 min READ MORE ABOUT ONE-WAY MIRRORS
Follow a close reading protocol to gather information about how one-way mirrors
are made in comparison to regular mirrors.

B-F Reading: How Is a One-Way Mirror Made?

3 15 min FACILITATE A CONSENSUS DISCUSSION AND MODEL MICROSCALE
STRUCTURES AND LIGHT
Facilitate a Consensus Discussion to revise models to explain how light transmits
through and reflects off different structures of the materials.

G-I Reading: How Is a One-Way Mirror Made?, whiteboard or chart paper,
markers, yardstick, class consensus model from Lesson 3, tape, Science
Ideas chart

4 3 min NAVIGATION
Celebrate what students just figured out and elicit their initial ideas of how the
structure of the one-way mirror interacting with light causes the phenomenon.

J

End of day 1



Lesson 4 • Materials List
per student per group per class

Lesson materials Reading: How Is a One-Way Mirror Made?
science notebook

whiteboard or chart paper
markers
yardstick
class consensus model from Lesson 3
tape
Science Ideas chart

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.

During the Consensus Discussion, be prepared to project slide H over a whiteboard or chart paper for the class to annotate. If that is not possible, recreate the diagrams from the students’
handout on the whiteboard or chart paper in advance of the lesson.

Have the Lesson 3 class consensus model ready for referencing during the Consensus Discussion.



Lesson 4 • Where We Are Going and NOT Going
Where We Are Going

In Lesson 3 students collected evidence that light transmits through and reflects off the one-way mirror differently than a regular mirror and glass. By the end of the lesson they agreed that
about the same amount of light transmits and reflects, or possibly that slightly more light reflects than transmits. Students could not explain how this happens. In this lesson, students work
towards an explanation of how the one-way mirror interacts with light, while also satisfying their curiosity about how it is made. They do this by reading information about how regular mirrors
and one-way mirrors are made (Lexile reading estimate: 810L-1000L). The reading describes the visible structures of mirrors as well as the microscale structures of one-way mirrors that are
too small to see. This new information allows students to explain how similar amounts of light transmits through and reflect off the one-way mirror, and to start formulating ideas about how
light’s interactions with the one-way mirror structures lead to the one-way mirror phenomenon.

Students use structure and function as a lens for accounting for microscale structures that affect how the one-way mirror interacts with light and causes the one-way mirror phenomenon.
They will also use evidence from the reading and the Measuring Light Investigation to argue for modifications to their class consensus model from Lesson 3. The focus of this modeling work is to
account for microscale structures that interact with light at a scale we cannot see, which can help to explain why the one-way mirror reflects and transmits light the way it does, resulting in the
phenomenon.

Students will encounter new terms in the reading, including “silvering”, “transparent”, “opaque”, and “impurities”. These are words we encounter, though “transparent” and “opaque” can become
words we earn if you continue to support students' understanding of those concepts beyond the reading in this lesson.

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 (regular mirror), leaving some parts of the one-way mirror uncovered so light can pass through it. Another important difference is that the thick
silver reflective coating is applied to the backside of glass to create a regular mirror, whereas the silver is embedded within film and then applied to the frontside of glass to create a one-way
mirror. These structural differences are reflected in the diagrams students work with throughout the lesson, but it is not necessary for students to explain how having the silver in front of or
behind the glass relates to the phenomenon - only that thin versus thick silvering is important.



5 min

LEARNING PLAN for LESSON 4
1 · NAVIGATION
MATERIALS: None

Motivate what still needs to be explained. Display slide A. Have students turn and talk about what they know about the one-way mirror
compared to other materials based on data from the Measuring Light Investigation, and decide what information they still need to explain why
light transmits through and reflects off the one-way mirror differently from a regular mirror and glass.

After 1 - 2 minutes, convene the class for a brief whole-class sharing. It is OK if students do not manage to discuss all the questions in the
Turn and Talk.

Suggested prompt Sample student response Follow-up question

What did we learn about the one-way mirror
from the Measuring Light Investigation?

It transmits about half the light and reflects
half the light.

It reflects a little more light than it transmits.

Do we know why we saw these patterns?
What caused them?

Why do we think the one-way mirror
transmitted and reflected light differently
than the glass and regular mirror?

How was the amount of light reflected or
transmitted different from glass and the
regular mirror?

