
LESSON 1: How can something be a mirror and a window at the same time?
PREVIOUS LESSON There is no previous lesson.

THIS LESSON

ANCHORING PHENOMENON

4 days

 

We watch a puzzling video of a dolphin who can see its reflection in what seems to be a mirror. The dolphin
doesn’t see the scientist on the other side of the mirror, but the scientist can see the dolphin. We wonder
how something can act like a mirror and a window at the same time. We investigate the scenario using a box
system that mimics the video. We brainstorm related phenomena that could help us understand how the
one-way mirror works. This leads us to a broader question about how light changes the way things look,
which helps us form our Driving Question Board. We brainstorm investigations and additional data we need
to answer our questions.

NEXT LESSON There is no next lesson.

BUILDING TOWARD NGSS

MS-PS4-2

WHAT STUDENTS WILL DO

Ask questions that arise from observations of a system in which light reflects and transmits through a surface in order to seek additional
information.

Develop a model to describe the parts of the system that contain objects that reflect and transmit light.

WHAT STUDENTS WILL FIGURE OUT

Some materials can be reflective and see-through at the same time.
Whether the material is reflective or see-through may be related to where there is a light.



Lesson 1 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 10 min INTRODUCE A PUZZLING PHENOMENON
Play an interesting video of a dolphin who can see only its reflection in a one-way mirror while people on the
other side study the dolphin. Have students record noticings and wonderings.

A chart paper, markers, computer and
projector, dolphin video clip

2 10 min SHARE NOTICINGS AND WONDERINGS FROM THE MIRROR/WINDOW VIDEO
Prompt students to share their noticings and wonderings from the mirror/window video clip with a partner and
then record on a class chart together during a whole-class discussion.

B-E chart paper, markers

3 20 min IDENTIFY THE MIRROR/WINDOW SYSTEM PARTS AND DEVELOP A DIAGRAM
Co-construct with students an understanding of how thinking about the phenomenon as a system can help them
explain the phenomenon.

D-G Initial diagram, chart paper, markers

4 5 min NAVIGATION
Elicit ideas from students for making a replica system to investigate the phenomenon in the classroom.

H

End of day 1

5 5 min NAVIGATION
Ask students to summarize what they did on the first day of the lesson.

I Initial diagram

6 10 min COMPARE STUDENTS’ SYSTEMS DIAGRAMS FOR THE MIRROR/WINDOW
Arrange students into small groups to share their system diagrams and to note similarities and differences in the
way they described and/or explained the phenomenon.

J Initial diagram

7 15 min PLAN AND CARRY OUT THE BOX SYSTEM INVESTIGATION
Introduce students to the box system scale model that replicates the video clip. Give students time to explore the
system to make observations and generate questions.

K Initial Box System Investigation

8 12 min MAKE SENSE OF THE BOX SYSTEM
Facilitate a whole-group discussion with students to connect what they noticed and wondered about in the box
system to what they saw in the video.

L-M chart paper, markers

9 3 min ASSIGN HOME LEARNING
Encourage students to think more about this phenomenon when they go home and seek out other similar
examples as a home learning opportunity.

N

End of day 2

10 5 min FORM THE FIRST SCIENTISTS CIRCLE
As students come into class, have them arrange the classroom into their first Scientists Circle.

11 15 min DEVELOP SHARED NORMS FOR THE CLASSROOM COMMUNITY
Before students develop their first classroom consensus model, it will be important to develop explicit, shared
norms for the learning community.

O Science Classroom Norms



Part Duration Summary Slide Materials

12 15 min DEVELOP AN INITIAL CONSENSUS MODEL FOR THE MIRROR/WINDOW PHENOMENON
Stay in a Scientists Circle while students practice norms as they compare their diagrams. Facilitate a Consensus
Discussion among students to develop the first classroom consensus model.

P-Q List of Important Parts chart

13 8 min SHARE RELATED PHENOMENA THAT COULD HELP US EXPLAIN
Record students’ ideas of related phenomena and experiences they have had where they could see through
something or have seen a reflection.

R Related Phenomena chart, markers

14 2 min NAVIGATION
Prompt students to revisit how they did on the norms in class today.

S

End of day 3

15 2 min NAVIGATION
Ask students to review the norms again and select a norm to focus on for class today.

T

16 8 min SHARE INITIAL QUESTIONS WITH A PARTNER
Students develop questions about the phenomenon individually and share them with a partner.

U-V note cards, markers

17 20 min DEVELOP A DRIVING QUESTION BOARD
Gather students in a Scientists Circle to construct a Driving Question Board about what is causing the phenomena
students have observed during the previous days.

W Driving Question Board chart

18 10 min DEVELOP IDEAS FOR FUTURE INVESTIGATION
Students use their questions to develop a list of ideas to investigate the window/mirror phenomenon.

X Ideas for Investigations chart

19 1 min CHECK IN ON THE NORMS
Students check in on how they did on the class norms, both individually and as a class.

Y

20 5 min DECIDE WHERE TO GO NEXT
Students discuss how they might manipulate the box system to understand the role of the light better.

Z

End of day 4



Lesson 1 • Materials List
per student per group per class

Initial Box System Investigation materials 2 boxes with lids
2 8”-×-10” picture frame mats
2 medium binder clips
4 toys
1 flashlight
removable mounting putty

box cutter
roll of duct tape
roll of one-way mirror film cut into 8”-×-10” pieces

Lesson materials science notebook
Initial diagram
Science Classroom Norms

chart paper
markers
computer and projector
dolphin video clip
List of Important Parts chart
Related Phenomena chart
note cards
Driving Question Board chart
Ideas for Investigations chart

Materials preparation (120 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 the video clip, https://www.youtube.com/watch?v=WgJl4bONOqc&t=30s, to ensure that it plays and can be viewed by the whole class. Skip the ads and make certain to play on
silent.

Build at least 6 box systems using the instructions below. If you have a larger class, you may want to build 7 box systems to ensure smaller group sizes. Each box system takes
approximately 15 minutes to assemble, though the first one you assemble may take a few minutes longer.

Adjust timing on day 1 if students need time to prepare their science notebooks.

Edit Science Classroom Norms and slide M as necessary for your classroom.

Determine where to set up the Driving Question Board so that students can gather around it. Collect notecards or sticky notes and markers.

Prepare chart paper with titles (i.e., List of Important Parts, Related Phenomena, Ideas for Investigations) ahead of time, if desired.

Day 2: Initial Box System Investigation
Group size: Use 6 box systems with groups of 4-6 students. If you have a larger class, you can use 7 box systems.
Setup: See Box System Assembly Instructions for complete setup instructions. Once the box systems are assembled, store in a place where students cannot see them until day 2.
When you are ready for students to work with the box systems, set up 6 or 7 stations around your classroom.
Notes for during the lab: The viewing holes may allow more light into the box and diminish the desired effect. Consider dimming your classroom lights or making viewing
holes smaller, if needed.
Storage: The box systems can be stored and reused each year if you have space available.

https://www.google.com/url?q=https://www.youtube.com/watch?v%3DWgJl4bONOqc%26t%3D30s&sa=D&ust=1565792887143000


Lesson 1 • Where We Are Going and NOT Going
Where We Are Going

This lesson elicits students’ initial ideas about reflection and transmission and the roles that light and the type of material play in the anchoring phenomenon. Many students will be
curious about the type of material that can act as both a mirror and a window at the same time. This will seed future investigations into different types of materials and how they
interact with light. Students may also notice there is a difference between the light and dark rooms in the phenomenon. This will seed another line of investigation about the location of
the light in relation to the phenomenon.

