
LESSON 2: What happens if we switch the light from Room A to Room B?

PREVIOUS LESSON We watched a video of a man who could see his reflection in what seemed to be a mirror. He didn’t see people on the other side, but they could see him. We
investigated the scenario using a box system, and we brainstormed related phenomena that might help us explain the phenomenon. We developed our
Driving Question Board and ideas for investigations to help answer our questions.

THIS LESSON 
 

INVESTIGATION 
 

1 day 
 

In this lesson, we move the flashlight to Room B and notice that the phenomenon is reversed. We wonder
if the one-way mirror is a special mirror, so we take it out and observe it in the classroom. We notice that
now the one-way mirror is partially reflective and partially see-through at the same time. We compare
parts of the box system and the one-way mirror in the classroom and realize that the differences in the
light must cause us to see different things in each system.

NEXT LESSON We wonder how the one-way mirror acts like a mirror when light shines on it from only one side. We will compare a one-way mirror to a regular mirror, but
we will find out the one-way mirror acts more similar to transparent glass. We will agree to use arrows to show the path of light.

BUILDING TOWARD NGSS 
 

MS-PS4-2 
 

WHAT STUDENTS WILL DO 
 
Collect observational data about the performance of the one-way mirror in two systems to identify a pattern that light interacts with the one-
way mirror in different ways depending on the system components.
 
WHAT STUDENTS WILL FIGURE OUT 
 

When you change the location of light in the box system, the phenomenon reverses.
Reflection happens on the side that is lit, while the side that is dark is see-through. Light causes us to see different things in the one-
way mirror in the box system and the classroom system.



Lesson 2 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 10 min NAVIGATION
Support students to make predictions about what will happen when moving the light to Room B. Select a community
norm to practice for the day.

A-B 1 notecard,

2 7 min SWAP THE LIGHT AND OBSERVE THE BOX SYSTEM
Prompt students to work with their group to gather observational data of the box system with Room B light and
Room A dark, and to record I see, I think, and I wonder statements.

C-D Light Swap Investigation

3 10 min DISCUSS OBSERVATIONS OF THE LIGHT SWAP INVESTIGATION USING SENTENCE STARTERS
Introduce students to the Communicating in Scientific Ways sentence starters and use those to facilitate a discussion
about the modified box system.

D Communicating in Scientific
Ways, chart paper, markers,

4 10 min OBSERVE THE ONE-WAY MIRROR OUTSIDE THE BOX SYSTEM
Have students take the one-way mirror out of the box system to make and discuss observations.

F-H

5 5 min DESCRIBE DIFFERENCES IN THE BOX SYSTEM AND CLASSROOM
Compare the components of the box system and classroom system to make sense of why we see something
different in the one-way mirror outside the box.

I chart paper, markers,

6 3 min NAVIGATION
Consider what would happen if we shined the flashlight on the one-way mirror and revisit focal norms for the day.

J

End of day 1



Lesson 2 • Materials List
per student per group per class

Light Swap Investigation materials 1 modified box system (see lab preparation)
1 flashlight
1 one-way mirror
1 frame
2 binder clips

Lesson materials science notebook
1 notecard

Communicating in Scientific Ways
chart paper
markers

Materials preparation (45 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. 

Check each flashlight to make sure it doesn’t need new batteries.

Day 1: Light Swap Investigation
Group size: 4-5 students
Setup: Modify each box system by using a box cutter to cut a small hole in the top of Room B. Tape a piece of cardboard that covers the hole in the top of Room A. See
detailed instructions in Box System Modification Instructions. Then, slide the one-way mirror inside the frame into each box.
Storage: Find a location where you can stack the box systems to the side of the classroom. You won’t revisit the box systems for the next few lessons.



Lesson 2 • Where We Are Going and NOT Going

Where We Are Going

In this lesson, students deepen their understanding of the one-way mirror phenomenon. They first discover that the phenomenon is the same, but reversed, when you move the light
from Room A to Room B. Then, they discover that when you take the one-way mirror out of the box and observe it in a classroom filled with light from both sides, the phenomenon
changes again: they can both see some reflection and see-through. At this point, students will have ideas that something about the light, and the side on which there is light or dark,
causes the phenomenon, but they don’t need to be able to explain why.

