
LESSON 2: What happens if we change the light?
PREVIOUS LESSON We watched a video of a man who could see his reflection in what seemed to be a mirror. He couldn’t see the people on the other side, but they could see him.

We investigated the scenario using a box model and developed an Initial Class Consensus Model. We brainstormed related phenomena that might help us
explain how the one-way mirror works. We developed our Driving Question Board and ideas for investigations to help answer our questions.

THIS LESSON

INVESTIGATION

3 days

In this lesson, we take the one-way mirror out of the box model and observe that it is partially reflective and
partially see-through and looks the same from both sides. We wonder about the role of light in affecting what
we see. We move the flashlight to Room B and investigate making both rooms light and both rooms dark. We
agree that the one-way mirror phenomenon is strongest when there is a large difference in light between the
rooms. We reach consensus that arrows in our models should represent the path of light rather than our line of
sight. We document and share related phenomena from our lives.

NEXT LESSON To figure out why the one-way mirror acts like a mirror and a window, we will observe what happens when light shines on three different materials. We will
develop a testable question, plan an investigation, and use a light meter to measure the amount of light that transmits through and reflects off each material.

BUILDING TOWARD NGSS

MS-PS4-2, MS-LS1-8

WHAT STUDENTS WILL DO

2.A Ask questions that can be investigated in the classroom and frame a hypothesis about what we will see from both sides of the box model if we
change the amount of light on either side (structure).

2.B Modify a model based on evidence to match changes in what we see when we change the light in the box model (structure).

WHAT STUDENTS WILL FIGURE OUT

When we change the location of the 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.
The one-way mirror phenomenon is strongest when there is a large difference in light between the rooms.
Light travels in straight lines (reinforce 4th-grade understanding).
For us to see an object, light must leave a light source, bounce off the object, and travel in a direct path to enter our eyes (reinforce 4th-grade
understanding).



Lesson 2 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 7 min NAVIGATION
Remind students about Lesson 1’s home learning self-documentation
assignment. Motivate taking the one-way mirror out of the box model to
make observations.

A-B

2 6 min OBSERVE THE ONE-WAY MIRROR OUTSIDE THE BOX MODEL
Take the one-way mirror out of the box model to make and discuss
observations.

C 1 picture mat set with one-way mirror film

3 10 min SWAP THE LIGHT AND MAKE OBSERVATIONS OF THE BOX MODEL
Move the light from Room A to Room B and make observations.

D-E Light Swap Investigation

4 10 min IDENTIFY QUESTIONS ABOUT LIGHT THAT WE CAN INVESTIGATE IN
THE CLASSROOM
Discuss related phenomena involving a light difference. Identify new
questions about changing the light to test using the box model.

F-G Related Phenomena list (from Lesson 1), Driving Question Board (from Lesson 1)

5 12 min TEST DIFFERENT LIGHTING SCENARIOS IN THE BOX MODEL
Investigate what we see when there are lights on in both rooms and lights
off in both rooms.

H-J Testing Light Scenarios Investigation

End of day 1

6 5 min NAVIGATION
Collect Lesson 1’s home learning self-documentation assignment.

K

7 8 min MAKE SENSE OF THE TESTING LIGHT SCENARIOS INVESTIGATION
Remind students of the box model investigations from the previous class
session. In small groups, make sense of why we see what we see when (1)
the lights are on in both rooms and (2) the lights are off in both rooms.

L-M Testing Light Scenarios, Initial Class Consensus Model (from Lesson 1)

8 10 min GALLERY WALK
Introduce idea pirating as a way to collectively build understanding and
discuss norms that will make this productive. Have each group visit at least
two other groups’ models to share and compare ideas.

N-O Testing Light Scenarios

9 22 min BUILDING UNDERSTANDINGS DISCUSSION
In a Scientists Circle, facilitate a Building Understandings Discussion to
come to agreement about the role of light in the phenomenon and how to
use arrows to represent the path that light travels.

P-S Testing Light Scenarios, chart paper or whiteboard, Initial Class Consensus Model
(from Lesson 1), blank Class Consensus Model on chart paper (optional if needed
to revise for line of sight arrows), blank Science Ideas chart on chart paper

End of day 2



Part Duration Summary Slide Materials

10 10 min INTRODUCE AND ADD TO THE PROGRESS TRACKER
Set up a Progress Tracker in students’ science notebooks and document
important ideas about the one-way mirror phenomenon and light.

T

11 30 min CREATE A SELF-DOCUMENTATION COLLECTION
Share images from Lesson 1’s home learning assignment to build a Self-
Documentation Collection with related phenomena that students have
observed outside of school.

U-V Photos or drawings from Self-Documentation home learning, Self-
Documentation Collection (on chart paper or the classroom bulletin board or
digital space), Related Phenomena chart (from Lesson 1), Driving Question Board
(from Lesson 1), sticky notes

12 5 min NAVIGATION
Consider how the Mr. Bean phenomenon would change if we swapped the
one-way mirror material for regular glass or a regular mirror. Brainstorm
ways to investigate this.