The word reflection will likely be used by students early in the discussions of the anchoring phenomenon. Students will use this word to describe what is seen in a mirror, but likely not to
describe how light interacts with the surface of an object. Over the course of Lesson 1, leverage what students already know about reflection even if some of their ideas are incomplete or
incorrect. Your students will continue to refine their understanding of reflection across the first few lessons of the unit.

Where We Are NOT Going

The phenomenon that anchors this unit of study can be sufficiently explained using a ray model of light (straight lines and arrows). Students will develop a robust understanding of
reflection, transmission, and absorption using this model over the course of studying light and matter, thermal energy and water cycling, weather, and climate. It is not until grade 8 that
they will transition to a wave model of light after having a better understanding of waves.

If students do not use the word transmission in this first lesson, do not introduce it. It will be explicitly introduced in later lessons. Also, students will likely use arrows in a variety of ways
to represent light or “seeing” in their initial models. Resist the urge to correct their use of arrows in this lesson. In Lesson 3, students will reach consensus about using arrows to show the
path of light from light sources to objects it interacts with. For this lesson, it is not important for students to label and use words and symbols correctly as students will have the
opportunity to revise these ideas in future lessons.

The dolphin tank is filled with water and students may wonder if water plays a role in explaining the phenomenon. The unit primarily focuses on reflection and transmission. Ideas
about refraction are not addressed in this current version of the unit.



10 min

LEARNING PLAN for LESSON 1
1 · INTRODUCE A PUZZLING PHENOMENON
MATERIALS: science notebook, chart paper, markers, computer and projector, dolphin video clip

Introduce the phenomenon. Present slide A. Frame the introduction to the phenomenon by saying something like, I came across an
interesting phenomenon in a video that I think is a real thing, but it led me to wonder what is happening and how it works. Can we watch this video clip
together to figure out what’s going on? ✱

Watch the mirror/window video the first time. Play the video the first time and have students make mental notes about what they
notice without writing anything in their notebooks. The purpose of showing the video the first time is to let students laugh and enjoy
the silliness before watching a second time in a more focused way. Play the video clip, https://www.youtube.com/watch?
v=WgJl4bONOqc&t=30s. Play the video on silent as the video dialogue can be distracting. Ask students to share what they noticed in a
brief, whole-class discussion.

Prepare science notebooks to record their noticings and wonderings. Have students title a new page in their notebooks “Dolphin Video”.
Then have students make a T-chart below the title to record their noticings and wonderings from the video.

SCIENCE
NOTEBOOK

If this is the first unit of your 6th grade course and students have not yet set up and organized their science
notebooks, you need to include additional time to do so now. Have students organize their notebooks
using a format that will be easy for them and you to maintain across the year. Here are some helpful tips
for keeping the notebooks organized:

Number pages so students can easily refer to their work (models, data sets, and so forth) during
collaborative discussions.
Maintain and update a table of contents throughout the unit. Reserve at least 4 pages (2 pages
front and back) for the table of contents for a single unit. The table of contents can be at the front
of the notebook for all units within or at the beginning of each new unit within the notebook.
Give each page a recognizable title that can be added to the table of contents.
After the table of contents, reserve the next 10 pages (5 pages front and back) for their Progress
Tracker for the unit. This is the place where students will individually reflect on their progress and
also add key consensus modeling work completed by the class.

For more information on science notebook management, refer to this section of the OpenSciEd Teacher
Handbook.

Watch the mirror/window video a second time. Before playing the video a second time, prompt students with, As you watch the video this
time, observe it carefully and record things you notice and wonder about that could help explain how this phenomenon works. Really focus on what is
happening on the two sides of the mirror. Watch the video again and pause the video as necessary to allow students to write in their
notebooks. When the video concludes, give students a few additional minutes to add to their Notice and Wonder charts.

ADDITIONAL
GUIDANCE

If this is the students’ first Notice and Wonder chart, you may want to model for students a “notice” or
observation and a “wonder” or question before playing the clip again. Modeling an example will help
students focus their noticings and wonderings on the phenomenon and not on distracting details. One way
to do this is to use the time between playing the clips to share initial noticings and wonderings from when
they watched the clip the first time. Ask two or three students to share one thing they noticed and/or
wondered about and write that on the board as an example of a noticing or wondering. Ask students if they
understand what to record in each side of the chart. When they feel clear about the difference between the
two, play the clip again.

https://www.google.com/url?q=https://www.youtube.com/watch?v%3DWgJl4bONOqc%26t%3D30s&sa=D&ust=1565792887164000


10 min

20 min

2 · SHARE NOTICINGS AND WONDERINGS FROM THE MIRROR/WINDOW VIDEO
MATERIALS: science notebook, chart paper, markers

Ask students to share their noticings and wonderings with a partner. Display slide B.
Ask students to take turns sharing their Notice and Wonder chart with a partner.
Prompt students to find similar observations and questions they had but also
different observations and questions. Give students two minutes to share charts,
then transition back to a whole-class discussion.✱

Share “What we notice” and “What we wonder” in whole-group discussion. Prompt
each set of partners to share with the whole class one noticing from the clip. As
students share, probe a bit deeper into a few of these observations to build a sense
of mystery or to help clarify their observation (e.g., OK, so you noticed that one side was
dark. Tell me where you saw the dark. Were both sides dark? Was the other side lighter).
Record these observations on the “What we notice” side of a class chart.

Then repeat this process for the “What we wonder” side of the chart. If you need
more space, you may find it useful to use two pieces of chart paper to construct the
class Notice and Wonder chart.

Briefly discuss related phenomena. Display slide C. Say, It’s really strange that this thing
in the video can be a mirror on one side and a window on the other side. Where else have you
seen this material used? Ask students to share related examples where something
looked like a mirror on one side but a window on the other. The purpose of
discussing related phenomena now is to help students realize that this phenomenon
doesn’t require water and is not special to the tank. You will revisit related
phenomena again in greater depth later in the lesson.

Suggested prompt Sample student response

Can you think of another example where something was a mirror on
one side and a window on the other side?

Sunglasses
Doctors office or dental office
Observation rooms
Interrogation room
Mirrors on windows

Display slide D with several examples of the material from both sides. Pose the lesson question to students: It’s really strange that this
thing in the video can be a mirror on one side and a window on the other side. How is that possible? How can something be a mirror and a window at
the same time? We need to figure this out.

✱ ATTENDING TO EQUITY

It is important to organize activities in ways
that create opportunities for students to
engage in meaningful, accountable talk by
emphasizing socially safe activity structures
(e.g., small-group or partner work before a
whole-class discussion). This is especially
beneficial to multilingual students. For this
reason, partner talk or small-group talk
should precede whole-group discussion
whenever possible to give students an
opportunity to share their ideas with one
or two peers before going public with the
whole class.

