
LESSON 6: Why does the material look like a mirror from one side of the system?
PREVIOUS LESSON There is no previous lesson.

THIS LESSON

PUTTING PIECES TOGETHER,
PROBLEMATIZING

1 day

In this lesson, we use all the ideas from the previous lessons to revisit our explanation of what happened in
Side A from the dolphin video and the box system. We develop a shared key to represent our ideas and
update our model for Side A, zooming into specific places where light interacts with objects. We return to
our Driving Question Board (DQB) and check off the questions we can now answer. We have figured out how
the material can look like a mirror from one side of the room, but we notice from our DQB that we still have
quite a few questions to answer about how the material can look like a window from the dark room.

NEXT LESSON There is no next lesson.

BUILDING TOWARD NGSS

MS-PS4-2

WHAT STUDENTS WILL DO

Construct an explanation using a model of Side A to explain the path of light in a system, as it interacts with materials that have different
structures, causing different amounts and direction of reflection, scattering, and transmission of light.

WHAT STUDENTS WILL FIGURE OUT

Light travels in straight lines.
Materials can reflect or transmit light that shines on them and many do both.
Different materials reflect and/or transmit different amounts of light.
When light reflects off a material, less light bounces back, but how much less depends on the material.
When light shines on bumpy surfaces at the micro scale, it scatters in all directions.
When light shines on smooth surfaces at the micro scale, it reflects in a certain direction.



Lesson 6 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 4 min NAVIGATION
Revisit students’ individual Progress Trackers to highlight critical ideas the class has figured out so far.

A

2 20 min REVISITING SIDE A
Facilitate a Consensus Discussion about Side A to account for new ideas about how light travels and interacts with different
materials, and to develop a shared way to represent the interactions in the system.

B-C Side A, Representing Side
A, chart paper, markers

3 10 min REVISIT THE DRIVING QUESTION BOARD
Gather around the DQB and note which questions can be answered now and which questions still need more information.

D Driving Question Board

4 10 min EXPLAIN SIDE A
Using their revised models, have students write a written explanation for why the material is like a mirror in Side A.

E-F Explaining Side A, Rubric
for Modeling Side A

End of day 1



Lesson 6 • Materials List
per student per group per class

Lesson materials science notebook
Side A
Representing Side A
Explaining Side A
Rubric for Modeling Side A

chart paper
markers
Driving Question Board

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.

The handouts, Side A and Representing Side A, need to be printed single-sided so that students can paste them into their notebooks. For a better fit, the sheets can be folded in half into
composition notebooks, or trimmed, to fit into a regular spiral notebook.



Lesson 6 • Where We Are Going and NOT Going
Where We Are Going

At this point in the unit, students should have a good understanding about the path that light travels and that it interacts with objects in different ways, depending on the structure of
each material. Students will pull these ideas together to explain how light interacts with different materials in Side A. It is important to emphasize that light reflects off materials in
certain directions based on the properties of the material. One-way mirrors behave like mirrors because of its smoothness at the micro scale, which reflects light in a certain direction,
rather than scattering it in many directions. By the end of this lesson, students should be able to explain that light travels around the Side A system, reflecting off of objects at different
angles based on the structure of the materials. The dolphin sees itself because the surface of the one-way mirror is ultra-smooth, so light that reflects off from it reaches the one-way
mirror and bounces directly back to it. By this point, students should also realize that scattering is simply another kind of reflection.

Where We Are NOT Going

Students will draw some transmission of light when they address Point C in the model and that is fine. This is not critical to the lesson learning goals and will be used to motivate the
need to explain Side B in the system. Students are not expected to use the terms specular reflection or diffuse reflection.



4 min

20 min

MISSING IMAGE: OP.ALT.L6.001

LEARNING PLAN for LESSON 6
1 · NAVIGATION
MATERIALS: science notebook

Navigation. Display slide A. Explain that students will be developing a shared model of Side A to account for all the things they have
figured out over the past few lessons. In order to do that work, the class will need to generate a key to help them represent different
things about the systems. Ask students to take a few minutes to look back at their individual Progress Trackers from previous lessons.
Give them time to quickly highlight or underline key ideas that they would want to include in a new model of Side A from the dolphin
video and box system.

2 · REVISITING SIDE A
MATERIALS: science notebook, Side A, Representing Side A, chart paper, markers

Provide the lesson question to students using the slide: Why does the material look like a
mirror from one side of the system? Tell them we will revisit our ideas from the previous
lessons to answer this question.

Develop a shared Key to represent ideas. Pass out Side A and Representing Side A to each student. Prepare a chart using chart paper to
represent the Key, or create the Key on a whiteboard. If using chart paper, post the chart where all students can see it. Then, display slide
B.

The goal of annotating the Key is to review students’ decisions for representing what they’ve learned so far about light and how it
interacts with different materials. The Key will serve to pull together different representations of light and students will need to explain
why those representations were chosen.