W-X

End of day 3



Lesson 2 • Materials List
per student per group per class

Light Swap Investigation
materials

1 modified box model setup
(see lab preparation)
1 flashlight
1 picture mat set with one-
way mirror film

Testing Light Scenarios
Investigation materials

1 highlighter
Testing Light Scenarios

1 modified box model setup
(see lab preparation)
2 flashlights
1 picture mat set with one-
way mirror film
2 pieces of cardboard

Lesson materials science notebook
Testing Light Scenarios
Photos or drawings from Self-
Documentation home learning

1 picture mat set with one-
way mirror film
Testing Light Scenarios

Related Phenomena list (from Lesson 1)
Driving Question Board (from Lesson 1)
Initial Class Consensus Model (from Lesson 1)
chart paper or whiteboard
blank Class Consensus Model on chart paper (optional if
needed to revise for line of sight arrows)
blank Science Ideas chart on chart paper
Self-Documentation Collection (on chart paper or the
classroom bulletin board or digital space)
Related Phenomena chart (from Lesson 1)
sticky notes

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.

Day 1
Light Swap Investigation
Group size:

Group size will vary across the 6 box models depending on class size.
Setup:

Check batteries in flashlights and replace as needed.
If not done previously, modify each box model by using a box cutter to cut a flashlight hole in the top of Room B. See detailed instructions in Box Model Modification Instructions. Tape
a piece of cardboard to cover the flashlight hole in the top of Room A. Then, slide the picture mat set with one-way mirror film inside each box.

Storage:
Find a location where you can stack the box models to the side of the classroom.



Day 2
If your students are using line of sight models in Lesson 1 and day 1 of this lesson, be prepared to insert one or more of the three Building Prerequisite Understanding activities in Building
Prerequisite Understanding Activities during the Building Understandings Discussion. Note: Some of these activities require additional materials and preparation.

Activity 1: Tracing the Path of Light with a Flashlight and Laser
1 laser pointer
1 flashlight (adjustable zoom to focus light in tighter beam)
1 sheet of paper or cardboard
chalk dust or flour
small mirror
chart paper or whiteboard

Activity 2: Conditions for Sight
1 object in the room that some students can and some cannot see from their seats
chart paper or whiteboard, markers

Activity 3: Representing the Path of Light in Different Scenarios
1 Representing the Path of Light in Different Scenarios handout per student

If your Initial Class Consensus Model from Lesson 1 uses any line of sight arrows, draft a new Class Consensus Model version on chart paper that you can revise at the end of day 2. Be sure to
include the two rooms from the video scene and the people in both rooms.

Prepare a Science Ideas chart on chart paper in advance of the discussion. This chart will be a running record of science ideas the class agrees upon and supports with evidence.

Testing Light Scenarios Investigation
Group size:

Group size will vary across the 6 box models depending on class size.
Setup:

Prepare an additional 2 pieces of cardboard for each box setup so students can cover the flashlight hole in the top of both Room A and Room B. Prepare two flashlights for each
group.

Day 3
Identify a physical or digital space for your class to develop their Self-Documentation Collection. Students need to be able to organize their related phenomena similar to how they organize
questions on a Driving Question Board. Have your class list of Related Phenomena from Lesson 1 ready to post near the Self-Documentation Collection.

If using the laser pointer in the Building Prerequisite Understanding activities:
Some states prohibit the use of lasers or laser pointers at the elementary and middle school levels. Check your state regulations. Provide students with laser protective eyewear if
using the laser.
Follow these additional safety precaution when using a laser in the classroom:

1. Wear laser protective eye-wear during the setup, hands-on, and take down segments of the activity.
2. When using laser beams, put a caution sign at the door.
3. Remove all reflective items (watches, jewelry, etc.)
4. Before turning on the laser pointer, always be sure that it is pointed away from yourself and others.
5. Never look directly into a laser pointer.
6. Never direct a laser pointer at another person.
7. Remove all potential trip/slip fall hazards for darken room movement.
8. Windows are covered with blinds, shades or other non-flammable barriers that reduce transmission of the beam.
9. Wash your hands with soap and water immediately after completing this activity.



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 when you take the one-way mirror out of the box model and observe the
material in a well-lit classroom, the phenomenon changes again: they can both see some reflection and see through and, importantly, the material looks the same from both sides. When they
reinsert the one-way mirror into the box model after switching the light from Room A to Room B, they discover that the phenomenon is the same as before but reversed. They also test
making both rooms light and making both rooms dark. At this point, students should recognize that a difference in the amount of light on the two sides is what causes the phenomenon, but
they don’t need to be able to explain why yet.

Students should come into this lesson with prerequisite understandings from 4th grade that light comes from a light source, bounces off objects, and enters our eye, which is how we see
things. Therefore, this lesson builds from:

PS4.B: Electromagnetic Radiation: An object can be seen when light reflected from its surface enters the eyes. (4‐PS4‐2)

If students do not have these foundational understandings from 4th grade, there is a point during the Building Understandings Discussion on day 2, after discussing what happened when both
rooms were dark, where you can use Building Prerequisite Understanding activities from Building Prerequisite Understanding Activities to help students develop or reinforce ideas related to a path
of light model rather than a line of sight model.

Where We Are NOT Going

Students may use everyday language or use scientific vocabulary in imprecise ways to describe or explain the phenomenon. For example, many students will use the word “reflection” from
Lesson 1 as a noun to describe what is seen in the mirror. This is the everyday use of “reflection.” Students are not likely to use the term as a verb to describe what light is doing as it interacts
with objects, such as the mirror. 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 to
describe the phenomenon and avoid correcting their use of the words right now. At this point, avoid defining these words in terms of light reflecting or transmitting. Beginning in Lesson 3,
students will refine their use of scientific terms, after they have had more time to develop their conceptual ideas.

