
LESSON 1: What happens when two things hit each other?

PREVIOUS LESSON There is no previous lesson.

THIS LESSON 
 

ANCHORING PHENOMENON 
 

4 days 
 

In this lesson, we talk about our experiences seeing things break and watch a video of a cell phone being
hit. We brainstorm related phenomena, which makes us wonder why sometimes a fragile thing breaks
when it collides with something. We model what we think happens before and after a collision where
something breaks and a collision where something doesn’t break. Then we brainstorm factors that could
have made a difference in the outcomes of these collisions. This leads us to a broader set of questions
about collisions, which helps us form our Driving Question Board (DQB). We brainstorm possible
investigations we could do in order to answer our questions.

NEXT LESSON We will consider what happens to the motion and shape of objects when they collide. We will investigate what happens by observing objects before and after
collisions, watching collisions using slow-motion video, and noticing patterns in our data.

BUILDING TOWARD NGSS 
 

MS-PS2-1, MS-PS2-2 
 

WHAT STUDENTS WILL DO 
 
Ask questions that arise from observations of collisions between two objects in order to seek additional information about factors (cause) that
might affect the outcome (effect) of such collisions.

Develop a model to describe the changes (in structure) that occur to objects in the system and the interactions (cause) between them when
those two objects collide for a case when one object is damaged as a result (effect) and for another case when neither object is damaged as a
result (effect).
 
WHAT STUDENTS WILL FIGURE OUT 
 

In a collision between two objects, the objects are in contact.
Sometimes something is damaged (either by breaking or denting), but not always.
The motion of one or both of the objects changes after the collision.



Lesson 1 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 15 min SETTING THE STAGE FOR A NEW PHENOMENON
Share an anecdote about a shattered cell phone screen in order to elicit student experiences. Explore the conditions
under which a phone can be damaged.

A-C chart paper, markers, computer,
projector, Breaking Phones video,

2 10 min BRAINSTORMING RELATED PHENOMENA
Record two lists of other collisions that students have experienced in an individual Stop and Jot. One list will be of
collisions where there was damage done to an object, and one will be collisions where there was no noticeable
damage.

D-E computer, projector,

3 15 min CREATE A RELATED PHENOMENON POSTER
Create a class poster of “collisions between objects,” including ideas from both of the lists that students generated
individually.

F computer, projector, chart paper,
markers, sticky notes (optional),

4 5 min NAVIGATION
Lead a conversation to consider briefly what all these collisions have in common--that two objects come into
contact.

F computer, projector, chart paper,
markers,

End of day 1

5 5 min NAVIGATION G-H computer, projector,

6 20 min MAKE INITIAL MODELS I-K Initial Model: A Collision with
Damage, computer, projector,
chart paper, markers,

7 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.

L Science Classroom Norms,

8 5 min STOP AND JOT
Record our initial ideas about what will determine whether a collision between two objects causes damage in an
individual Stop and Jot.

M

End of day 2

9 3 min NAVIGATION
Ask students to review the norms again.

N

10 25 min INITIAL CONSENSUS MODEL DISCUSSION
Develop a whole-group record of what we agree on and where we have competing ideas across the initial models.

O-P

11 15 min MAKING A PUBLIC RECORD OF FACTORS THAT DETERMINE DAMAGE
Add to our initial ideas about what will determine whether a collision between two objects causes damage, and then
make a public record of our ideas.

Q



Part Duration Summary Slide Materials

12 2 min NAVIGATION
Prompt students to revisit how they did on the norms in class today.

R

End of day 3

13 4 min NAVIGATION
Ask students to review the norms again and select a norm to focus on for class today.

R

14 35 min DRIVING QUESTION BOARD AND IDEAS FOR INVESTIGATIONS
Gather in a circle to construct a Driving Question Board and develop ideas for potential investigations.

S-U Driving Question Board, index
cards, tape, chart paper, markers,

15 2 min NAVIGATE
We end the anchor anticipating where we are headed next to investigate this phenomenon.

V

16 4 min ADD TO THE TABLE OF CONTENTS
Provide an example of how to fill out the table of contents in their notebooks to reference each piece of work they
developed so far.