Where We Are NOT Going

As they describe the phenomenon, students will use the language “reflection” from Lesson 1 to describe the phenomenon of seeing ‘a reflection’ (noun) in a mirror. This is the everyday
language use of reflection. They are likely not describing reflection in terms of what light is doing (verb). Students will likely talk about being able to “see-through” the one-way mirror.
They may use language like “transparent.” Take up the students’ language and words to describe the phenomenon and avoid correcting their use of the words right now. At this point in
instruction, avoid defining these words in terms of light reflecting or transmitting. You will work with students to refine their use of words, like reflection, transmission, and other
scientific terms, beginning in Lesson 4 and onward. This will occur after students have had more time to develop the conceptual ideas.

Students may want to test moving the location of the light in the box system, changing the angle of the light, or adding light to both Room A and Room B. Students will conduct these
investigations later in the unit when they’ve further developed their understandings about reflection and transmission and are able to explain how the system works, and why certain
manipulations to that system affect the outcome. Encourage students to record these ideas for investigations, but wait to investigate until later in the unit.



10 min

LEARNING PLAN for LESSON 2
1 · NAVIGATION
MATERIALS: science notebook, 1 notecard

Revisit the idea of moving the light to Room B. Remind students that at the end of the last class we were wondering what would
happen if we made Room B light and Room A dark. Introduce the lesson question: “What happens if we switch the light from Room A
to Room B?”✱ Have students record this question in their notebooks and their predictions about what we will see (slide A). Have a few
students share out their predictions with the class.

Suggested prompt Sample student response

What do you predict we will see when we make Room A dark and
Room B light? Why?

Accept all responses.

Select a norm to practice for the day.✱ In preparation for working in small groups with the box systems, have students select a norm to
practice on for the day and write it on a notecard on their desk (slide B). Then, have students turn and talk and share which norm they
chose and why.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS
 
The lesson question is a “what would
happen if” question, which is an open-
ended question because it does not have a
simple yes or no answer, but it is also a
question that prompts little explanation on
the part of students. “What would happen
if” questions enable students to do two
important things:

they guide students in discovering
new aspects of the phenomenon
that students did not notice
before.
they lead students to generate
and record new “how” or “why”
explanatory questions about the
phenomenon.

In this unit, “what would happen if”
questions are always followed by “how”
and “why” explanatory questions.
 
✱✱ ATTENDING TO EQUITY
 
Having students select a personal norm for
their work today will help to reinforce to
them that the class norms are important. It
also creates an opportunity for students to
actively participate in group work following
norms and to self-regulate their
participation in group activity. Over time,
these norm-reinforcing strategies can help
to build a positive group-work culture by
encouraging students to identify their
resources that can strengthen their group,
as well as systems to ensure that all
students are actively participating in sense-
making.



7 min2 · SWAP THE LIGHT AND OBSERVE THE BOX SYSTEM
MATERIALS: Light Swap Investigation, science notebook

Introduce modifications to the box system. Share with the class the modifications you made to the box system based on their
suggestions.

Show how you added a piece of cardboard to cover the hole in Room A so Room A will be dark.
Show how you added a hole to the ceiling in Room B where students can put the flashlight.

Prepare to investigate the modified box system. Have students find a new page in their science notebook and draw a 3x4 table as
shown on slide C. Ask students to label the rows observations (I see), ideas (I think), and questions (I wonder). Leave 3rd column empty
for now.

Box System:
Room A dark and Room B light

I see

I think

I wonder

✱✱ ATTENDING TO EQUITY
 
Small group labs and investigations are
designed to ensure that all students are
positioned to intellectually engage during
the activity. When thinking about assigning
roles to different group members, it is
important to avoid putting students into
roles that are less intellectually engaging,
like “materials manager.” Instead, if you
plan to assign roles to group members, use
a range of intellectual roles associated with
the collaborative learning process (e.g.,
idea connector, causal checker, evidence
wrangler, relevance hunter).



10 min

Swap the light and observe the box system. Arrange students in groups of 4-5 around a box system.✱ Have students move the
flashlight to the hole in the top of Room B and cover the hole from Room A (slide D). Have students record their observations in the
chart in their science notebook. While students work, circulate around the room and press students for their observations, ideas, and
questions.