Students may want to test many different scenarios. In this lesson, they will make both rooms light and both rooms dark. However, they will not have a chance to move the light to a location
other than the top of each room, change the angle of the light, or try out different materials. Some of these investigations will happen later in the unit when they’ve further developed their
understanding of reflection and transmission and are able to explain how the phenomenon works, and why certain manipulations within the system affect the observed outcomes. Encourage
students to record their ideas for investigations, but wait to investigate them until later in the unit.



7 min

6 min

LEARNING PLAN for LESSON 2
1 · NAVIGATION
MATERIALS: None

Remind students to document and provide images of related phenomena. Present slide A. Have students send you their Lesson 1 home
learning images to print for sharing on day 3.

Motivate removing the one-way mirror and predicting what we’ll observe. Present slide B. Remind students that we agreed the one-way
mirror looked like a mirror from one side and a window from the other side. Prompt students to consider whether we could see the cause of
the one-way mirror phenomenon by taking the one-way mirror out of the box model.

Suggested prompt Sample student response

If we take the one-way mirror out of the box model to look at it up
close, what do you think we’ll observe?

(Accept all responses.)

2 · OBSERVE THE ONE-WAY MIRROR OUTSIDE THE BOX MODEL
MATERIALS: 1 picture mat set with one-way mirror film

Remove the one-way mirror and make observations. Display slide C. Demonstrate how to slide the one-way mirror out of the box model.
Assign students to small groups, and then give them time to remove their mirror and make observations of the material.

Discuss observations as a class.✱ Come to consensus about observations when the one-way mirror material is out of the box model in the
classroom:

Outside the box model, you can see your reflection and see through it at the same time.
It doesn’t have the same effect of being a mirror and window when it’s outside the box model. It doesn’t matter which direction the
material is facing, it looks the same.
The material looks different in different lighting situations.
The light difference between the sides in the box model is important for causing the one-way mirror phenomenon.

Suggested prompt Sample student response Follow-up question

What did you observe? 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.

Does it look the same or different from either
side?

How is this similar to, and different from,
what you observed when the one-way mirror
was in the box model?

It’s acting like a mirror and a window at the
same time rather than one or the other.

When it’s out of the box, you can see through
it and see your reflection at the same time.

What about the classroom is different from
the box model setup that might be causing
the phenomenon to change?

✱ ATTENDING TO EQUITY

Supporting Emergent Multilingual Students:
Scaffolds such as the Communicating in
Scientific Ways sentence starters can model
and facilitate oral or written language
production skills. Remind all students that
they have this tool and can use the sentence
starters to help them communicate. Such
scaffolds may be of particular benefit for
emerging multilingual students to help them
develop language skills to write or
communicate their ideas to peers. It is
important that scaffolds be used
purposefully and removed when no longer
needed.



10 min3 · SWAP THE LIGHT AND MAKE OBSERVATIONS OF THE BOX MODEL
MATERIALS: Light Swap Investigation, science notebook

Motivate investigating the light further. Emphasize that our observations with the one-way mirror in the classroom did not involve any
differences between the amount of light on the two sides of the one-way mirror, whereas all of our previous observations in the box model
had one side dark and one side light. Remind students of the light-related questions we posted on the DQB.

Introduce the lesson question. Present slide D. Remind students that many of them wondered whether light causes the one-way mirror
phenomenon. Introduce the lesson question: “What would happen if we changed the light?”✱

Establish the purpose of moving the light. Ask students to consider how moving the light to Room B would help us investigate our idea that
having the light on one side matters for the one-way mirror effect. Have a few students share.

Suggested prompt Sample student response

If we move the light to the other side of the box model and make
observations, how would that help us support our claim that light on
one side is important for the one-way mirror phenomenon?

If we see the same thing as before, but reversed, then having light on
one side of the one-way mirror is what’s important for causing the
one-way mirror phenomenon, no matter which side it’s on.

If we see something different when we move the light, then it matters
which side the light is on.

Show the modified box models for investigation. Describe the following modifications you made to the box models:
a piece of cardboard to cover the flashlight hole in Room A’s ceiling so it can be dark
a flashlight hole in Room B’s ceiling

Swap the light and make observations. Present slide E. Arrange students in groups around the 6 box models.✱ Have them move the
flashlight to the hole in the top of Room B and cover the flashlight hole in Room A. Then instruct them to turn on the flashlight and make
observations through the viewing holes.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

The lesson question is a “what would happen
if” question, which is open-ended because it
does not have a simple yes or no answer, yet
prompts little explanation from students.
“What would happen if” questions lead
students to do two important things:

to discover new aspects of the
phenomenon that students may not
have noticed before
to generate and record new how or why
explanatory questions about the
phenomenon

To press students to explain the
phenomenon, we often follow “what would
happen if” questions with how and why
explanatory questions.

✱ ATTENDING TO EQUITY

Supporting Emergent Multilingual Learners:
This is an opportunity to talk about how
language is used to construct different types
of scientific questions, such as (1) what is
happening or what would happen if and (2)
how or why is something happening. This
kind of talk supports emerging multilingual
students in understanding that how a
question is phrased changes the meaning of
the question and how to approach answering
it.