3 · IDENTIFY THE MIRROR/WINDOW SYSTEM PARTS AND DEVELOP A DIAGRAM
MATERIALS: Initial diagram, science notebook, chart paper, markers

Ask students to think about what causes the mirror/window phenomenon. Display slide E. Using a Turn and Talk, ask students to discuss
the following prompts:

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS



Why can the dolphin see itself but not see the scientist on the other side of the mirror?
Why can the scientist on the other side see the dolphin?

If students are not familiar with the Turn and Talk activity structure, take time now to introduce it and to explain what is expected of
students when they engage in partner talk (e.g., taking turns to listen carefully to each other, not talking over each other, not getting off
topic).

Pause for a moment to emphasize the role that asking questions plays in science. Emphasize to students that science often begins with
wondering about something that is puzzling to us. Curiosity plays an important role in science, and it is through questioning and trying
to figure things out that our scientific understanding of the world grows.✱ Emphasize to students that, as a learning community, they
are asking questions of why certain things are happening in the video clip, and by seeking answers to their questions they will be able to
figure it out. But, early in the question-asking stage, students may not know much about the phenomenon and that is OK. Tell students
that it is through a series of investigations that they will learn more as a class.✱

Identify important parts of the system. Display slide E. Introduce students to the idea of systems thinking as a way of making sense of a
phenomenon. Students should have some understanding of the idea of a system from earlier grades. This activity is intended to help
students understand how scientists use systems as a way of explaining a phenomenon.✱

Motivate the need to use diagrams and words to explain what is going on by saying, If we want to explain what’s happening in the clip, what
are the important things we would need to include? To help the students evaluate whether a part is worth including, ask the following
question of each part they propose to include:

If the part was changed, would it change the phenomenon?
If so, it’s important to include.
If not, it’s not important to include.

Toggle back to slide D if necessary, depicting three examples of where this material is used.

Important Part Not Sure Not an important part

Two sides
One side is light
One side is dark
mirror/window material between the
two sides

Light on the dolphin side of the tank
is the same as light in buildings

Light source in each example.

The water in the dolphin example.

Whether it’s an animal or person on
either side.

As students share a part of the system they want included in the diagram, ask all students if they agree it is important. Look at the
examples in slide D to see if it was important in each of the three examples. Set up a three-column chart to record what the class agrees
is important or not important or if the class is uncertain about whether it is important.

ADDITIONAL
GUIDANCE

If students think that water is an important part of the system to include, press them by asking: Is water
present in any of the other related phenomena? Push students toward the conclusion that we’re not sure if
water is an important part of the system or not or students may decide its not important. If students are
uncertain of the light versus dark side comparison, have them compare each of the three examples on slide
D to determine a pattern in what the material looks like from the “lighter” side compared to what it looks
light from the “darker” side.

Once the class has recommended all parts to include in the diagram say, This is a good start to helping us figure out the important parts of the
system. We can add more parts later if we think we missed something important. Let’s try to use our list to make a diagram that helps us explain
what we think is happening.

AND DEFINING PROBLEMS

Initial questions about a phenomenon are
intended to clarify what information is
known and not known, and, as is often the
case, there are more questions than
answers when scientists begin their
investigations. Develop a safe and
supportive space for students’ uncertainty,
and focus on the need to ask and answer
questions in order to address the
uncertainty that may require the entire unit
to resolve.

✱ ATTENDING TO EQUITY

Community building is emphasized
throughout this unit. In this lesson, it will
be important to encourage students to
draw from their own ideas and not to
worry about whether their ideas or
questions are right or wrong. At this stage
in an investigation, there are no “correct”
ideas to think or questions to ask. All ideas
and questions are welcome.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SYSTEMS
AND SYSTEM MODELS

Over the course of the unit students will
transition from thinking about systems to
thinking about system models as a way of
helping them to make sense of complex
phenomena. It’s important to make
students aware of the crosscutting concepts
(CCCs) they learn about and to use CCCs in
the same manner and to the same degree
that they learn about and use disciplinary
core ideas and science and engineering
practices. In this instance, articulating the
important parts of the system and how the
parts interact is useful for students to help
them identify parts to test and manipulate.



Diagram the system to explain what is causing the mirror/window phenomenon. Make a choice
about whether you want students to use the handout, Initial diagram, or diagram directly in their
notebooks.

If the handout is selected, pass out one copy to each student. Modify slide G accordingly.
Ask students to check that the diagram on the handout includes all the things they think
are important in the system and add additional parts from the list if the diagram is
missing parts.
If students are to draw the diagram directly into their science notebook, display slide G (as
is) and ask students to write the prompts below their Notice and Wonder chart. Students
then draw the diagram, making certain to include all the parts the class agreed are
important to explaining the phenomenon.

Once students get all the important parts into the diagram, they should add pictures, symbols, and
words to try to answer the two prompts they have written above the diagram:

Why can the dolphin see itself but not see the scientist on the other side of the mirror?
Why can the scientist on the other side see the dolphin?

Give students up to 5 minutes to work individually to diagram what they think is happening
on Side A and Side B of the mirror to answer the two prompts. Use this diagram as a

formative assessment opportunity.

Make certain to reserve at least 5 minutes of class time for the navigation.



5 min

5 min

ASSESSMENT
OPPORTUNITY

Students are developing a model in this activity. Do not explicitly call it a model yet because you want to
give students an experience of modeling before we give it a name. As students develop their models, pay
attention to how they draw arrows in their diagrams. Look to see if students do the following:

draw arrows from dolphin’s/scientist’s eyes to mirror/window OR
draw arrows from the source of the light on the dolphin side of the tank (note the source can be
an overhead light or the sun since it’s unclear from the video).

This information will tell you how much background students have with ray models for light from earlier
grades. Drawing arrows from the light source indicates that students are using arrows to represent the path
of light. Drawing arrows from the eyes indicates students are using arrows to represent what is seen. If it is
unclear how a student is using arrows, probe their thinking. This information will help you problematize the
need for the class to agree on what the arrow represents (path of light) in models, which will be the focus
of Lesson 3. Until that moment it is OK that students use arrows in different ways.

4 · NAVIGATION
MATERIALS: None

Motivate what to include in scale models. Elicit ideas for how to replicate the system seen in the video as a physical system to study in
the classroom. Say to students, I can’t make our classroom into a full-size replica of the scene in the video, but I can make a scale model of the two
sides that we can study in our classroom. Display slide H.

Pose the question, If we want to study a scale model (small replica) of the phenomenon, what are the important parts of the system we need to
include?

Listen for students’ ideas of these parts:
two sides
one side that is lighter
one side that is darker
mirror/window material in between the two sides
people or animals on both sides (or a way to see both sides).

ADDITIONAL
GUIDANCE

If students want one side to be filled with water, remind them that we’re not sure if water actually is
important or not and that that is really difficult to recreate in the classroom. Display slide D again and
remind students we want a way to explain how this material works in all the different related phenomena,
which many do not include water.