ADDITIONAL
GUIDANCE

It is important that students only put the light in the Room B ceiling hole. They should not put the light
through any other opening in the box (e.g. viewing holes or the hole in Room A). They should also not put
two flashlights into the box (e.g. one in Room B and one in Room A). If students attempt any of these
investigations, tell them it is a great idea to add to the ideas for investigation and return to it later in the
unit.

3 · DISCUSS OBSERVATIONS OF THE LIGHT SWAP INVESTIGATION USING SENTENCE STARTERS
MATERIALS: science notebook, Communicating in Scientific Ways, chart paper, markers

Introduce students to the Communicating in Scientific Ways sentence starters. Direct students to the Communicating in Scientific Ways
chart. Explain to students that these sentence starters are one way to help us better share our thinking during discussion. Locate the
sentence starters for sharing observations and point out that students can practice using these sentence starters as they share
observations.

Discuss observations as a class. Then, have students share their observations with the whole class using some of those sentence starters
(slide E). As they share their observations, help students practice clarifying their ideas and building on each other’s ideas by using the
following prompts.

To help students clarify what they observed, ask:
Can you say more about that?

To help students build on each others observations, ask:
Does anyone else agree with what _______ observed?
Who wants to add on to what ______ is saying?
Did anyone observe something different?

Suggested prompt Sample student response

What did you notice? I noticed that in Room B, it’s like a mirror now. In Room A, it’s like a
window.

I recorded in my chart that in Room B, you see a reflection. In Room A,
you see-through.

How is this similar to what we observed when it was light in Room A
and dark in Room B?

I noticed that it is the same, but now what you see is flipped!

How is your thinking changing about what is happening? Our group recorded that we think that it doesn’t matter which side the
light is on, just that there is a difference between the light and dark
side.

✱✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS
 
To establish patterns across observations,
remind students to use all three
experiences in which one side of the
system was dark and the other side of the
system was light. The three experiences
include the 1) video, 2) when Room A was
lit, and 3) when Room B was lit.
Establishing this pattern across conditions
in this lesson will help you lead students to
new questions about the role light plays in
the phenomenon and how the light
differential in the system enhances or
weakens the phenomenon.
 
✱✱ ATTENDING TO EQUITY
 
Emphasize to students that when they
work together to build consensus,
everyone’s ideas matter. Consensus does
not necessarily mean that everyone must
agree on everything. Rather, consensus is
needed to identify areas of common
ground between ideas that may appear to
differ. That way we have a better sense of
where we all agree and where we do not
agree.



10 min

Come to consensus and record observed patterns.✱✱ Ask students to come to consensus about the patterns observed in the box system
when one room is light and one room is dark. Then record the observed pattern for the box system on chart paper.

Suggested prompt Sample student response

Who can summarize the patterns we observe when one room is light
and one room is dark?

When the one-way mirror is in the box, it acts like a mirror on the
light side and like a window on the dark side, regardless of which side
the light is on.

Check to clarify what students agree upon by asking:

So I’m hearing ______ and _____. Do I have that
right? Is there something I missed?

Record the agreed upon patterns we observe on chart paper and
ask:

Does this summary capture our observations
accurately?

To reinforce norms and the collective endeavor of our work, ask:
Why do you think I’m asking if I missed something?✱

4 · OBSERVE THE ONE-WAY MIRROR OUTSIDE THE BOX SYSTEM
MATERIALS: science notebook

Remind students of wanting to look at the one-way mirror. Point back to students’ questions on the DQB and their Ideas for
Investigation poster where some students wanted to see the one-way mirror closely to see if it was a special mirror. Say, “Some of you
wondered if this was a special mirror. I’m thinking we should take it out of the box and take a closer look at what it is.”

Prepare to make observations. Have students title the last column in their observation table “one-way mirror in the classroom” (slide F).

Remove the one-way mirror from the box. Show students how to slide the one-way mirror out of the box system so they have just the
one-way mirror between the frame.

Observe the one-way mirror and record observations. Display slide G. In small groups, have students remove the one-way mirror from
the box system. Encourage students to take the material out of the frame. Remind students to record what they notice (I see), what they
are thinking (I think) and any new questions that arise (I wonder) in their observation table.