✱ ATTENDING TO EQUITY

Small group labs and investigations are
designed to position all students to
intellectually engage during the activity.
When thinking about assigning roles to group
members, it is important to avoid putting
students in less intellectually engaging roles,
like materials manager; instead, use a range



10 min

ADDITIONAL
GUIDANCE

It is important that students only put the flashlight in the Room B flashlight hole. They should not put it through
any other opening in the box (e.g., either viewing hole or the flashlight hole in Room A). They should also not
put two flashlights into the box model at once (e.g., one in Room B and one in Room A). This will happen later
on day 1. If students attempt any of these investigations, tell them it is a great idea to add to the Ideas for
Investigation and that we will return to it later in the unit.

Discuss observations as a class. Have students briefly share their observations and work toward reaching consensus around the following
idea:

The difference in the amount of light between the two rooms is what matters.

Suggested prompt Sample student response

What did you observe? In Room B, it’s like a mirror now, and in Room A, it’s like a window.

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

It is the same, but now what we see is reversed.

Why doesn’t it matter which side the light is on? The setup is basically the same, so it makes sense that we see the
same thing.

When we took the one-way mirror out of the box model, we saw the
same thing from both sides, so it must function the same way inside
the box model as long as there’s a difference in light between the two
rooms.

of intellectual roles associated with the
collaborative learning process (e.g., idea
connector, causal checker, evidence
wrangler, relevance hunter). For additional
guidance, visit the Ambitious Science
Teaching website located at https://ambitiou
sscienceteaching.org/tools-scaffolding/ .

4 · IDENTIFY QUESTIONS ABOUT LIGHT THAT WE CAN INVESTIGATE IN THE CLASSROOM
MATERIALS: Related Phenomena list (from Lesson 1), Driving Question Board (from Lesson 1)

Celebrate initial progress in figuring out the phenomenon. Point out that we have already gathered evidence to suggest the phenomenon
works because of the light difference.

Share related phenomena that involve a light difference.✱ Present slide F. Have students consider the list of Related Phenomena
generated in Lesson 1 to see which ones may involve a light difference between the two sides of a material. Listen for suggestions such as
these:

eyewear (sunglasses, ski goggle, swim goggles)
windows (home, car, classroom, school, store)
one-way mirrors in museums and amusement parks
one-way mirrors on television shows

Say, Seems like we’re onto something about how the amount of light on either side affects the one-way mirror effect. Let’s dig into other questions we
had about changing the light to see what additional evidence we can collect.

✱ ATTENDING TO EQUITY

Supporting Universal Design for Learning:
Use this opportunity to discuss examples of
phenomena from students’ own contexts.
Highlight examples in which lighting
conditions affect the function of the object,
similar to what we think is happening with
the one-way mirror. This can increase
student engagement by broadening the
class’s mission to explain not only the one-
way mirror but also familiar everyday
phenomena. On day 3, the class will build
out a Related Phenomena Board to further
emphasize this broader mission.

https://ambitiousscienceteaching.org/tools-scaffolding/


Identify other testable questions about changing the light. Present slide G. Ask students to look at the DQB from Lesson 1. Have
them share questions from the DQB about light that are feasible to test right now in the classroom. List these questions on the

board.✱

ASSESSMENT
OPPORTUNITY

Building towards: 2.A Ask questions that can be investigated in the classroom and frame a hypothesis about
what we will see from both sides of the box model if we change the amount of light on either side of the box
model (structure).

What to look for/listen for: (1) Questions that focus on changing one aspect of the light in the box model at a
time, (2) questions that are feasible in terms of time and materials, and (3) hypotheses framing what students
expect to see.

What to do: Focus on helping students consider changes they could make to the structure of the box model
specific to the light. Press them to explain why they think their questions are feasible to investigate in the
classroom. Point them back to the box model to help them evaluate the ease with which some of their
questions could be investigated given limitations of the materials on hand.

Use feasibility criteria to determine which questions to test. Reiterate the feasibility criteria for our investigation questions: fast, easy, and
doable with resources in the classroom right now. From the list of questions students want to test, select the following two. Discuss what
would change from the original system in each case.

Question Change from the original system

What would happen if it was light in both rooms? Turn on lights in Rooms A and B.

What would happen if it was dark in both rooms? Have no lights and cover the flashlight holes in
Rooms A and B.

Below are additional questions students may want to investigate and recommendations for how to handle them if they arise.

Questions we will investigate
later in the unit, and how to respond

Questions we will not investigate
in this unit, and how to respond

Question: What would happen if we change the one-way mirror
material to a regular mirror or glass?

Recommendation: Note that this question is not about changing
the light but is a very interesting question that we should
investigate soon. Students will investigate this in Lesson 3.

Question: What would happen if we use a different-colored
light?

Recommendation: If you have access to different-colored
lights or colored films, it’s fine to test this now. The
phenomenon should remain the same, though possibly not as
pronounced; however, the unit will not cover color.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

An important aspect of supporting students
to ask testable questions is to help them
consider what is feasible to investigate,
particularly in terms of being able to gather
evidence. While students likely have many
questions they want to pursue, focus them
on what is feasible in the classroom in terms
of available resources and amount of time.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING
STRUCTURE AND FUNCTION

Emphasize that students are changing the
structure of the box model by changing the
location of the light. Point out that their
questions are about how the one-way mirror
will function differently given the change to
the light.