Say, OK, let’s see if we can investigate this more in the next class using a scale model of the system.

End of day 1

5 · NAVIGATION
MATERIALS: science notebook, Initial diagram

Refocus students on the phenomenon. At the start of class, ask students to review their system diagrams from the previous class.
Display slide I. Ask two or three students to remind everyone of what they worked on in the last class. The purpose is to help students



refocus on what they are currently working on as a way to bridge to the next investigation.



10 min

15 min

6 · COMPARE STUDENTS’ SYSTEMS DIAGRAMS FOR THE MIRROR/WINDOW
MATERIALS: science notebook, Initial diagram

Prepare to compare mirror/window diagrams. Take a moment to have a short conversation about why we want to look at one another’s
diagrams. You will spend more time developing classroom community norms at the beginning of day 3, but a short conversation now
will make the comparison of diagrams productive. Ask students these questions:

What can we learn from looking at one another’s diagrams?
What if someone has different ideas than yours?

Reinforce students’ ideas by saying, We want to use our time to see what other people in the class are thinking and how they are representing
their thinking. We don’t need to have the same ideas because we all think differently. But we can learn from one another by closely looking at our
classmates’ work.✱ We are going to use this time to study their work closely and see if it helps our own thinking.

Compare mirror/window diagrams in small groups. Tell students that the purpose of the next activity is to compare diagrams to identify
similarities and differences in the way each person represented what is happening in the dolphin video. Display slide J to guide the
small-group work.

Students, in groups of 3, will take turns sharing their work. As the group notes similarities among the diagrams, they can make a small
check mark on their diagram noting that it is similar to that of one or both of the members in their group. If they have a different thing
or the group is confused about part of the system, they can mark those parts of the diagram with a question mark or write their question
in their notebook. The groups do not need to achieve consensus at this time.

On day 3 of the lesson, students will gather in a Scientists Circle to share their small-group discussions as the class builds toward an
initial class consensus model, so whole-group sharing is not necessary right now.

✱ ATTENDING TO EQUITY

This is an important opportunity to
emphasize that each individual has
contributions to make to their community
of learners. It is through differences in
thinking that the class will grow their
knowledge together. Throughout this unit,
students will be asked to be open to
sharing knowledge products that depict
their current thinking and to be open to
learning from classmates who share their
knowledge too.

7 · PLAN AND CARRY OUT THE BOX SYSTEM INVESTIGATION
MATERIALS: Initial Box System Investigation

Show students the box system. Using the students’ list of the key parts of the
system from day 1, have students identify where each part is replicated in the
box system. If there are any key parts identified by students that are not
represented in the box system, ask students how the system could be adjusted
to account for that key part. Make modifications to the existing box system
only if possible.

Display slide K and ask students to create another Notice and Wonder chart in
their science notebooks, ideally on the page just opposite of the Notice and
Wonder chart for the dolphin video.

Explore one half of the box system. Have all box systems placed around the
classroom for small-group exploration. Only Side B (dark side) should be set
up. The other half of the box will be added next.

Show students how you’ve made one side that’s dark, Side B, and one side
that’s light by using a flashlight, Side A, with the “mirror/glass” material in between the sides. Explain instructions for students to work in
groups and expectations for how to record noticings and wonderings in their notebook as they explore Side B. Arrange students in

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

Circulate among the groups to support
students as they notice and wonder about
the box system. Focus on the types of
questions (wonderings) students generate.
If the opportunity presents itself, model for
students how to turn a wondering question
from a closed question answered with a
“yes” or “no” to an open question that could
be investigated. For example, a closed
question might be: “Does the type of
material for the window/mirror matter for
reflections to happen?” This could be
answered with yes or no. The question
could be modified to: “Why do certain
materials cause reflections and others
don’t?” which is an open-ended question
requiring investigation to answer. The



12 min

groups of 4-6 depending on the number of box systems available and class size.

Have students look at their boxes so they can see themselves in the special mirror. Have them put a toy in front of the mirror also so
they can see the reflection of that toy. The purpose of this is for students to have the same experience the dolphin has when it looks in
the mirror. When we enclose Side A, students will have a different perspective of looking at the same thing, but through a viewing hole
instead.

Prompt students to record noticings and wonderings in their charts.

Then have students add Side A to the box setup. Have students use sticky tack to adhere the toy inside the Side A box. This toy
represents the dolphin. Then have students place the second box against the divider wall so that Side A now has a complete set of
walls. Have students turn on the flashlight on the top of Side A so that only Side A is lit. See steps 10-12 from Box System Assembly
Instructions for more information.

Observe the box system from viewing holes on both sides. Give students up to 10 minutes to work in groups to investigate the system
with the light shining on Side A only, looking through view holes for both Sides A and B. Students should try to look multiple times through
each view hole. They should record their noticings and wonderings onto the chart in their science notebook.✱

ADDITIONAL
GUIDANCE

If students want to manipulate the box system (e.g., move the light), tell them that they will get a chance to
manipulate the box system, so they should record in the “Wonder” column their questions related to what
they want to try (e.g., What happens if we move the light from Side A to Side B?).

q g g
theme of moving from closed questions to
open questions will continue throughout
the unit, and small-group time is an
opportunity to informally assess and
scaffold students with this practice.

8 · MAKE SENSE OF THE BOX SYSTEM
MATERIALS: chart paper, markers

Help students make sense of the box system. Bring students back to their seats and display slide L. Have students briefly share out as a
whole class (5 minutes) what they noticed as they used the view holes in the box system. Record student noticings and wonderings on
chart paper. Ask students to hold onto their questions for now as they will be used in class the next day.

Here are example “I notice” statements from a setup with a dinosaur toy on Side A (light side):
I notice that the dinosaur can see itself in the mirror/window on one side of the box. From Side B, we can also see him.
I notice that there are no windows in both rooms.
I can see the dinosaur in Side A with the flashlight on.
The light in Side A goes directly on the dinosaur.
I notice in Side A there is a reflection in the mirror/window, but in Side B it is see-through.
You can see through the mirror/window from Side B, but you can’t see through it from Side A.

✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS

Note that the term modeling will be
introduced to students in the following
class period, but continue to use diagram
for now. While students are making their
diagrams, walk around the room and
quietly ask probing questions of students
who have no written labels or descriptions



3 min

During the discussion make certain that students are starting to notice that one side of the system is dark and the other side of the
system is light, similar to the video. They may start connecting that the mirror reflects on the light side and is see-through on the dark
side of the system.

Diagram the mirror/window in the box system.✱ Similar to their diagrams for the video, give students time to draw another diagram of
the box system on the page opposite their dolphin video model. Ask them to write this question as the top of the page: Why does what
you see change when you look from different sides of the box? Students should then to use pictures, symbols, and words to account for the
key parts in the system and how they think those things might be related to one another. Show slide M with instructions for students.