Facilitate a Consensus Discussion to annotate the Key. Direct students to the Key on Representing Side A. Working one symbol at a time,
ask the class to revisit the representations from Lesson 3 (arrows showing path and direction of light), Lesson 4 (dashed lines showing
amount of light), and Lesson 5 (reflection in a certain direction compared to scattering depending on bumpy and smooth surfaces). Ask
students to explain or clarify what each symbol means. As the class works through each symbol, students should annotate the Key to
add an explanation next to each symbol.✱

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

Working through this Key is an opportunity
to use all three dimensions of the NGSS
that are targeted in this lesson. The
symbols in the Key represent how we can
model the path that light travels, and how
the structure and function of different
materials in the system affects how light
reflects and transmits. If students have a
good understanding of what each symbol
represents, they will be well-prepared to
apply the learned concepts to explain the
anchoring phenomenon. It is important
not to reduce the time spent developing
the Key together to ensure that each
student understands what each symbol
means and why the class selected those
symbols to use in their representations.

✱ ATTENDING TO EQUITY

Modeling one of the points on the
handouts is a good way to scaffold this
activity for students with special learning
needs. It provides them with clear
expectations for the activity and guidance
for what they should consider as they
complete all the points on the model.
Consider also asking students while you
model Point B:

Why did we do that?
Why did we choose that symbol?
Do you remember where we did
that before?



KEY IDEAS Purpose of the discussion: To come to consensus on what model representations the class will use and why
those representations make sense.

Listen for agreement about the following:
Arrows show the path of light and NOT the line of sight.
Arrows show the direction light is traveling.
Dashed arrows can show the amount of light and that less light reflects and/or transmits than
what came from the original source.
When light reflects, it bounces back in a V.
When the surface is smooth the V is in a certain direction.
When the surface is bumpy the V’s happen in all directions.
Some materials are opaque and only reflect, while other materials are transparent and can
transmit and reflect light.

As students share their thinking, press them to support their ideas with evidence from the various
investigations they have completed, particularly in Lessons 3 to 5.

Suggested prompt Sample student response

Why did we choose arrows for light? We decided to represent how light moves as arrows in our models
because it moves in straight lines.

What does the arrow for All Light mean? Why is it solid? It is a regular arrow because it includes all the light coming from a
source.

What does the arrow for Most Light mean? Why is it long dashes?
How it it different from All Light?

We decided to use long dashes to mean that most of the light was
reflected. Some of it was not reflected through.

What does the arrow for Some Light mean? Why are the dashes
smaller?

This means that some light was reflected, but some was not
reflected.

What does the arrow for A Little Light mean? This means only a little light reflected off the surface, but most of the
light was not reflected.

How did we decide to represent surfaces? We use really straight lines to represent smooth surfaces and jagged
lines to represent surfaces that are bumpy. And then some surfaces
are in between so the line isn’t completely straight.

What happens to light when it interacts with a really smooth surface? It all reflects off at the same direction.

What happens to light when it interacts with a somewhat smooth
surface?

It scatters a little bit when it hits the surface and goes all directions.

What happens to light when it interacts with a bumpy surface? It scatters in all different directions when it hits the surface.

This will provide additional scaffolding to
help students then do the rest of the
activity on their own in partners.



MISSING IMAGE: OP.ALT.L6.002

10 min

Work together in a whole group or partners to model different points of Side A. Display
slide C. Now that the class has created a shared Key to represent their ideas, partners will
use the symbols from the Key to represent what is happening with light as it interacts
with matter at Points A, B, C, and D on the handout. If students struggle, cue them to think about two question:

Is the object opaque or transparent?
If the object is opaque, they only need to represent reflection. However, if the object is transparent, they should
represent reflection and transmission.

Is the object smooth or bumpy?
If the object is bumpy, reflection should happen in all directions (scattering). However, if the object is smooth,
reflection should be represented in a certain direction.

ADDITIONAL
GUIDANCE

If your students would benefit from doing one point as a class, model Point B which represents what
happens to light when it reaches the dolphin’s body.✱ Use the blank circle for B next to the key to draw the
representation. Inside the circle, draw the solid arrow to represent incoming light from the source and then
use the short-dashed arrows to represent what happens as light scatters off the dolphin’s body in all
directions. Prompt students to think about the surface type before they represent how light reflects. Then,
answer the question next to Point B to explain in words what they represented for Point B.

Work in partners to represent the remaining points. Ask students to work with a partner to finish the remaining points on the
model and answer the associated questions. Give students at least 10 minutes to do this work.

ADDITIONAL
GUIDANCE

When students represent Point D, they will need to draw a short-dashed arrow traveling from the dolphin’s
head, reaching the mirror, and reflecting back as a short-dashed arrow to the dolphin’s eye. Since there are
no incoming light arrows to Point D, prompt students to first think about where the light is coming from
above (the sun or a light source in the aquarium facilities), but also the reflected light off all the surfaces in
the dolphin’s tank, including the dolphin itself). Importantly, point out to students that with Point D, they
are trying to answer the question: What happens to light between the dolphin and the one-way mirror so
that the dolphin can see itself?