Glass transmitted almost all the light. The
regular mirror couldn’t transmit any light--it
was all reflected.

We think the one-way mirror can block some
light. We think because the one-way mirror is
shiny, it reflects some light.

Why do we think each material did
something different with light?

What other information do we need to
explain the observed patterns?

We need to know what the one-way mirror is
made of and how it works.

We need to know how the one-way mirror
blocks some light but lets some of it through.

How could this information help us?

Use gaps in our understanding to develop a question. Summarize key pieces of evidence the class has gathered about the one-way mirror
(e.g., It works best when light is on one side. When light is shined from one side, similar amounts of light transmit and reflect). Say, We have evidence
that the one-way mirror does _______ (fill in with evidence), and we think this is important for explaining the one-way mirror phenomenon. But we
have not been able to explain how it does these things. Last class, we planned to investigate some of our questions from the DQB about how the one-
way mirror is made, because we think this might be related to how it works.✱

Restate the class’s mission using the DQB. Point to the category of questions the students had about the one-way mirror material, which
was discussed at the end of Lesson 3 (e.g., these questions were likely “what” questions, such as What is the one-way mirror made of? and
“how” questions, such as How is the one-way mirror made?). Emphasize that we agreed that answering these questions from the DQB could
help us make progress on explaining how similar amounts of light transmit through and reflect off the one-way mirror, which we agreed was
important..

✱ SUPPORTING STUDENTS IN
ENGAGING IN CONSTRUCTING
EXPLAINING AND DESIGNING
SOLUTIONS

Scientific explanations include three
important components: they (1) answer a
question about a phenomenon, (2) include a
how-or-why account of the phenomenon,
and (3) are based on evidence. Lesson 4
marks an important transition for students as
they start working towards explaining the
one-way mirror phenomenon. They have a
question about the phenomenon and have
gathered evidence. They will continue to
gather evidence in this lesson, but they will
also start working toward a how-or-why
account. By Lesson 7 students will develop a
complete scientific explanation of the
phenomenon.



22 min2 · READ MORE ABOUT ONE-WAY MIRRORS
MATERIALS: Reading: How Is a One-Way Mirror Made?

Introduce the reading with the purpose of answering the lesson question. Distribute a copy of Reading: How Is a One-Way Mirror Made? to
each student. Use the handout version of this reading for students to write on (and later, attach to their notebook). There is a color copy of
this reading in the student edition for reference. Give students a brief introduction to the reading.

Preview the close reading strategies. Project slide B. Describe that close reading requires reading more than once and with different
purposes and strategies for interacting with the text each time. Use the slides to go through the close reading steps:

1. Project slide C. Say, Let’s do the first step together. Ask students to identify the main question in the reading. Tell them to circle the
question “How is a one-way mirror made?” at the top. Ask how this question connects to our purpose of explaining our lesson
question, “How do similar amounts of light transmit through and reflect off the one-way mirror?”

2. Project slide D. Give students time to read the text on their own.

3. Project slide E. Show students an example of step 3 by reading the first few sentences of the first paragraph aloud. As you read,
pause and share your thinking, highlighting a few ideas that seem important. Model for students how they can annotate the text to
emphasize important ideas.

Before students reread, take a moment to pull terms from the text that may be unfamiliar. Talk through the meanings of these words, such as
“transparent”, “opaque”, “impurities”, and “silvering”. Allow students to offer additional terms from the reading.✱

Once students feel comfortable with the words we encounter from the text and with the goal of annotation, give them time to reread the
text on their own. Note that partner reading is another option. Remind students to be selective about what they highlight, keeping in mind
that they are looking for information to help them answer our question about how similar amounts of light transmit through and reflect off
the one-way mirror.

4. Project slide F. Tell students to work with a partner to summarize the key ideas from the reading that can help them answer the
question, “How do similar amounts of light transmit through and reflect off the one-way mirror?” Then, cue students to use the 10
light ray diagrams at the bottom of the handout to help them make sense of how light interacts with the different structures of the
materials. Lastly, cue students to record new questions the reading raised for them.

Circulate among the partners to see how they are modeling their ideas on the diagrams on their handouts. Use your observations to guide
the following Consensus Discussion.