Make certain to reserve a few minutes at the end of class to assign a home learning opportunity. If students do not complete
their diagrams of the box system, they can finish adding details as a home learning assignment. Otherwise, ask students to leave

their notebooks in the classroom so you can preview their diagrams for both the video and the box system to prepare for the
Consensus Discussion coming next.

on their diagrams to help those students
make their thinking more visible on their
diagrams. Here are some additional
prompts you can use to encourage students
to develop their diagrams:

Did the box system have all of
the same important parts as the
video and other examples of
where this material is used? Did
you include all the parts in your
diagram that you think are
important?
How do the parts, like the light on
one side, mirror/window, and
toys, work together so that there
is a reflection on only one side?
How do the parts, like the light on
one side, mirror/window, and
toys, work together so that it is
see-through on only one side?
What do your arrows mean? Can
you label that to help
communicate what you are
thinking?

At this point, students might have
conceptions about how the system works
that are not accurate. For example, students
will have arrows coming from eyes of
people/toys in their diagrams. Remember
not to correct students’ diagrams right now.
Instead, use this information to help you
plan how to address the inaccuracies over
the course of the unit.

9 · ASSIGN HOME LEARNING
MATERIALS: None

Assign home learning. Display slide N.✱ Send students home with the goal of looking for similar kinds of phenomena related to
reflective or transparent materials (e.g., glass window during the day, glass window at night with the light on inside, reflective
sunglasses, mirrors). The purpose is to have students think of similar phenomena they may not already be thinking about that they see
every day that might help them understand what could be happening in the video clip and the box system.

✱ ATTENDING TO EQUITY

This home learning is used to broaden
students’ thinking to related phenomena
and leverage these everyday science
experiences they have outside of school to
augment the learning that happens in the
classroom. Locating the anchoring and
related phenomena in the context of their
community helps the phenomena become
more personally meaningful to each
student and provides students an
opportunity to talk about the phenomena
with family members and other
community members.



5 min

15 min

End of day 2

10 · FORM THE FIRST SCIENTISTS CIRCLE
MATERIALS: science notebook

Form a Scientists Circle for the first time. Ask students to assemble their chairs in a circle and to bring their science notebooks and
something to write with. Students will remain in the circle for all of class, though they will move among partner, small-group, and
whole-class discussions. This will help minimize the movement of chairs throughout the class period. As students get more comfortable
with Scientists Circles, they can move between it and other activity structures more quickly. Ideally they will need to be able to see the
slides and have access to a whiteboard, but if that is not possible the whiteboard (or chart paper) will be more critical for the rest of the
class.

SCIENTISTS
CIRCLE

You will form a Scientists Circle in this lesson and in many future lessons as well. Setting up the norms and
logistics for forming, equitably participating in, and breaking down that space is important to do now if this
is your first time forming such a space. Having students sit in a circle so they can see and face one another
can help build a sense of shared mission and a community of learners working together. Returning to this
Scientists Circle throughout the course of the unit to take stock of what the class has figured out and where
they need to go next will be an important tool in helping the class take on greater agency in steering the
direction of their learning. This circle will also help build a sense of pride in their work. You may want to
inform students that professional scientists collaborate with one another to brainstorm, discuss, and review
their work also.

ADDITIONAL
GUIDANCE

If you have back-to-back science classes, ask students to leave the chairs in the circle for the next class
period so you can minimize the time needed to move the chairs and instead use the class time for other
activities in this lesson.

11 · DEVELOP SHARED NORMS FOR THE CLASSROOM COMMUNITY
MATERIALS: Science Classroom Norms, science notebook

Introduce the idea of coming to consensus as a class. Tell students, Next, we’ll try to come to agreement with all our diagrams. The purpose
of introducing the consensus task before talking about classroom norms is to get students thinking about how difficult it will be to get all
members of the learning community to agree and that we should think about how we want to make sure everyone is included and
everyone’s voice is heard.

Introduce science classroom norms.✱ Tell students, Before we move on with further investigations, it is time for us to set up some norms for how
we want to work together and learn together in science class. You may want to reiterate productive behaviors you witnessed in the first two
days of Lesson 1 as a way of communicating to students that they were already operating using some positive norms, but they had not
yet talked about them.

✱ ATTENDING TO EQUITY

It is important to use this norm building
time to begin to cultivate an equitable
learning community that promotes trusting
and caring relationships. The norms should
reinforce to students the value of (1) the
diversity of thought among all classroom
community members in pushing our
learning forward and (2) providing a safe
learning environment that ensures fair
participation. In addition, classroom norms
should interrupt cultural norms or
stereotypes that could make science
experiences feel uncomfortable for some
students (e.g., as being someone who is



ALTERNATE
ACTIVITY

When setting up community norms, students should understand how norms help everyone in the
community understand what is expected of them. Here are two approaches to setting up norms:

Give students a set of norms as a starting point (the default approach written in the learning plan below).
Share a set of community norms with students and provide space for students to edit or add to
the norms if they believe something is missing.
Co-construct norms with students (the alternate approach). Explain what norms are and why we need
them for productive science talk and classroom culture. Have students co-construct norms, first
sharing ideas in small groups and then sharing out with the whole class. Compile a list of agreed-
upon community norms. As the teacher, you can add norms that may be missing from the list.
Make sure to explain to students how you think the norm you added is helpful so that they are
clear about why you are adding it to the list.

Consider the following questions that can help you determine the best approach to select for your situation:
Do you want students to participate in co-constructing the norms?
Do you want the same set of norms for every section of science you teach?
Do you want to work with your team teachers to establish a shared set of norms for students
across all your and their classes?
What kinds of consequences will you enforce if students do not follow the norms?

MISSING IMAGE: alt.l1.ho2 Display slide O and pass out the Science Classroom Norms handout. Note: Edit the handout and
Powerpoint slide as desired for your classroom.

Many students may not know what a “norm” is, so tell them that norms are best practices that we all agree to try and work on so that we
have a productive and respectful learning environment. They are similar to rules but are focused on how we can communicate and work
together as a learning community in positive and productive ways.

On the slide is a set of norms as a starting point for the class. It is important to talk through each one with students and ask them to
provide an example or paraphrase the norm. The purpose of this is to develop a shared understanding of each norm and why it’s
important. Also, provide opportunities for students to clarify a norm, ask for a modification, or develop new norms. Have students write
on their handout if the class decides to change something. Norms are intended to be shared by the students and teacher, so even
though a set has been provided, it is just a starting point.

Choose norms to work on for the rest of class. Ask students to read through the norms one more time and nominate one norm that
may be particularly hard to follow and discuss a strategy that could help everyone adhere to it. Then, before the students end their
conversation, ask them to pick one norm from the sheet that they personally will work on for the rest of class. They should share the
norm with a partner and tell the partner why that norm is important for them that day.

ADDITIONAL
GUIDANCE

Before moving on to the next step, let students take a moment to cut and paste the handout into their
notebook (or you can wait until they break from the Scientists Circle and return to their desks). If there are
many edits, you may choose to modify the document and reprint it for students before they paste it into
their notebooks. It will be important for the norms to appear early in the notebook. Consider pasting it to
the inside cover of the notebook so that it is easily and often seen by students. Also be sure to have a public
place where the norms are posted on the wall for students to reference.

not intelligent enough to think like a
scientist, who cannot do the relevant math,
who cannot share their thinking).