Discuss observations as a class. Display slide H. Have students share out their observations using sentence starters from Communicating
in Scientific Ways poster or handouts. As they share their observations, help students practice clarifying their ideas and building on each
other’s ideas.

Suggested prompt Sample student response

What did you observe? I noticed that the material is flimsy, greyish, and seems to only have
one layer.

I could see my reflection AND could see-through it at the same time.

How is your thinking changing about what is happening? The material looks different in different situations. That’s weird.
Maybe it’s about the difference in light?

Come to consensus and record observed patterns. Ask students to come to consensus about the patterns observed when the material is
out of the box in the classroom.

Suggested prompt Sample student response

Who can summarize the patterns we observe when we look at the one
way mirror outside of the box?

You can see a reflection AND see-through at the same time. It doesn’t
matter which direction the material is facing.

Check to clarify what students agree upon by asking:
So I’m hearing ______ and _____. Do I have that right? Is there something I missed?

Add a column to the observation chart for the one-way mirror in the classroom. Then, record patterns we observed and ask:
Does this summary capture out observations accurately?



5 min5 · DESCRIBE DIFFERENCES IN THE BOX SYSTEM AND CLASSROOM
MATERIALS: chart paper, markers

Motivate a need to consider differences in the box and
classroom systems.

Say, “We’re seeing the one-way mirror behave in different ways when
it’s in the box system and out of the box in the classroom. The one-way
mirror hasn’t changed. What is different about these systems that
could be causing us to see things differently in the one way mirror?”

Describe the parts of the box and classroom systems. Have
students turn and talk about the parts of each system and how
they are different (slide I). Then, share results as a class. As
students share the different parts of each system, record them in
words and as a sketch on the board. The purpose of this
discussion is to highlight the differences in lighting in the
different systems that we think are causing us to see different
things.

Suggested prompt Sample student response

What differences in these systems might be causing us to see
different things in the one-way mirror?

If there are one or two rooms.
If there’s a difference in the amount of light on either side
of the one way mirror.
If the light source is the ceiling light or the flashlight. The
ceiling lights produce way more light.
If the room is large or small.



3 min

Suggested prompt Sample student response

Which of these differences do we think might be causing us to see
different things in the one-way mirror?

If there’s a difference in the amount of light on either side
of the one way mirror.
The total amount of light - the classroom has way more
light than the flashlight room.

6 · NAVIGATION
MATERIALS: None

Summarize what we’ve figured out on an exit ticket. Ask students to summarize two important ideas they figured out today
citing observations from their investigation.

Example student responses:
In the box system, the one-way mirror was fully reflective on the light side and fully see-through on the dark side, even when
we switched the light from Room A to Room B.
In the classroom system, both sides of the one-way mirror were partially reflective and partially see-through at the same time.
We saw this when we looked at it from both sides.
In the video and box there is a dark side and a light side, and the one-way mirror does one thing from each side depending on
the light. In the classroom, the light is on both sides and the one-way mirror looked different.✱✱

Debrief how we did with our focal norm. Have students turn and talk and share how they did with the norm they selected (slide J). If
there’s time, have a few students share with the class. Draw out any norms that are particularly difficult for the class. Discuss strategies
for how to improve.

Additional Lesson 2 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

Today’s activities rely on students communicating and articulating their thinking. One tool that may support
classroom discussion is the Communicating in Scientific Ways sentence starters. This one-page document can
be blown up and printed as a class poster, printed on 8.5×11 paper and posted near students’ desks, and/or
scaled down and taped into students’ notebooks. To support student discussion and writing, reference the
sentences starters on the poster and encourage students to use those sentence starters to help them
communicate. These sentence starters can be especially useful for helping students engage in scientific talk,
particularly students who may feel reluctant to contribute. They can also help students write about their
observations, analyses, and explanations.

✱✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING
 
Prompt students to use observational data
collected during this lesson and from
lesson 1, and to use that data to identify
pattern(s) in the way parts of the system
work together so that the one-way mirror
is more reflective or more see-through.
Look for students to use DCI related ideas
focused on materials doing different things
when light shines on the materials, SEP
related use of observational data they have
collected thus far to support their
conclusions, and CCC related use of
systems and patterns.