12 min

Question: What would happen if we added a dim light to Room
B?

Recommendation: We will investigate this question in Lesson 8.
Tell students this is a great question and we can start by adding
the same bright light to Room B and return to this question later in
the unit.

Question: What would happen if we change the light angle?

Recommendation: While this is easy to test, the unit does not
investigate this question because what students see when they
change the light angle in the box model can vary greatly.

Question: What would happen if we change the distance to
the one-way mirror?

Recommendation: Note that this question is not about
changing the light. The unit does not investigate this question
because it is logistically difficult to modify the box model to
adjust distance from the viewing hole to the one-way mirror.
Point out this is a limitation with our box models.

Assign each group to focus on one investigation question. Tell students they will investigate both of the selected questions, but each group
will be responsible for modeling only one of the two situations on paper.

ADDITIONAL
GUIDANCE

Students’ modeling work for the two questions emphasizes different understandings about light. The model
that focuses on explaining both rooms when they are dark can be used to reinforce prerequisite understandings
about a path of light model. If you noticed students in Lesson 1 lacking these foundational understandings,
assign them to model this question.

5 · TEST DIFFERENT LIGHTING SCENARIOS IN THE BOX MODEL
MATERIALS: Testing Light Scenarios Investigation

Introduce new materials. Present slide H. Introduce new materials:
two pieces of cardboard
two flashlights

Record prediction for the investigation questions. Distribute a copy of Testing Light Scenarios to each
student. Review Part A of the handout, which is also on slide H. Because time may be short, have
students complete #1 and #2 in Part A for their assigned question only. If time allows, you can have
them do this for both questions.

Investigate both questions in small groups. Present slide I. Arrange students in groups around the 6
box models. Remind them to test both setups but to complete Part A for only their assigned question.
Give students 10 minutes to use the flashlights and cardboard to observe the box model when it is
light on boths sides and dark on both sides.



5 min

8 min

ADDITIONAL
GUIDANCE

If you decided to have students conduct investigations beyond these two setups (e.g., changing the light color),
give them time to complete the additional investigations. If desired, use Part A of the handout for
documentation.

Foreshadow future sensemaking. Present slide J. Tell students we’ll make sense of these observations during the next class session. Make
sure to save 1-2 minutes for students to return supplies before the class ends.

End of day 1

6 · NAVIGATION
MATERIALS: None

Collect students’ images of related phenomena. Present slide K. Remind students to document the related phenomenon for Lesson 1’s
home learning assignment. Have them turn in their drawing or photo to you. They will be shared on day 3 of this lesson.

7 · MAKE SENSE OF THE TESTING LIGHT SCENARIOS INVESTIGATION
MATERIALS: Testing Light Scenarios, Initial Class Consensus Model (from Lesson 1)

Revisit the lesson question and investigations from the previous session. Present slide L. Remind students that with our results from the
Light Swap Investigation and Testing Light Scenarios Investigation, we’re making progress toward our goal of explaining the Mr. Bean
phenomenon by testing what happens if we change the light.

Set the purpose for modeling. Tell students we are trying to understand why the phenomena we tested were different from the original
phenomenon we saw in the Mr. Bean video.

Revisit Lesson 1’s Initial Class Consensus Model. Point out that the ideas in that model may help us explain what we observed when we
changed the light and provide more evidence to explain the Mr. Bean video.✱

Make sense of the Testing Light Scenarios Investigation. Present slide M. Review Part B of Testing Light Scenarios. Have students
return to their small groups from the investigation. Give them time to model and record their ideas to explain what they observed

after changing the light.

ASSESSMENT
OPPORTUNITY

Building towards: 2.B Modify a model based on evidence to match changes in what we see when we change
the light in the box model (structure).

What to look for/listen for: Students documented observations about what they could see from each side of
the box model. Look for the use of arrows that may represent light entering the eye for an object to be seen. If
students draw arrows pointing away from the eye, this may represent ideas related to a line of sight model.

What to do: Ask students what the arrows in their models represent to assess if students are using arrows to
represent the path of light or the line of sight. If you hear a lot of the latter, be prepared to facilitate one or more
of the Building Prerequisite Understanding activities described in Building Prerequisite Understanding Activities.
These activities require additional preparation and materials but are easy to insert. Being prepared to sidestep
into these activities will allow you to respond just in time to your students’ needs.

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

Before students model the different
scenarios, have them think about Lesson 1’s
Initial Class Consensus Model and how to
modify their diagrammatic model to account
for changes we made and investigated in the
box model. This may be particularly helpful
for students who are modeling what
happens when it’s dark in both rooms. Cue
students to use structure and function as a
lens for thinking about how their model is
different from the one in Lesson 1. This will
help them make sense of why they could be
seeing different things than what they
observed in Lesson 1.