End of day 4



Lesson 1 • Materials List
per student per group per class

Lesson materials science notebook
Initial Model: A Collision with Damage
Science Classroom Norms

chart paper
markers
computer
projector
Breaking Phones video
sticky notes (optional)
Driving Question Board
index cards
tape

Materials preparation (10 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 Breaking Phones video, https://www.teachersopensciedfieldtest.org/contact-forces , to ensure that it plays and can be viewed by the whole class.

Download the Communicating in Scientific Ways file from the website and post it in your classroom or add it to students’ notebooks. The file can be used as a poster or as a handout.

Determine where to set up the Driving Question Board so that students can gather around it.

https://www.teachersopensciedfieldtest.org/contact-forces


Lesson 1 • Where We Are Going and NOT Going

Where We Are Going

This lesson is meant to draw out students’ prior experiences with collisions and to help them consider what might determine whether or not something breaks in a collision. Students
may be curious about which materials are fragile or how to protect things that break easily. Students may also be curious about how the motion of the objects before the collision affects
the outcome. This curiosity will seed future investigations.

Where We Are NOT Going

If students do not talk about physics concepts like force, energy, or motion in this first lesson, do not introduce them yet. These words will be explicitly introduced in later lessons.



15 min

LEARNING PLAN for LESSON 1
1 · SETTING THE STAGE FOR A NEW PHENOMENON
MATERIALS: science notebook, chart paper, markers, computer, projector, Breaking Phones video

Share an anecdote about a shattered cell phone screen. Display slide A.

ADDITIONAL
GUIDANCE

If you have a short anecdote about a personal experience, share it here. For example, you can say, A
colleague of mine recently dropped her cell phone off the top of the stairs, and it totally shattered. Has this ever
happened to any of you? If you can actually bring in a broken or shattered cell phone to pass around safely,
this is also a nice way to elicit student experiences.

Say, How many of you have ever shattered a cell phone, or seen a cell phone shatter?

Elicit student experiences. Take a show of hands for the question and record a tally of how many people in the class have had a similar
experience. Compare this tally with the total number of people in the class to illustrate how common this experience is. Then have
students turn and talk to share their experiences with an elbow partner for 3 minutes.

ADDITIONAL
GUIDANCE

The purpose of the turn and talk is to elicit student experiences in order to engage students with the
phenomenon of collisions and damage. Encourage students to share their experiences with cell phones, but
do not spend more than a couple of minutes talking about it. Although we begin by talking about cell
phones, we will quickly broaden our scope to talk about collisions more generally. As students share their
experiences throughout Lesson 1, highlight more general ideas from their examples about collisions, forces,
energy, bending, and breaking.

Say, The glass screen of a phone is a pretty fragile screen. I heard you all talking about a variety of different ways that the screen can get damaged.
Some of the examples I heard included dropping the phone and the phone hitting the floor, but I also heard other examples. Let’s take a quick survey
of what happened that resulted in this sort of damage.

Poll students about how cell phones can be damaged. Display slide B.

Read each question aloud. For each question, record a tally of how many people in
the class raised their hands and compare this tally to the total number of people in
class.✱

1. How many of us have seen a phone get damaged as a result of it being
dropped and the phone hit the floor or ground?

2. How many of us have seen a phone get damaged when it crashed into
something else besides the floor or ground?

3. How many of us have seen another object that was moving hit a phone and
damage it?

Make observations about a video of a phone breaking. Display slide C. Ask students
to copy a Notice and Wonder chart into their notebooks.

✱✱ ATTENDING TO EQUITY
 
For students who are learning English or
who need support following whole-group
discussion, it can be helpful to use gestures
in addition to talk. For example, as you
describe a phone hitting a wall,
demonstrate the collision by holding a
phone (or another object to represent a
phone) in your hand and move it slowly
toward the wall.



SCIENCE
NOTEBOOK
 

If this is the first unit of your 8th grade course and you 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 during 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, etc.) during
collaborative discussions.
Maintain a table of contents and update this table of contents throughout the unit. Plan to reserve
at least 2 pages (4 pages front-to-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.
Title each page with a recognizable title that can be added to the table of contents after those
artifacts are added to the notebook (students will do this at the end of this lesson).
After the table of contents, reserve the next 10 pages (20 pages front-to-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.