15 min12 · DEVELOP AN INITIAL CONSENSUS MODEL FOR THE MIRROR/WINDOW PHENOMENON
MATERIALS: science notebook, List of Important Parts chart

Compare diagrams of the mirror/window systems. Post the agreed-upon list of important parts of the system and take a moment to
review them.✱ Give students time to check that both the video and the box system diagrams include those parts. Encourage students to
make a small check mark next to each part in their diagrams that is included on the list.

Once the class agrees on the list of important parts, create a diagram that represents both the video and the box system.

ADDITIONAL
GUIDANCE

In this unit you will need to coordinate the
development of the consensus model and the
Driving Question Board (DQB). On day 4, students
will generate questions for the DQB and layer the
questions on top of the consensus model where
the question is most relevant to the part of the
model. This is critical for helping students ask
questions about different parts, or variables, in the
system. If you are using a bulletin board for your
DQB you will want to diagram the consensus
model on the bulletin board paper. You can do
this now or you can copy over the consensus
model developed today to the backdrop of the
DQB for tomorrow. Whatever format for the DQB
is selected, make certain to have a way of using
the consensus model as the background. If you
have multiple science classrooms, you will want a
way to cover up the consensus model from earlier
class periods so that later class periods have an
opportunity to develop one of their own.

Set the purpose of the comparison task. Display slide P. Remind students that their diagrams are intended to answer two questions:
Why can the dolphin/toy on one side of the mirror/window see their reflection but not see through?
Why can the scientist/toys on the other side see through?

The class’s purpose is to develop a diagram together that can answer these two questions (as much as possible right now).

Share examples and nonexamples of productive comparisons (e.g., a nonproductive example would be focusing on the artistry of the
drawing or the color; a productive example would be noting how other students represented what is happening with the light in each
room).

Compare diagrams with a partner. Ask students to work with a partner to compare their models. They should spend two minutes noting
similarities and differences between their diagrams.

Transition back to a whole-group discussion. Display slide Q. Let students know that the class is going to have a Consensus
Discussion.✱ Tell students, The goal of this discussion is to find areas of agreement and disagreement in the diagrams. Knowing where we agree
and disagree will help us decide how we might want to proceed in figuring out what is happening in the video clip and box system. We also want to
use this time to practice our norms with one another.

✱ ATTENDING TO EQUITY

Students have likely been using everyday
language to describe the mirror/window in
their diagrams. To support participation
and learning for English language learners,
ask students to share the different words
they’ve been using and record these on
chart paper. If it hasn’t yet emerged from
students, introduce the specialized term
“one-way mirror” that the class can use to
talk about this material and add the term
to the List of Important Parts chart. Explain
that it is normal to switch from everyday
language to specialized language,
depending on what is most useful. The
instructional materials will use “one-way
mirror” for the rest of the unit. Emphasize
to students they can choose the language
that will help them most in their
sensemaking.

✱ STRATEGIES FOR THIS
CONSENSUS DISCUSSION

There are two goals of this discussion: (1) to
continue to help students build the habit of
sharing their ideas publicly and (2) to
generate a variety of initial ideas about
what is going on in the video clip and the
box system. It is again important to accept
all student responses and to encourage
students to share their ideas. As they share
their ideas, it will be important for students
to not only think about what ideas they
agree with but also to highlight areas of
disagreement and uncertainty. Help
students clearly articulate and justify their
thinking. Be careful not to favorably
respond to any one idea over others so as
not to “give away” what might be going on
in the video clip and the box system.

✱ ATTENDING TO EQUITY

Use color coding and/or letter or number
coding to foreground parts of the model.
Create a key to track what colors, symbols,
or letter or number codes represent



Tell students that as they listen to one another, they should evaluate their work in terms of where they have some promising ideas and
areas they are more certain about and where in their models they are confused or uncertain about what is happening.

Discuss why the dolphin/toy on one side of the mirror/window can see their reflection but not see through. Ask a student to volunteer
their diagram for the class to consider. When the student shares their model, they should describe what they included to explain why
the dolphin/toy can see a reflection in the mirror/window but not see through. After the presentation, ask students to look at their own
model and the one that was just presented to find similarities and differences between them. Ask a student with a new or different idea
to present their model. At least two or three students should share to get a representation of ideas. Record onto chart paper or a
whiteboard what is agreed upon by the class and what is not agreed upon to answer this question.✱

Discuss why the scientist/toys on the other side of the mirror/window see through. Repeat the same process to answer this question by
asking for one to three new volunteers to offer up the way they explained the dark side (Side B) of the model and why people/toys can
see through from this side.

KEY IDEAS Purpose of the discussion: We will see if we can agree upon the important parts of the system and some
mechanisms that we think could be causing the material to be reflective on one side and see-through on
the other side.

Listen for these ideas:
One side is dark and one side is light, and this is probably important.
The light side is the side where you see yourself but do not see through.
The dark side is the side where you can see through.
We think arrows show what you see or the light, but we didn’t agree about this.
The thing in the middle is like a weird mirror or weird glass or something different, but we aren’t
really sure.

Introduce students to modeling. Once the class has a consensus diagram, step back and introduce students to the idea that they just
developed a model, which includes our ideas for how and why something in the world happens. Connect this concept to the work students just
did: In trying to explain why the dolphin sees only itself, but the scientist sees the dolphin, they developed a model. Tell students that
this model includes their current thinking and their ideas may change over the course of the unit, so they’ll have opportunities to revise
this model. Explain to students that scientists use models to explain phenomena and represent their ideas in a variety of ways–in this
case, we used diagrams to represent our ideas.

Transition the class to think about other related phenomena by saying, Do you think we could use this model to explain some of the other
examples we brainstormed?✱

different parts of the system. While color
coding is a useful way to quickly reference
the parts of the model, letter or number
coding helps ensure accessibility for any
student who may be color blind.

✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS

Emphasize to students that they will use
models for a purpose. Models are dynamic
and can change as new information is
learned, and models need to be “applied”
to be useful. Models are not used to simply
describe something, but rather, students
should learn to use them to develop an
explanation. Avoid asking students to
simply repeat back parts of a model as
“facts”; push them to think about models
representations of ideas that can help
them explain a phenomenon.



8 min

2 min

13 · SHARE RELATED PHENOMENA THAT COULD HELP US EXPLAIN
MATERIALS: Related Phenomena chart, markers

Share related phenomena and experiences. Display slide R. Using students’ home learning from the
previous class along with other experiences they have had on day 1, the class will develop a Related
Phenomena chart to broaden this phenomenon beyond the video clip and box system. Start the
conversation with these questions:

What other experiences have you had that the video and the box system remind you of?
What are some other objects you have seen or experiences you have had where you could see yourself or
see through or both?