ADDITIONAL
GUIDANCE

If groups struggle with modeling what happened when there was no light in both rooms, you can suggest they
start by drawing the Initial Class Consensus Model, showing what can be seen when there was light in Room A,
and then identifying the effects of removing the light from Room A. You can prompt them as follows:

Draw a model of what you would need to see and then show what’s missing.
Example consensus model using arrows to represent
line of sight (red) and line of sight or path of light
(blue)

Example modified student model

Example consensus model using arrows to represent
path of light

Example modified student model



10 min

22 min

8 · GALLERY WALK
MATERIALS: science notebook, Testing Light Scenarios

Introduce idea pirating and discuss norms to use when sharing and comparing ideas. Present slide N. Introduce the idea of idea pirating,
which is reviewing ideas from other students and taking up ideas you agree with. Have the class discuss why this is beneficial. Then, remind
students of the classroom norms and discuss what norms to focus on during this time.✱

Conduct a gallery walk and visit at least two other groups. Present slide O. Have each group display one representative’s model on Testing
Light Scenarios. Give students time to circulate to at least two other groups - one that worked on their same question and one that worked on
the other question - spending about 4 minutes at each group’s model. Students can make notes in their notebook about what they notice or
discuss it with their group. Encourage students to note which ideas are coming from each group so they can acknowledge that group’s
contribution during the Building Understandings Discussion.

✱ ATTENDING TO EQUITY

The gallery walk will support students in
collectively making sense of these
phenomena. It also presents an opportunity
to practice the norm of “Moving our science
thinking forward” as we work together to
figure things out. Encourage students to be
open to changing their minds if they see a
good idea from someone else. Highlight
norms from this category:

We use and build on other’s ideas.
We are open to changing our
minds.
We challenge ourselves to think in
new ways.

9 · BUILDING UNDERSTANDINGS DISCUSSION
MATERIALS: science notebook, Testing Light Scenarios, chart paper or whiteboard, Initial Class Consensus Model (from Lesson 1), blank Class Consensus Model on chart paper (optional if
needed to revise for line of sight arrows), blank Science Ideas chart on chart paper

Gather in a Scientists Circle to discuss the Testing Light Scenarios Investigation.✱ Have students bring their science notebook and Testing
Light Scenarios handout, along with a chair. Have chart paper or whiteboard space prepared for easy documentation of student ideas. If your
Initial Class Consensus Model from Lesson 1 used line of sight (LOS) arrows, have a blank Class Consensus Model on chart paper ready for
revision with path of light (POL) arrows.

This Building Understandings Discussion contains three important moves and two optional detours about the path of light:
1. Make sense of what happened when it was dark in both rooms. (Starting by explaining why we don’t see anything when it’s dark may

support student progress toward using POL ideas rather than LOS.)
2. Make sense of what happened when it was light in both rooms.
3. Do Building Prerequisite Understandings activities (optional, requires additional instructional time).
4. Come to consensus about the phenomenon and what the arrows should represent (POL, not LOS).
5. Revise the Initial Class Consensus model (optional, if the Initial Class Consensus model contained LOS arrows and the class modifies

the redrawn Class Consensus Model to use POL arrows).

Throughout these moves, it is important to probe students about the meaning of the arrows in their models. Use these prompts:
Why would we use an arrow as opposed to a line? What does an arrow show that a line may not show?
What does the direction of the arrow represent in your model?

Listen for these ideas:
the arrows represent what the person sees (LOS)
the arrows represent the direction and path that light travels (POL)

✱ STRATEGIES FOR THIS BUILDING
UNDERSTANDINGS DISCUSSION

As students share, encourage them to use
evidence from the Testing Light Scenarios
Investigation to explain their observations
and use what they’ve learned to explain the
original one-way mirror phenomenon. It is
not necessary to reach a consensus during
this discussion, but students should be
pushed to support their ideas with evidence.
Remind them to use their Communicating in
Scientific Ways sentence starters to help
them share their thinking.

✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS

Developing models to match what
happened when students changed a lighting
component of the system may draw out



KEY IDEAS Purpose of this discussion: To make claims supported by some evidence about the following ideas:
1. For us to see an object, light must leave a light source, bounce off the object, and travel in a direct

path to enter our eyes.
2. Arrows in our diagrammatic models should represent the path that light travels (POL), not what we

see (LOS).
3. In our box model, the phenomenon works best when there is a big difference between the amount of

light in the two rooms.

Listen for agreement about the following ideas:
When it’s dark in both rooms, we don’t see anything because there is no light source, so light does not
bounce off people and enter our eyes.
When it’s light in both rooms, we see the people in both rooms because light from a light source
bounces off the people in each room and enters our eyes.
The one-way mirror phenomenon works best when there is light on one side.
Arrows in our models should represent the path that light travels, not what we see.

Make sense of what happened when it was dark in both rooms. Present slide P. Work toward the big idea that when there is no light in the
room, there is no light bouncing off people and entering our eyes, so we don’t see anything. Use these prompts:

What did you observe when you made this change?
What do you think is happening?
How did you represent what was happening?
What does the direction of the arrow represent in your model?

If the arrows in student models represent the line of sight,
models might look like this:

If the arrows in student models represent the path of light,
models might look like this:

Make sense of what happened when it was light in both rooms. Present slide Q. Work toward the big idea that when there is light in both
rooms, it bounces off the people in each room and enters our eyes, so everyone can see through the one-way mirror and see themselves.
Use these prompts:

What did you observe when you made this change?
What do you think is happening?
How did you represent what was happening?
What does the direction of the arrow represent in your model?

new ideas about the original phenomenon.
This is a chance to revise the Initial Class
Consensus Model with the classes’ updated
ideas.