Play Video Clip 1: Video of Phones Breaking. Ask students to fill out the table in their notebooks as they watch the video at:
https://www.teachersopensciedfieldtest.org/contact-forces . Meanwhile, prepare a piece of chart paper to look like the table above. Elicit
3-4 student observations and questions and record them at the front of the classroom on the chart paper. Tell students that we will
come back to these questions later.

Introduce the word collision and record it.

Suggested prompt Sample student response

We’ve talked about our experiences and made some observations
about what happens when a phone hits something else. I’ve noticed
we’ve all been using different words to describe that moment when
the objects touch each other. Can someone share a word that they
have been using to describe this?

Smash
Hit
Bump
Crash

Say, When physicists describe one moving object hitting another object, they refer to it as a collision.

Write the word “collision” on a word wall and add a working definition next to it such as “collision: when one moving object hits another
object.” Ask students to label a page in their notebooks, “Working definition of collision” and record this definition beneath it. They
should leave the rest of the page blank so that they can return to revise this definition later.

https://www.teachersopensciedfieldtest.org/contact-forces


10 min

ADDITIONAL
GUIDANCE

A word wall will become a useful space for recording a shared meaning of new words as students develop a
deeper meaning for them.

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’s 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 sense-
making, 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.

Throughout this lesson, we will help students develop a deeper meaning for this word as we have students
classify different types of collisions they have observed and try to explain why different outcomes occur in
different collisions. By the end of the lesson, this will very much have become a “word we earned,” even
though its initial definition was presented by the teacher. For now, it is up on the word wall so that we can
reference it and refer to it as needed across this lesson.

Words that students earn in the first four lessons of the unit include collisions, contact force(s),
deformation, elastic, and elastic limit. 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 notebooks using a
personal glossary in which they record the meaning of the word and a vocabulary doodle to represent it.

When developing new vocabulary, some strategies that may benefit emergent language learners are to use
student-friendly definitions, make connections to cognate words when possible, and include a visual
representation of the word. You will develop a visual representation of the word “collision” over the course
of this lesson.

Say, Let’s start thinking of other times we’ve seen something else (other than a phone) get damaged as a result of any kind of collision.

2 · BRAINSTORMING RELATED PHENOMENA
MATERIALS: science notebook, computer, projector

Generate an individual list of collisions that resulted in damage. Display slide D. Read through the directions on the slide. Students
should add the title “Related Phenomena” across the top of two pages of their notebook and label the left-hand page “Other collisions
that damaged a fragile thing.” Then students should list other examples they have experienced where something fragile got damaged
when it collided with something else. Emphasize that damage to a fragile thing could include any part of it breaking (like the glass
screen on a phone) and/or permanently getting bent out of shape. For each thing listed, students should identify the objects that came
into contact with each other during the collision and underline the object or objects that were moving before the collision occurred.

Give students about 5 minutes to generate the list. With about a minute left, remind students to go back over their lists and make sure
that they have identified the objects that came into contact with each other during the collision and underlined which objects were
moving before the collision occurred.

Generate an individual list of collisions that did not appear to result in damage. Display slide E. Read through the directions on the
slide. Students should label the right-hand page “Collisions that I was surprised did not damage a fragile thing.” Then students should list
examples they have experienced where something fragile collided with something else and they were surprised that it did not get
damaged.



15 min

ADDITIONAL
GUIDANCE

If students are stuck here, ask them if they have ever dropped a phone and it did not break. Tell them you
heard about someone who dropped their phone out of an airplane--and it survived! If there is time, show
students this video of a phone being dropped out of an airplane unscathed:
https://www.youtube.com/watch?v=E2UQXzaVkkg . Use that example to help them broaden their ideas.
Have there been any other examples (like the phone) of times when something fragile could have been
broken, but it was not?

For each thing listed, students should identify the objects that came into contact with each other
during the collision and underline which object or objects were moving before the collision
occurred.

Give students about 4 minutes to generate the list. With about a minute left, remind students to go
back over their lists and make sure that they have identified the objects that came into contact with
each other during the collision and underlined which objects were moving before the collision
occurred.

3 · CREATE A RELATED PHENOMENON POSTER
MATERIALS: computer, projector, chart paper, markers, sticky notes (optional)

Prepare a sheet of chart paper. Display slide F. Label the top of the poster “Related Phenomena: Collisions between objects.” Below that,
draw a T-chart. Label the left side of the T-chart “That resulted in damage.” Label the right side of the T-chart “That resulted in no
damage.”