✱ ATTENDING TO EQUITY

Universal Design for Learning: Support
students to clarify academic language they
encounter in the text, which is important for
developing facility with linguistic
representation. Most of these terms are
words we encounter that students need only
understand to make sense of the text in this
moment. However, a few terms, such as
“transparent” and “opaque”, can become
words we earn if students continue to use
and develop an understanding of those
terms beyond this reading. The Lexile
Reading estimate is 810L-1000L.

Supporting Emergent Multilingual Students:
Provide opportunities for emerging
multilingual students to break down the
meaning of scientific words used in the
lesson. Provide an opportunity to discuss any
preconceptions about the meaning of the
word(s) and draw upon their personal
experiences to make sense of them.



15 min3 · FACILITATE A CONSENSUS DISCUSSION AND MODEL MICROSCALE STRUCTURES AND LIGHT
MATERIALS: Reading: How Is a One-Way Mirror Made?, science notebook, whiteboard or chart paper, markers, yardstick, class consensus model from Lesson 3, tape, Science Ideas chart

ADDITIONAL
GUIDANCE

Supporting Classroom Culture and Norms: At the start of this discussion, consider doing two things: (1) pick a
norm for the class to focus on during the discussion and circle back to reflect on after the discussion and (2)
review the Communicating in Scientific Ways sentence starters to choose some that may be useful to use
during the discussion.

Facilitate a Consensus Discussion to model how light interacts with microscale structures. This discussion has three goals:
1. Share new ideas learned from the reading.

2. Use what students learned about microscale structures to model light interactions with the structures and revise the
representations in the previous class consensus model.✱

3. Answer the question, “How do similar amounts of light transmit through and reflect off the one-way mirror?”

KEY IDEAS Purpose of this discussion: To come to consensus about how similar amounts of light transmit through and
reflect off the one-way mirror and to deepen our understanding about using representations to model what we
figure out.

Listen for these ideas:
Areas of agreement about what happens at the surface of a regular mirror.

The glass is fully covered with a thick silver layer and a paint layer. All the light reflects off
these two layers.

Areas of agreement about what happens at the surface of a one-way mirror.
The glass has a thin coat of silver material (half-silvered), which means there are gaps in the
silver layer. Some of the light reflects off the silver parts but some of the light transmits
through the places without silver.

Areas of agreement about what happens at the surface of glass.
A little light reflects off the impurities and dust, but most light transmits through the glass.

Students will use these ideas to work toward the main idea: A material can have different structures, even at a
microscale, that cause different amounts of light to transmit through or reflect off of it.

Share new information learned. Display slide G. Reorient students to the question they are trying to explain, “How do similar amounts of
light transmit through and reflect off the one-way mirror?” Elicit new ideas learned from the reading that helped students make progress
toward answering this question.

Suggested prompt Sample student response

What key ideas did you summarize that help us answer our question,
“How do similar amounts of light transmit through and reflect off the
one-way mirror?”

One-way mirrors are made out of glass or plastic. They put on
reflective material that doesn’t completely cover the whole surface, so
some light can go through it.

What does the surface of the one-way mirror look like? It has a layer of thin silver material that partially covers it. Some
areas have no silver and are transparent.

✱ 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 when light shines on it. This
crosscutting concept becomes particularly
useful at this moment as students make
sense of what they need to account for in
their models to explain the phenomenon. At
the macroscale, it is difficult to discern any
structures that would cause light’s special
interaction with the one-way mirror, but
looking at the microscale, new structural
features are revealed to help solidify why
some light transmits and some reflects.
Students now understand the unobservable
mechanisms that can explain this observable
phenomenon.

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

Students are working towards a model that
can help them explain the one-way mirror
phenomenon. The structure of the material
is critical for making sense of how light
interacts with the material to cause the one-
way mirror effect. This moment is when
students add structure to their models and
begin to account for how light interacts with
different structures of materials.

✱ ATTENDING TO EQUITY

Universal Design for Learning: Use this
opportunity to clarify the meaning of the
different representations students have used
to explain amounts of light transmitting and
reflecting. The purpose of creating the 10
light ray model is to deepen students’
understanding of the dashed and dotted
arrow representation.



Suggested prompt Sample student response

What does the surface of a regular mirror look like? It has a thick layer of silver material on the back of the glass, which
keeps light from going through it.

Revise the model to represent structures interacting with light. Project slide H over a whiteboard or chart paper. This will allow you to
annotate the slide’s diagrams as students share their thinking.