✱ ATTENDING TO EQUITY

Supporting Emergent Multilingual Students:
Before whole-class discussions, it can be
helpful to first provide students an
opportunity to work with others - in pairs,
triads, or small groups - on ideas related to
their reasoning. These smaller group
structures can be especially helpful for
emerging multilingual students as (1) a
chance to engage in sensemaking with their
peers and (2) a space to use their linguistic
and nonlinguistic resources to express their
ideas (and learn from other students’ use of
these resources). If you have emergent
multilingual learners, consider adding a Turn
and Talk before any class discussion to help
students process their ideas before sharing
them with a larger group of their peers.



Example chart

If the arrows in student models represent the line of
sight, models might look like this:

If the arrows in student models represent the path of light,
models might look like this:

Highlight areas of agreement and disagreement. Present
slide R. Remind students of the lesson question: “What

happens when we change the light?” Record a list on chart paper or
whiteboard, as shown on the slide, of what we currently agree on
and where we still have different ideas. Students will likely agree
about what was observed but disagree about their explanations or
ways to represent their ideas.✱

Use these prompts to push students toward consensus about the
phenomenon:

What can we summarize about the phenomenon?
When is the one-way mirror phenomenon the strongest?
How was our use of arrows in our models similar?

Use these prompts to push students toward noticing different
ideas and uses of arrows:

How did our explanations differ?
How did our use of arrows in our models differ?

ASSESSMENT
OPPORTUNITY

Building towards: 2.B Modify a model based on evidence to match changes in what we see when we change
the light in the box model (structure).

What to look for/listen for: The Key Ideas highlighted on the previous page.

What to do: If students don’t have the 4th-grade understanding that light bounces off objects and enters our
eyes, do not continue the Building Understandings Discussion. Instead, redirect now to one or more of the
Building Prerequisite Understanding activities presented in Building Prerequisite Understanding Activities as a way
to develop and reinforce these foundational concepts. These activities require a little preparation and additional
materials but are easy to insert into your instruction.



ALTERNATE
ACTIVITY

Building Prerequisite Understandings: Building Prerequisite Understanding Activities contains three activities to
help students develop a path of light model to explain how we see objects. These activities take varying
amounts of time. You can do one or all three depending on how much time your students need to work
through these important foundational concepts. If you notice your students are struggling or uncertain about
how light allows us to see, then it is important to take time now to review the concepts so all students can make
progress later in the unit.

Come to consensus about what the arrows should represent. Present slide S. Suggest that we have more work to do on explaining why the
phenomenon works, so it's okay if we disagree about our explanations. However, highlight that people may be using arrows in different ways,
and this could be one thing we could agree on right now. Help students come to consensus through these steps:

Show different ways students used arrows by projecting models on a document camera or by drawing them on the board if you
don’t want to highlight specific groups or students. Prompt students to explain what the arrows represent in each case.
Have students explain how we all see an object in the room right now, like the whiteboard. Highlight that light is coming from a light
source, bouncing off the object, and entering our eyes and draw that on the board. Emphasize that if we see something, that
means the arrow (light) is entering our eyes.

Revise the Initial Class Consensus Model if it used any LOS arrows. If the Initial Class Consensus Model contained any LOS arrows pointing
out of eyes to show what someone sees, rather than POL arrows, revise those now on a revised Class Consensus Model.✱

Example Initial Class Consensus Model where the red arrow is
a LOS arrow and the blue arrow could be a LOS or a POL
arrow.

Example revised Class Consensus Model where blue arrows
now show only POL, indicating that light bounces off Mr.
Bean and must pass through and bounce off the one-way
mirror so it enters both Mr. Bean and the men’s eyes.

Start a class Science Ideas chart to track important ideas we figured out. Throughout the unit, the class will co-construct a diagrammatic
model to explain the one-way mirror phenomenon. The diagrammatic model will use symbols, colors, and pictures, but underlying those
symbols are the science ideas they represent. Keep track of those on a Science Ideas chart that serves as a running record of what the class
has figured out and agrees upon. An example is shown to the right.



10 min

Below are additional tips and guidance for the Science Ideas chart:

1. In this unit, refer to this chart as documenting “science
ideas” and not “model ideas”. In future units, you may
want to transition to “model ideas” if it makes sense.

2. The class-level science idea recorded to this chart does
not need to match what students choose to record in
their Progress Tracker. Students should feel free to record
what they figure out in words that make the most sense
to them and should not simply copy the class chart.

3. Keep this chart displayed near the DQB or where you
conduct Scientists Circles. Be prepared to record new
ideas hereon. They do not need to match the example science ideas provided in the teacher guide, as they should reflect your
class’s co-construction of ideas, which could be phrased in different ways.

End of day 2

10 · INTRODUCE AND ADD TO THE PROGRESS TRACKER
MATERIALS: science notebook

Motivate a need to record ideas we’ve figured out and introduce the Progress Tracker. Say, We’ve answered a lot of questions from our DQB
and figured out some important ideas about how light travels. Let’s start to keep track of these ideas in a Progress Tracker in our notebook.

Set up a Progress Tracker. Display slide T. Have students count out 10 pages in their science notebooks after the table of contents, if they
have not already to reserve for the Progress Tracker. At the top of the first page they should record the driving question for the unit and draw
a two-column chart below it. Then they should label the left side “Question/Lesson #” and the right side “What I figured out,” as shown on
the slide.