Share student examples with the class and make a public record of them. Ask students to get ready to share one example of two objects
that collided and to mention which objects were moving right before they collided. Use the graphic on the left side of the slide to
review the three possible types of collisions we generated as a class (A, B, and C).

✱✱ ATTENDING TO EQUITY
 
Students who are learning English benefit
from redundancy of content and
vocabulary. One way to give students the
opportunity to hear ideas again is to
revoice them. For example, after a student
explains why they chose collision A, revoice
the student’s idea by saying, Ok, so it’s an
example of A, where the phone was moving as
it fell and it hit the driveway and it damaged
the screen of the phone. For all science
students, but particularly those who are
learning English, the opportunity to hear
scientific language in varied contexts is
fundamental to the development of
disciplinary literacy.

https://www.youtube.com/watch?v=E2UQXzaVkkg


Suggested prompt Sample student response

Remember when I told you that my colleague dropped her phone?
Which type of collision is that an example of and why?

It is a collision type A because the phone fell down on the driveway
and broke when it collided with the driveway. The phone is the fragile
object, and it was moving. It collided with the other object that was
not moving, which was the driveway.✱



5 min

Record the collision offered by the student in the left column of the poster, for example the collision of
the phone with the driveway would be recorded as “A: driveway ← phone.”

Have student volunteers share additional examples and write them in the appropriate column. Record the
type of collision first then the two objects, using an arrow to indicate which object was moving (e.g. “B: a
ball →window,” “C: car ↔ car,” “A: the ground ← a plate,” “A: faucet ← a glass,” “B: wrecking ball →
building”).

HOME LEARNING
OPPORTUNITY
 

Ask students to go home and continue to brainstorm different objects that they have seen involved in
collisions. Have students record their ideas on sticky notes and add these notes to the poster the next time
they walk into the classroom. Encourage students to go beyond the categories of objects that we have been
considering in class and come up with something very different that is still a collision between two objects.
If there is time, ask students to gather at the beginning of class and read their classmates the new ideas they
brainstormed.

4 · NAVIGATION
MATERIALS: science notebook, computer, projector, chart paper, markers

Say, Today we talked about collisions. We categorized different kinds of collisions based on how the objects were moving before the collision and if
anything was damaged by the collision. We made a list of examples that fit into these categories.

Suggested prompts Sample student responses Follow-up questions

What do all the examples on this list have in
common?

They are all collisions. Good use of the word “collision.” Can you tell
me what that means in your own words?

What do you see happening in every one of
these examples?

Two objects hit each other. What does it mean to hit something?

When two objects collide, what do we know
has to be true about the two objects?

They have to touch each other. Does everyone agree? Do all the examples
on this list satisfy that condition?



5 min

Say, Another way to talk about two things that are touching is to say that the two things come into contact. Let’s come back to this idea about contact
next time. Maybe we can put together some diagrams of exactly what happens when two objects come into contact with one another in a collision
that might cause damage or not.

End of day 1

5 · NAVIGATION
MATERIALS: computer, projector

Review collision outcomes and conditions using a class diagram. Display slide G. Summarize the three types of collisions and how each
could lead to one of the two outcomes on the right.

Say:
We thought about how in some cases the fragile object is the thing that is moving and it hits another object that is not moving. That is
shown in A.
We thought about another case in which the fragile object is stationary, and something else that’s moving is what hits it. That is shown in B.
We thought about case C, where both objects might be moving and they still end up hitting each other. For each of these cases before the
collision, there are still two possible outcomes, shown on the right: either damage to an object involved in the collision or no damage to an
object involved in the collision.

Remind students that collisions happen when things come into contact. Display slide H. Say, In every case where a collision occurs, at least
two things are coming into contact with each other. After the collision, sometimes an object is damaged, and sometimes it’s not.