Have students turn and talk about their ideas before sharing out with the whole group. When students
share as a whole group, ask them to present an experience their partner shared. Accept all student
responses. Try to draw out a wide variety of related phenomena and record on chart paper using a table
like the one shown. When students use certain words, like reflection or transparent, probe what those
words mean to them but avoid defining them right now.✱

ADDITIONAL
GUIDANCE

Students will share vocabulary words that the class will continue to develop meaning for and use
throughout the unit. Avoid defining these words now, but probe students’ understanding of what the words
mean to them. Keep these words on your radar for further development in later lessons. A word wall will
become a useful space for recording a shared meaning of these words once students develop a deeper
meaning of them (Lessons 3 and 4).

Not every vocabulary word should be placed on the word wall. A helpful distinction for determining if a
word should be added to the word wall is to decide if it is a “word we earn” versus a “word we find out”. A
“word we earn” is one we work together to understand through investigation and collaborative
sensemaking, thus we should celebrate our growing understanding of the word by adding it to the word
wall. A “word we find out” may be encountered through text or media and is defined for us. These words
are less important to add to our word wall, though they may become “words we earn” if our understanding
of the word grows and changes. Words that students earn in the first four lessons of the unit include
reflection, system, and model. Have these words on your radar now and be attentive to how students’
understanding of them changes from Lesson 1 to Lesson 4.

An alternative to a word wall is to have students note these words in their science notebook through a
personal glossary in which they record the meaning of the word and a vocabulary doodle to represent it.

Link back to the classroom consensus model to ask students, Do you think our ideas so far in our class model apply to some of these related
phenomena too?

✱ ATTENDING TO EQUITY

When developing new vocabulary,
strategies that may benefit emergent
multilingual learners are to use student-
friendly definitions, make connections to
cognate words when possible, and include
a visual representation of the word. Use
these strategies throughout the unit for
both “words we earn” and “words we find
out.”

14 · NAVIGATION
MATERIALS: None

Debrief how we did with our focal norm. Display slide S. Have students turn and talk and share how they did with the norm they
selected. Ask students, How did the norms help us talk together and come up with some ideas of what we think is happening? Allow a few
students to share and tell students they will continue to work on the norms.



2 min

8 min

End of day 3

15 · NAVIGATION
MATERIALS: None

Choose a norm to work on today. Display slide T. As the class begins, direct students to look over the norms chart again and silently
choose a norm to practice in class today.

16 · SHARE INITIAL QUESTIONS WITH A PARTNER
MATERIALS: note cards, markers

Set the purpose for asking questions to build a Driving Question Board (DQB). Tell students that all of their observations and questions
so far are going to be captured for the class today. Say, The purpose of this work is to generate a set of questions that can guide how we
investigate this phenomenon and the related phenomena to be able to explain them. To do that, as a class, we need to get all of our questions shared
and represented for everyone to see.

Do a light pass at how to ask productive questions. Display slide U. Take a few minutes to discuss types of questions that could be
productive for the class to pursue and other questions that may not be productive. It’s important to not set too many parameters on
student questions right now as the focus of this unit will be helping students to ask more productive questions, which is a skill that takes
time to build.✱

Write questions individually. Display slide V. Pass out 1-2 index cards (or sticky notes) to each student and give students time to review
their Notice and Wonder charts, initial diagrams of the video clip and the box system, our initial model, and our list of related
phenomena. Use slide T to get students started in writing down their questions. Remind them that their questions can be related to
why the dolphin can see itself but the people in the other room see the dolphin too, the box system, or similar phenomena. Ask
students to use a marker to write one or two questions on the cards, one question per card. They should write their questions so they are
big and bold—we want to be able to see the questions clearly. Remind students that it is part of our mission to try to answer these
questions.✱

Share questions with a partner. Ask students to share their questions with a partner to ensure that the questions are clear and productive
for the phenomena. The partners should act as critical peers and ask clarifying questions if they don’t understand a question. Each
student can edit their questions before sharing as a whole class.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

Over the course of this unit, students will
learn more about asking productive,
testable questions. Productive questions
are those that can help us deepen our
understanding of how or why a
phenomenon occurs. Be mindful of the
kinds of questions students ask in this
initial lesson, for example, pay attention to
how many open (i.e., not a yes/no answer)
versus closed (i.e., yes/no answer)
questions get posed. As this unit unfolds,
students will return to the DQB and be
cued to think about their questions and
which questions led to productive answers.
Later in the unit, students will practice
rewriting some of their closed questions
into open questions, particularly focusing
on using “how” and “why” question
prompts.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

Enable students to first develop their own
individual questions prior to group
discussions. Provide students with
individual think time to identify the
questions important to them. Encouraging
students to share their questions with a
partner and revise the questions for clarity



20 min

is also important for building confidence
among students as they share them in the
whole-group setting.

17 · DEVELOP A DRIVING QUESTION BOARD
MATERIALS: Driving Question Board chart

Gather in a Scientists Circle around the DQB. Instruct students that when they have their questions ready, they need to bring them
along with chairs to meet in a Scientists Circle around the DQB. Remember that the backdrop of the DQB is the class consensus model
developed on day 3 of this lesson.✱

Explain to students how you will create the DQB (use slide W if needed):
The first student reads his or her question aloud to the class, then posts it on the DQB, near the part of the model the question
most relates to.
Students who are listening should raise their hand if one of their questions relates to the question that was just read aloud.
The first student selects the next student whose hand is raised.
The second student reads his or her question, says why or how it relates, and posts it near the question it most relates to on
the DQB.
The student selects the next student.
We will continue until everyone has at least one question on the DQB.

ASSESSMENT
OPPORTUNITY

All questions should be accepted at this time, but pay close attention to the types of questions your
students ask.

Open-ended questions are ones that cannot be answered with a yes or no. They require a full and
meaningful answer and are productive questions to prompt investigation and conversation. How and why
questions are examples of this type of question. Students may also ask open-ended questions that are
more similar to ideas for investigations (“What would happen if … ?). When we pursue these investigations
later in the unit, students will discover new aspects of the phenomenon to be explained, motivating a need
to pose new explanatory questions (how or why) about the phenomenon.

Close-ended questions require a yes or no response or a simple, one-word answer. Sometimes close-
ended questions are productive for prompting us to do an investigation (e.g., If you turned the lights off in
both rooms, will both sides be able to see through?), but they do not lead to fruitful conversation. After a
quick investigation confirms the answer to a close-ended question, take a moment to have students revise
the question to a how or why question, which will lead them to further investigation and conversation.

Don’t have students revise questions on the DQB at this time. Your students will work on developing open-
ended, testable questions throughout this unit, so the questions students ask right now will represent their
starting point towards this work. Pay attention throughout the unit for opportunities to revise groups of
questions on the DQB. Examples of revised questions are shown below.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

Using the consensus model as the
backdrop of the DQB does two important
things: (1) It provides a scaffold to help
students make connections among their
models, the phenomena, and the
questions they ask and (2) it allows
students to leverage the crosscutting
concept of Systems and System Models as
a tool for identifying the parts of the
system where a lot of question generation
happened compared to parts of the system
where there may be fewer questions.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SYSTEMS
AND SYSTEM MODELS

If students get stuck in their generation of
questions, use the consensus model to
focus students on places in the system
where few questions have been asked. Ask
students to think about parts of the system
that seem important but are hard to
explain. Ask students to think about things
they want to test about the system to see if
it changes the phenomenon. These two
kinds of prompts may get students thinking
about additional questions they have about
the system and how it works.