Record students’ ideas in the Progress Tracker. Direct students to record the lesson question in the left column of the table (“What happens
if we change the light?”), along with the lesson number (2). Then have them add their ideas in the right column. Tell them they can use any
combination of words and pictures. An example of what students might record is shown below. If there is time, ask 2-3 students to share
some of the important ideas that they decided to record.

ADDITIONAL
GUIDANCE

Tell students that the Progress Tracker is a thinking tool designed to help them keep track of their ideas. The
sample Progress Tracker included in these materials serves as teacher guidance for what students may say at
various points throughout the unit; some may say more, others may say less. It is important that what they
write and draw in the Progress Tracker reflects their own thinking at that particular moment. In this way, it can
be used to formatively assess individual progress throughout the unit. When the class comes to consensus in
future lessons, students will record this in their Progress Tracker with sources of evidence, making it clear that
the entry is a classroom consensus model rather than a record of individual thinking.



30 min

Question / Lesson # What I figured out

“What happens if we
change the light?” (2) When we 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.
The one-way mirror phenomenon is
strongest when there is a large
difference in light between the rooms.
Light travels in straight lines.
For us to see an object, light must
leave a light source, bounce off the
object, and travel in a direct path to
enter our eyes.

11 · CREATE A SELF-DOCUMENTATION COLLECTION
MATERIALS: Photos or drawings from Self-Documentation home learning, Self-Documentation Collection (on chart paper or the classroom bulletin board or digital space), Related
Phenomena chart (from Lesson 1), Driving Question Board (from Lesson 1), sticky notes

Broaden the class’s mission to answering the generalized unit question. Present slide U. Remind students that we’re trying to explain not
only the one-way mirror phenomenon in the Mr. Bean video, but also why we might see different things when looking at any object. If you
printed the students’ home learning images for them, distribute them.

Gather in a Scientists Circle to build the Self-Documentation Collection. Have students bring their related phenomena images to a
Scientists Circle around the Self-Documentation Collection. Explain how we will create the Self-Documentation Collection (use slide V if
needed):

The first student explains their related phenomenon image, then posts it to the board.
Students should raise their hand if their image relates to the image that was just shared.
The first student selects the next student whose hand is raised.
The second student shares their image, says why or how it relates, and posts it near the image it most relates to.
The student selects the next student, who may have a related image or a new image.
We will continue until everyone’s image is on the board.

Organize the Self-Documentation Collection into categories. As students share, images of related phenomena will naturally start
clustering. Example categories include these:

glass or see-through materials: windows, eyeglasses, cups, plastic wrap
tinted glass: sunglasses, car windows, ski goggles
mirrors: circus mirrors, illusions
reflections observed on objects: whiteboard, metals, calm water, eyes



5 min

ASSESSMENT
OPPORTUNITY

Self-documentation is a type of cultural formative assessment. This opportunity allows you insight into what
students understand in terms of the phenomenon and allows aspects of students’ cultural lives to surface
(source: http://stemteachingtools.org/sp/self-doc ). This is a good formative assessment opportunity to see how
students make sense of the phenomenon as it applies to their lives.

Generate new questions for the DQB. Give students time to generate new questions about related phenomena, write them on sticky notes,
and add them to the DQB.

12 · NAVIGATION
MATERIALS: None

Motivate comparing the one-way mirror to other materials from the Self-Documentation Collection. Say, we have a lot of related
phenomena and questions about different materials, like glass and regular mirrors. How are these materials similar to, and different from, the one-
way mirror? Reference the DQB for student questions about trying out different materials in the box model.

Introduce a thought experiment about different materials. Show slide W. Present this question as a thought experiment: “How would the
anchoring phenomenon change if the one-way mirror was a different material, such as glass or a regular mirror?” Have students do this
thought experiment with glass and regular mirrors. Use the prompts below to guide the discussion.

Suggested prompt Sample student response Follow-up question

If we swapped the one-way mirror with a
regular mirror, how would that change what
Mr. Bean and the men saw?

(Accept all responses. ) How do you think the regular mirror would
change the path of light?

Why might light be doing something different
with the one-way mirror compared to a
regular mirror?

If we swapped the one-way mirror with
regular glass, how would that change what
Mr. Bean and the men saw?

(Accept all responses.) How do you think the regular glass would
change the path of light?

Why might light be doing something different
with the one-way mirror compared to glass?

Generate ideas for investigating different materials. Present slide X. Have a few students share ideas for how to investigate and compare
these different materials.

Suggested prompt Sample student response

How can we investigate some of our ideas using our box model? We could put regular glass and a regular mirror in the box model and
see how it's different from the one-way mirror.

Navigate to the next lesson. Tell students that we’ll investigate regular glass and a regular mirror in the next session.

http://stemteachingtools.org/sp/self-doc


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

CCSS.ELA-Literacy.SL.6.1.a: Come to discussions prepared, having read or studied required material;
explicitly draw on that preparation by referring to evidence on the topic, text, or issue to probe and reflect on
ideas under discussion.

When the class is looking at each other’s models and engaging in the Building Understandings Discussion to
explain the different lighting scenarios, celebrate when students share evidence from the investigation or from
their model or another student’s model. This is a key way to emphasize the importance of referring to evidence
when discussing and reflecting on collective ideas.

If students are not referring to evidence, press them to back up their ideas with evidence. Encourage them to
probe each other’s thinking and reflect on each other’s ideas under discussion, listening to their peers and being
open to changing their mind.