20 min

Ask students to demonstrate A, B, and C at their desks by using two manipulatives (e.g. erasers, markers) to show each type of
collision in slow motion. Ask students to pause when the collision is starting. In each case, the collision starts at the point in time

when the two objects first make contact. Use this formative assessment opportunity to look around the room and see if all students’
manipulatives are touching when they are paused. If not, probe student thinking by asking, I notice that some people have their objects
touching, and some don’t. Can somebody explain their choice? This will give students a chance to clarify their ideas, either by articulating their
choice or listening to another student articulate their choice.

6 · MAKE INITIAL MODELS
MATERIALS: science notebook, Initial Model: A Collision with Damage, computer, projector, chart paper, markers

Develop initial models of damage and no damage in a collision. Display slide I. ✱

Say, Let’s try to develop a model to explain what is happening when two things come into contact in a
collision and what happens when something is damaged. We will also develop a model to explain what
happens when something is not damaged. Let’s think about what the objects might do to each other that
could cause damage.

Pass out a copy of Initial Model: A Collision with Damage and Initial Model: A Collision without Damage.
Tell students that they should put their names on both handouts and add them to their notebooks.
Then ask students to look at the first handout “A Collision with Damage.” Have students flip back in
their science notebooks to where they listed examples of things that have been broken in collisions
and pick one of these examples.

Say, In the top left corner of the handout, write down one time that you remember where at least one object
was damaged in a collision between two objects. Also record which objects were moving when they collided.
You are going to start by modeling what happened during this collision.

Switch to slide J.

Say, In the space below, imagine you had a slow-motion video that allows you to freeze/stop the collision at
different points in time. What do you think would you see happening right at the moment the objects
touched? That’s this box on the left. How about a split second later? That’s the box on the right. Draw and
label or describe in words what you think you would see happening for both objects in each box. Below the
box, explain with words how the collision damaged one of the objects.

Switch to slide K. Have students do the same thing on the second handout to explain why a
different collision resulted in no damage to the objects involved in the collision.

✱✱ ATTENDING TO EQUITY
 
The word “model” means something
specific in this context that it might not
mean for students in other contexts. You
may want to remind students that in this
classroom, a model is a picture and/or
description that helps us explain
something that happens in the world. In
this case, we are asking students to make a
model to help explain why something
breaks when it is involved in a collision.
 
✱✱ ATTENDING TO EQUITY
 
Giving students time to think individually
and then share with one one person before
they are asked to bring their ideas to the
whole group gives students the opportunity
to gather and clarify their ideas before
moving to a whole-class setting.



15 min

ADDITIONAL
GUIDANCE

If students need more room for their diagrams, you can have them record their ideas in their notebooks
directly, instead of pasting in the handouts. They can take an entire notebook page turned sideways for
their before/after drawings, and the opposite page for their explanations. Note that this will take up four
notebook pages instead of two.

Give students about 10 minutes to complete these models. As students are working on their models, walk around the room to get
a sense of what kinds of models students are drawing. Ask individual students questions to clarify their ideas and challenge their

thinking, such as:

I see you drew an arrow here. What does that represent?
Which objects are moving? Are they moving the same in both frames? How did you choose to represent that?
Why did you choose to include __________?

Share initial models with a partner.✱ Ask students to keep track of similarities and differences between (1) what they think would
happen at each point in time for each model and (2) their explanations for how a collision caused damage in one case but not the
other. Give students about 5 minutes to share their models.

7 · DEVELOP SHARED NORMS FOR THE CLASSROOM COMMUNITY
MATERIALS: Science Classroom Norms, 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 between partner, small-group, and
whole-class discussion. 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 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
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 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 also collaborate with one another to brainstorm, discuss, and
review their work.

ADDITIONAL
GUIDANCE

If you have several 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 instructional time
for other activities in this lesson.

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 how we want to make sure everyone is included and all voices are heard.

✱✱ 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
remind students to value the diversity of
classroom community members and
equity in the sense-making work they will
do together this school year. It is critical
that the norms support safe and fair
participation and interrupt cultural norms
or stereotypes that could make science
experiences feel uncomfortable to students
(e.g., being someone who is not intelligent
enough to think like a scientist, who cannot
do the relevant math, who cannot share
their thinking, etc.).



Introduce science classroom norms. Tell students that before the class moves on with further investigations, it is time to set up some
norms for how the class wants to work and learn together. You may want to reiterate productive behaviors you witnessed in the first
day 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.

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 students 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 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.