10 min

ASSESSMENT
OPPORTUNITY

Continued from previous page...

Close-ended question Possible revision to make in a later lesson

Is there any other way to make this mirror? How is this mirror made?

Do you need to use a specific mirror to make
this work?

Why does this specific mirror work this way
and other mirrors don’t work the same way?

Does the lighting affect the results? Why does the lighting affect the results?

Does it only work if one side is dark and the
other is bright?

Why does it only work when one side is dark
and the other side is bright?

If you turned the lights off on both sides, will
both sides be able to see through?

Why would making both sides dark affect the
results?

Organize questions into categories. As students share, questions will naturally start clustering into similar parts of the model or similar-
type questions. Once students have finished their sharing, ask them to look at the system model that is the backdrop of their DQB and
to consider the following questions✱:

What parts of the model do we have a lot of questions about?
Are there any parts of the model that we need to ask more questions about?

Connect the DQB to the unit question. The question for this unit is Why do we sometimes see different things when looking at the same
object? Ask students if that question could work as the main DQB question or whether they want to modify the unit question to capture
all the other questions they have posted. Write the unit question, with any student modifications, at the top of the DQB.

18 · DEVELOP IDEAS FOR FUTURE INVESTIGATION
MATERIALS: Ideas for Investigations chart

Stay in a Scientists Circle to brainstorm investigations. Display slide X. Have students turn and talk with a
partner about ideas for future investigations. If necessary, they could write these ideas in their notebook.
Then ask students to share their ideas with the whole group while you record a list of ideas for
investigations that will remain public throughout the unit.✱

To ensure all students share ideas, say, To make sure we have everyone’s ideas up here, I will pass this marker to
a person in the circle. The student with the marker should share one idea he or she has. I will write it up here and
number it. That student should pass the marker to a neighbor. The second student then shares an idea. If the idea is
on the chart already, the student should say which idea is similar and how it is similar. I will then put another tally
mark next to that idea.

In this way, the marker is passed all around the circle and all students have a chance to have their thinking
represented on this list. Offer to students that if they have additional ideas that don’t end up on the list,
they can raise their hand after we have heard once from everyone in the class (after the marker makes it

✱ ATTENDING TO EQUITY

Using the marker (or other object) strategy
allows for equitable sharing across all
students and gives them an opportunity to
piggyback on another student’s idea. Try to
provide time for a second pass through the
class because often students will have
additional ideas come up as they are
listening to other students.



1 min

5 min

all the way around the circle). Emphasize to students that the Ideas for Investigation chart can change throughout the unit as they learn
more. If students think of new ideas along the way, they can jot them down in their notebook to add to the list.

ADDITIONAL
GUIDANCE

Help to elicit student ideas for investigations by doing the following:
Put up the Ideas for Investigation chart next to the DQB to jot down these new ideas. As students
are sharing their ideas, underline repeated statements to keep track of common ideas among
students.
Encourage students to think about their questions and see if they have an idea to investigate a
specific question or group of questions.
Emphasize that the list is what we want to do that we think might help us answer our questions
and that we may not do all these things, but we will do similar-type investigations. We can add to
this list and our DQB as we go through the unit.

19 · CHECK IN ON THE NORMS
MATERIALS: None

Reflect on the classroom norms. Show slide Y. Once the Ideas for Investigations chart is complete, take a moment to ask students to
check in with how they did individually on the norms and how the class did as a learning community. Students can turn to a partner
and briefly share their norm and how they did, and if time allows, a few students could share both what the class did well and what the
class could improve.

SCIENCE
NOTEBOOK

At some point toward the end of Lesson 1 remind students to update their notebook when they have some
extra time available, which is usually at the start or end of a class period. This can happen at any moment
on day 4 of Lesson 1 or at the start of Lesson 2. Going forward, it is recommended that you make time to
have students update the table of contents whenever they are adding to their Progress Tracker for the unit.
This will happen individually at the end of most lessons and collectively at other key points in the unit. This
periodic time for organization helps students look back on the trajectory of their learning journey. For many
students, this is a helpful way to support coherence.

20 · DECIDE WHERE TO GO NEXT
MATERIALS: None

Decide where to go next. In this last activity in Lesson 1, it is important to remind students of the mission of the class and to motivate a
series of investigations. Use slide Z to remind students of the mission of the class--to figure out what is causing the dolphin to see its
reflection but not the people in the other room who can see the dolphin and also to explain many of our related phenomena.

Most likely, students will already be curious if moving the light around in the box would change anything. This is where Lesson 2 will pick
up. If not, motivate this curiosity by saying, I wonder if we changed something in the system, like the light, if that would change what happens?
Does anyone else wonder that too?

Write this question on the board: What happens if we switch the light from Side A to Side B?

Discuss how to investigate this question. Have students discuss in pairs how to investigate this question and then share their ideas from
their Turn and Talk discussions. Guide students to the idea that we should put the light in the same place on Side B as we saw in Side A
and we should cover the hole on Side A to make it dark.



ADDITIONAL
GUIDANCE

It is important to have the light coming from the top of the box on Side B. Later in the unit, students will
try having light come from the side of the box. If students need guidance, ask, Where should we put the light
on Side B? And then help them connect to the real-world context: Where would a light come from in the real-
world?

Additional Lesson 1 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-Literacy.SL.6.1.c: Pose and respond to specific questions with elaboration and detail by making
comments that contribute to the topic, text, or issue under discussion.

When the class is building the DQB, if a student forgets to explain why or how his or her question is linked
to someone else’s question, press that student to try to talk through his or her own thinking. This is a key
way to emphasize the importance of listening to and building off each other’s ideas and to help scaffold
student thinking.

Don’t worry if some questions are raised that are not part of topics in this unit. Over time students will get
better and better at forming testable questions in the scope of the driving question. This type of activity
gives them practice at doing that.

If students can’t figure out which question to connect theirs to, encourage them to ask the class for help.
After an idea is shared, ask the original presenter if there is agreement and why, and then post the question.

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

OpenSciEd Science Classroom Norms are intended to support constructive collaboration and
communication during partner, small group, and whole class discussion. These Norms support similar goals
in the Common Core State Standards for ELA for Speaking and Listening:

CCSS.ELA-LITERACY.SL.6.1: Engage effectively in a range of collaborative discussions (one-on-one, in
groups, and teacher-led) with diverse partners on grade 6 topics, texts, and issues, building on others' ideas
and expressing their own clearly.
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.
CCSS.ELA-LITERACY.SL.6.1.B: Follow rules for collegial discussions, set specific goals and deadlines, and
define individual roles as needed.
CCSS.ELA-LITERACY.SL.6.1.C: Pose and respond to specific questions with elaboration and detail by making
comments that contribute to the topic, text, or issue under discussion.
CCSS.ELA-LITERACY.SL.6.1.D: Review the key ideas expressed and demonstrate understanding of multiple
perspectives through reflection and paraphrasing.