If time allows, ask a few students to share their models for the other points with the whole class. Have students attach these models to
their science notebook in the pages set aside for their Progress Tracker.

3 · REVISIT THE DRIVING QUESTION BOARD
MATERIALS: Driving Question Board

Take stock of questions we’ve answered, questions that are lingering, and new questions. Have students relocate to the Driving
Question Board (DQB) and use the question prompts below (also on slide D) to take stock of questions answered and questions they
still have.✱ On the same sticky note as the original question, have students record the answer to each question that they think they
have answered. Then, have students move the answered questions to a different section of the DQB, labeled “Questions we have
answered.” If time permits, have students add new questions to the DQB or rephrase any questions that are not currently how or why
questions.

Suggested prompt Sample student responses

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

Revisiting the DQB helps students track the
progress the class is making toward
answering questions that are important to
them. This helps build and sustain student
buy-in, keeps learning relevant to students,
and can generate new questions that will
motivate new investigations to conduct in
the classroom.



Suggested prompt Sample student responses

What questions can we answer now? We know that the light on the dolphin side travels in straight lines and
bounces off material in the tank.

We know that materials reflect and transmit light differently based
on what they are made of.

We know that the dolphin can see it’s own reflection because the light
reflects on its body and also, reflects off the mirror allowing the
dolphin to see itself.

What are we still wondering about? Why the mirror is more like a window from the dark room?

Do we want to add new questions or revise our questions? We could revise this questions to say “why….”

I think I want to add this question to...

Problematize how the mirror acts more like a window from the dark side in the system. At this point in the lesson, students have figured
out that light reflects off and transmits through surfaces differently based on the type of material it’s made of. They also know that the
one-way mirror is different from a regular mirror because it can transmit light, similar to glass and other transparent materials. If this
doesn’t come up in the DQB discussion, ask students these questions:

Did you notice what happened at Point C and D? Can we use what we know is happening at those points to explain why
people on the other side can see into Side A?
Can we explain why certain lighting conditions lead the material to be a mirror from one side and a window from the other?

Give students a moment to think about these two questions. Allow one or two students to share their thinking. Likely, there will still be
some wondering about these two questions. Tell students this is where they are going next in the lesson.



10 min4 · EXPLAIN SIDE A
MATERIALS: Explaining Side A, Rubric for Modeling Side A

Write an explanation for Side A. Display slide E and pass out Explaining Side A. Individually, students will answer the question:
Why does the material look like a mirror from one side of the system? To help prompt their thinking, also pose these two sub-

questions:
Where is the light coming from above the tank and what happens when light shines on the dolphin?
Why can the dolphin see it’s reflection instead of seeing through it? Explain how light and the material cause that to happen.

ASSESSMENT
OPPORTUNITY

At the end of Lesson 6, students used their revised models to answer the question: Why does the material
look like a mirror from one side of the system? To answer this question, students must use model ideas
from previous lessons. A good explanation would state that the light in Side A of the system comes from a
lightbulb and reflects from surfaces, reflecting differently based on the structure of the materials it
interactions. The one-way mirror acts like a mirror because the light interacts with the one-way mirror’s
ultra-smooth surface and reflects back at the same angle in a certain direction. Other surfaces are bumpier
and scatter the light in different directions, the dolphin being one of those surfaces. The dolphin can see its
reflection because the light from the source scatters off it’s body, reaches the ultra-smooth surface of the
one-way mirror, and is reflected back to the dolphin’s eyes, allowing the dolphin to see it’s own reflection.

Use the first column of Rubric provided in this lesson as a way for students to self-assess the components
and interactions in their models. This rubric can then be used as an assessment tool to determine whether
the student models and written explanation account for the components and interactions in the system or
as a self-assessment tool for students.

Students may struggle to understand the perfect reflection piece of this explanation, as it hasn’t been
explicitly focused on in previous lessons. That is OK, as long as students understand the main point that
light is reflecting off the surface to allow the dolphin to see itself.

Allow students to work for the remainder of the class. Prior to the end of class, remind students that they have just figured out Side A.
Display slide F. Tell students the next steps will be to figure out why the material is like a window for Side B.

HOME LEARNING
OPPORTUNITY

Some students might be curious about how we see our perfect reflection in a mirror. This lesson provides a
short reading on this topic, Unknown material with identifier: alt.l6.ho5, that can be done for home learning,.



Additional Lesson 6 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

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

Students write an explanation to answer the question, Why does the material look like a mirror from one side of
the system? The explanation requires that students organize the ideas they’ve developed from Lessons 3 to
6 and use those ideas to effectively identify how light interacts with surfaces (cause) in order for light to
reflect into the dolphin’s eyes (effect).

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

The lesson includes an optional reading, Unknown material with identifier: alt.l6.ho5 about seeing reflections in
the mirror. As students read the text, encourage them to integrate textual evidence with visual evidence in
the text to refine their explanation about how light bounces off smooth, reflective surfaces to create mirror
images.