In selecting which approach to use, consider the following questions, which can help you determine which
approach is best 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 classes?
What kinds of consequences will you enforce if students do not follow the norms?

Display slide L and pass out the handout Science Classroom Norms. Note: Edit the handout and slide deck as desired for your classroom.

Many students may not know what a “norm” is, so tell students that norms are something 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 intended to ensure that all students have a
positive learning experience in science class.

The norms on the handout and the slide are 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. Also,
provide opportunities for students to clarify a norm, ask for a modification, or develop a new norm. Allow students to write on their
handouts 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 for students.

Choose a norm to work on the next time the class meets. Ask students to read through the norms one more time, nominate one norm
that may be particularly hard to follow, and suggest a strategy that could help everyone adhere to it. Then, before the students end their
conversation, ask them to silently pick one norm from the sheet that they personally will work on the next time the class meets. Give
them at least 30 seconds of quiet individual think time to make this decision.

ADDITIONAL
GUIDANCE

Before moving on to the Stop and Jot, 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 their 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.



5 min

3 min

25 min

8 · STOP AND JOT
MATERIALS: None

Individual stop and jot. Display slide M. Say, Tomorrow, we will spend some time coming to consensus as a class about the models we put
together today. But now that we have at least had some time to talk to a partner, let’s record our ideas about what factors we think make the
difference in a collision where there is damage and a collision where there is no damage.

Read through the directions on the slide. Students should label the left page with “What factors will determine if a collision between
two objects causes damage?” Give students 5 minutes to start generating a list in the space under this label. Remind students to only
consider examples where one object is moving before the collision (types A or B) for now.

End of day 2

9 · NAVIGATION
MATERIALS: None

Choose a norm to work on today. Display slide N. As students begin class today, direct them to look over the norm chart once more. Ask
them to consider the norm they chose to practice in class today. They should share it with a partner and explain why that norm is
important for them that day.

10 · INITIAL CONSENSUS MODEL DISCUSSION
MATERIALS: None

Initial consensus model discussion. Display slide O. Tell students to bring their notebooks to the front of the room for a Scientists Circle.
Prepare two pieces of chart paper. On the first, draw a 2x2 table with the rows labeled “Damage” and “No Damage” and the columns
labeled “Before Collision” and “After Collision.” On the second, make T-chart labeled “Agreements” and “Disagreements.”

Before Collision After Collision Agreements Disagreements

Damage

No Damage

✱✱ ATTENDING TO EQUITY
 
This tracker serves as teacher guidance for
what students might say at various points
throughout the unit; however, some
students may say more and others may say
less. It is important that what the students
write in their two-column tracker reflects
their own thinking at that particular
moment in time.



Initial sharing of models. Say, Let’s start with your model of when the objects in the collision did break. Let’s have a couple of people share their
ideas with the class.

Pick three students with different models to come up and show their models to the class. Try to pick examples that look different than
the others. Tell students that as their classmates share their models, they should place a small check mark ( ✓) near what is similar and a
question mark (?) near what is different on their own model.

ADDITIONAL
GUIDANCE

Use questions to probe students’ thinking, and get them to articulate each piece of the model. If there are
icons like arrows, ask students what they represent. After each presentation, ask students to look at their
own models and the one that was just presented to find similarities and differences between them. If
something is repeated several times, emphasize that to the class or ask students to share what was
common across the shared models.

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

Record agreements and disagreements on the poster with the T-chart and ask:
Does this capture our ideas accurately?

Then do the same thing for student models when the objects in the collision did not break. First, have students share their ideas with an
elbow partner, and then ask three students to share before adding to the poster with the T-chart.

Possible areas of agreement:
The objects are in contact in the first frame.
Something will be visibly different in the second frame for the object that gets damaged.
At least one of the objects was moving before the collision, but it either stopped or slowed down (the motion changed).

Possible areas of disagreement:
Does damage start right away when the contact starts, shortly afterward, or a bit later?
Are there any other visible changes occuring in either object?
Do any visible changes occur in the objects immediately after they first make contact or in the second or third frames?

ADDITIONAL
GUIDANCE

Use questions to push student thinking beyond superficial similarities and differences. Because motion and
forces are central to this unit, highlight ideas about changes in the way the objects are moving and
interactions between the objects. Here is a question you can use to draw these ideas out and deepen the
discussion to include dynamics:

Last time we were together, we all agreed that something was moving before the collision. Did anybody include that
in their model? Is it the same before and after the collision, or did it change?