Use a yardstick to trace straight lines to different structures within the materials to show how they affect whether the light transmits or
reflects. Students should have their notes on this already completed on their handout. As the class represents together how the structures
allow for light to transmit or reflect, connect students back to the data from the Measuring Light Investigation. Ask, How does this information
now help us explain the observed data? ✱

Suggested prompt Sample student response Follow-up question

How does light interact when it shines on the
transparent structures?

The light transmits through because the
material is clear (transparent).

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

How does light interact when it shines on the
silver structures?

The light reflects off the silver pieces. How would this change if you had more or
less silver?

10 light ray model

✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS

Use this opportunity to discuss how both
modeling representations--the 10 light rays
and the dashed and dotted arrows--are
trying to show that the one-way mirror
transmits half and reflects half of the light
that shines on it. In the 10 light ray
representation, we can model the
unobservable mechanisms that cause this to
happen when light shines on different
microscale structures.



ASSESSMENT
OPPORTUNITY

Building towards: 4.A Develop a model to describe the unobservable mechanisms that affect how a material’s
microscale structure changes how light reflects off and transmits through that material (function).

What to look for/listen for: The key ideas listed above.

What to do: If students struggle with representing how light interacts differently with structural features of
glass, regular mirrors, and one-way mirrors, have students use the yardstick overlaid on the projected diagram
to trace straight lines to different structures within the materials. Have students connect the number of arrows
that transmit or reflect to the light sensor data gathered in Lesson 3.

ADDITIONAL
GUIDANCE

One idea you may need to reiterate from the reading is that most transparent surfaces reflect a very small
amount of light, due to impurities within the material or particles (like dust) on it. This is why we can see glass
doors or windows. You can also give the example of glass windows or doors that are so clean and clear that
people or birds don’t realize they are there and run into them.

Discuss the 10 light ray representation versus the previous class consensus model.✱ Have the class consensus model from Lesson 3
viewable to all students. Say, In the last class, we used dashed and dotted arrows to represent how much light was transmitting and reflecting. How
is this new representation with 10 arrows similar to or different from that one?

Suggested prompt Sample student response

How is this new representation similar to or different from our previous
one?

In the previous one we only had 1 light ray. In this one we have 10 light
rays.

In the previous one we didn’t have structures. In this one we have a lot
more detail about the structure.

In the previous one it was more about how much light was reflecting
and transmitting. This one uses individual rays to show how much
light is reflected by or transmitted through materials.

What benefits or limitations do you see with the 10 light ray
representation?

It helps us to understand what it means for some or all of the light to
reflect or transmit through materials.

We can use the individual rays to understand why some light
transmits through and some light reflects off each material.

It's a lot more arrows to draw!

What benefits or limitations do you see with the dashed and dotted
arrow representation?

It doesn’t show why certain amounts of light transmit or reflect off
each material.

It's a lot easier to draw, and shows us the amount of light that is
reflected or transmitted through each material.

Ask how we can take the best points of the 10 ray model and the dashed/dotted arrow model to make a new model the class can use. Guide
students toward a hybrid model like that shown below, though your specific hybrid model can vary depending on students’ suggestions.



3 min

Conclude the discussion by answering the lesson question and recording a science idea. Display slide I. Elicit explanations for how the one-
way mirror transmits and reflects about the same amount of light. Work with students’ ideas to construct a science idea to add to the Science
Ideas chart, such as:

A material can have different structures, even at a microscale, that cause different amounts of light to transmit through or reflect
off of it.

Have students attach their handout to their science notebook and update their table of contents.

Dashed and dotted arrow model with microscale structures

4 · NAVIGATION
MATERIALS: None

Make connections to the one-way mirror phenomenon. Display slide J. Celebrate that we just accomplished something important--we now
have a mechanism to help explain the one-way mirror phenomenon. Say, We’ve gathered a lot of evidence about the one-way mirror, but at the
start of this class we didn’t really know how it worked the way it did. We just figured out something big. We now know more about how it works.

Have students turn and talk with a partner to discuss the question, “How does the structure of the one-way mirror interact with light to cause
the phenomenon?”

Tell students to be prepared to share their thinking to explain the one-way mirror phenomenon in the next class.

Slide K is provided as an optional Progress Tracker entry if you have time in class or want to assign it for home learning.



Additional Lesson 4 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 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 describes how regular and one-way mirrors are made. Then,
in step 4, they are asked to summarize those ideas in words and a diagram.