Lead a consensus-building discussion to create a consensus model. On the chart paper that has the 2x2 table, draw a sketch that
incorporates the areas on which we agree for all four conditions on the students’ modeling handouts. On the consensus models, record
any areas that they are collectively unsure about using labels and question marks. The model may look something like the image below.

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



slide. Explain that as we investigate collisions, we are going to
keep track of how our individual thinking changes and develops
over time using this Progress Tracker. We will also have a more
formal Progress Tracker that we fill in as a class.

Tell students, This is a tool designed to help us keep track of ideas we
figure out from each lesson. In the “what I figured out” column, you can
draw pictures or write in words, bullet points, whatever way is most
meaningful for you.

By having no structured box, students can take up a lot of space
or a little space. Whenever a student is done recording their
ideas, they should draw a line underneath to show that they are
finished. The next time a teacher instructs them to write in their
tracker, they will begin underneath the line.

Fill in the Progress Tracker. Help students record the
lesson question: “What happens when two things hit each

other?” Then have students add to the Progress Tracker. An
example of what students might record is shown below.

Lesson Question What I figured out

“What happens when two things hit each
other?” In a collision between two

objects, the objects are in contact
Sometimes something is
damaged (either by breaking or
denting), but not always
The motion of one or both of the
objects changes after the collision



15 min

2 min

ADDITIONAL
GUIDANCE

The Progress Tracker is a thinking tool that is designed to help students keep track of important discoveries
that the class makes. One way to support its use as a thinking tool is to have students work in pairs to
complete what they think they figured out then share as a group. The language recorded on the students’
own Progress Trackers should not exactly match the class version of the Progress Tracker. The sample
Progress Tracker included in these materials serves as teacher guidance for what students may say at various
points throughout the unit. Some students may say more, others may say less. It is important that what the
students write in the Progress Tracker reflects their own thinking at that particular moment. In this way, the
Progress Tracker can be used to formatively assess individual student progress throughout the unit.

11 · MAKING A PUBLIC RECORD OF FACTORS THAT DETERMINE DAMAGE
MATERIALS: None

Return to our individual Stop and Jot. Display slide Q. Say, So what is it that we think happens when the two objects come into contact that
either makes damage happen or not? We began to record some of our ideas last time. Let’s turn back to that page in our science notebooks.

Ask students to turn back to the page in their notebooks titled “What factors will determine if a collision between two objects causes
damage?” Give students about three minutes to add to or modify their lists in light of the consensus conversation we had today.

Create a record of students’ ideas. Make a poster called “What factors determine whether a collision between two objects causes
damage?” Remind students that this is a record of our initial ideas and that each thing on the list is not an idea we all agreed upon yet.

Say, Let’s share some of our explanations for what factors will determine whether or not a collision causes damage.✱

Record student ideas. Students might suggest these ideas:
speed of the moving object(s)
size or weight of the moving objects
shape of the objects
the material those objects are made of
how hard or soft those objects are
the angle they hit each other from
any padding or protective material around either object

✱✱ STRATEGIES FOR THIS INITIAL
IDEAS DISCUSSION
 
Accept all reasonable student ideas in this
initial ideas discussion. Revoice students’
ideas, and use questions, such as I heard you
say_____, is that right? or Are you saying
____? to clarify student thinking. However,
do not challenge students beyond their
contributions at this point.

12 · NAVIGATION
MATERIALS: None

Debrief how we did with our focal norm. Display slide R. 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 norm.

End of day 3



4 min

35 min

13 · NAVIGATION
MATERIALS: None

Choose a norm to work on today. Display slide R again. Tell students, We will spend all day in our Scientists Circle again, working on turning
our ideas into questions that we can investigate. Direct them to look over the norm chart once more. Ask students to nominate a norm that
the class should work on as a group. Take a vote, and choose a norm to focus on together today.

Say, What strategies can we use to stick to this norm together? Solicit 2-3 student ideas before introducing the Driving Question Board.

14 · DRIVING QUESTION BOARD AND IDEAS FOR INVESTIGATIONS
MATERIALS: science notebook, Driving Question Board, index cards, tape, chart paper, markers

Start our Driving Question Board (DQB). Display slide S. Before class begins, be sure to have the DQB set up in the room. Place the
Initial Class Consensus Model poster in the center of the DQB or near it. Write the unit question at the top of the board: “How do
collisions cause damage?”

Write questions individually. Pass out 1-2 index cards to students. Remind them about their initial models, Progress Tracker, and the
poster they generated of factors that determine damage. Remind students that their questions can be (1) related to collisions, (2) related
to damage or breaking, or (3) related to what we think might determine whether or not something breaks. 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 will be part of our mission to try to answer these questions over the next
few weeks.

Gather in a Scientists Circle around the DQB. Display slide T. 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. Explain to students how you will create the

DQB (also included on slide U):
The first student comes up to the DQB with his or her index card, faces the class, and remains standing. The student reads the
question from the card and then posts it in a new space on the board.
The student selects the next student whose hand is raised.
The second student reads his or her question and posts it on the DQB. The student also says what other question on the board
it relates to and why or how. The student selects the next student.
This process continues until everyone has had a chance to post a question. ✱

An example of a Driving Question Board at this stage from a pilot classroom is included below.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS
 
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.

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.

If a question is similar to (or the same as)
another one, have the student place it on
top of the question that is similar so other
students can visually see how many of the
questions are the same or related.
Emphasize that this provides us with
evidence of where many people are
thinking about similar things.



Organize questions into categories. As students share, questions will naturally start clustering into similar parts of the model or similar
questions. Once students have finished their sharing, ask them to identify the categories of questions and write these category names
near each cluster of questions. To stay on track, save at least 8 minutes of class time for students to think about investigations.



2 min

Stay in a Scientists Circle to brainstorm investigations. Show slide U.
Read the slide. Give students 4 minutes to individually record some
ideas for future investigations in their notebooks for about five minutes.
As students are doing this, create a new poster titled “Ideas for Future
Investigations and Data We Need.” Put this right next to the DQB. An
example of this poster from a pilot classroom is included below.
Tell students that you are going to record their ideas and that you want
everyone’s idea to be represented. As students are sharing their ideas,
underline repeated statements to keep track of common ideas among
students. 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 investigations. We can add to this list and
our DQB throughout the unit as we go.

SCIENTISTS
CIRCLE
 

One way to ensure that all student ideas are shared and get up on the board is to pass a marker to the first
person on the edge of the circle. The student with the marker should share one idea. Write it up and
number it. Once that student sees that you have almost finished writing it, that student should pass the
marker to the next student. The second student then shares an idea. If the idea is on the poster already, the
student should say which idea is similar and how it is similar. 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 poster. Remind students that if they have additional ideas that don’t end up on the
poster, they should jot them down now, and then raise a hand to share only after the marker makes it all
the way around the circle.

15 · NAVIGATE
MATERIALS: None

Forecast that we will investigate our questions. Display slide V.
Say, Wow. We have accomplished so much. We now have a broad mission to accomplish as a class. That is thanks to all the questions you shared
and how you connected them together. These questions really represent what it is we hope to be able to figure out. And we have a lot of ideas for
investigations we could do to try to figure this all out. I am very excited for us to be able to get started on investigating all of this. Let’s plan to start
exploring some of those in our next lesson.



4 min16 · ADD TO THE TABLE OF CONTENTS
MATERIALS: science notebook

Update the table of contents with students. Say, But before we start on one of our investigation ideas, let’s organize the work we have done so
far. Take any remaining time to have students update their table of contents and page numbering to include references to all the work
they have done so far. Develop a sample table of contents with students on a poster to show one way to name the work they have in
their notebooks and reference the related pages it is on. If you run out of time for this today, make sure to do this before the start of the
next lesson the next time you meet.

SCIENCE
NOTEBOOK
 

If this is the first unit of your 8th grade course,you may want to remind students to update their notebooks
on days when you have some extra time available. 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.

Additional Lesson 1 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-LITERACY.SL.8.1.C Pose questions that connect the ideas of several speakers and respond to
others' questions and comments with relevant evidence, observations, and ideas.
When the class is building the Driving Question Board (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 of 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 within 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.


