
LESSON 7: How does solid matter push back?

PREVIOUS LESSON We carried out an investigation to determine how different materials impact the amount of force on each object. We used evidence to argue that the amount
of force is the same on each object, regardless of what each object is made of.

THIS LESSON 
 

INVESTIGATION 
 

1 day 
 

We consider what it means for solid matter to “push back.” This leads us to broaden our thinking to other
things we know that can push. We use springs and clay as a physical model to see how solid matter can
push back. We consider why this model helps us understand matter pushing back and the limitations of the
model. This leaves us wondering if we can use this model for matter to explain what is happening during a
collision.

NEXT LESSON We will develop a Gotta-Have-It Checklist of ideas from the first seven lessons. We will use those ideas with evidence from previous activities to explain why
a phone and/or a TV break when they accidentally collide.

BUILDING TOWARD NGSS 
 

MS-PS2-1, MS-PS2-2 
 

WHAT STUDENTS WILL DO 
 
Develop and use a physical model to describe the particle-scale changes that occur when solid matter is deformed by a contact force.
 
WHAT STUDENTS WILL FIGURE OUT 
 

We can model solids as particles connected to springs.
Matter can push back on other objects just like springs can push back on other objects.



Lesson 7 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 8 min NAVIGATION A-B

2 22 min BUILDING A MODEL OF MATTER
In small groups, create a physical model of matter on the particle scale using clay and springs.

C-D 12 small springs, half a fist of modeling clay,

3 8 min ADD TO OUR PROGRESS TRACKERS
Add students’ ideas about matter “pushing” back to their Progress Trackers.

E

4 7 min NAVIGATION AND EXIT TICKET
Create an analogy map of the physical model.

F

End of day 1



Lesson 7 • Materials List
per student per group per class

Lesson materials science notebook 12 small springs
half a fist of modeling clay

Materials preparation (5 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. 

Break up the modeling clay ahead of time to save time in class. Each group will only need about a quarter ounce of modeling clay, about half a fist. You can reuse the clay and the springs
from class to class.



Lesson 7 • Where We Are Going and NOT Going

Where We Are Going

The model of springs and clay is helpful for understanding how solid matter can “push back” to fulfill Newton’s third law in a collision. The pushback from matter when it does not break
is a restorative force based on the amount that matter is deformed, just like the pushback from a spring.

Where We Are NOT Going

The model of matter with springs that students develop in this lesson is not a helpful analogy for understanding what happens when something fragile breaks beyond the fact that
bonds do break under stress. If students begin to suggest that when they push on their representations that bonds break in the same way that the springs pop out of the clay, remind
them that this is a flawed model. Tell them that this model is more helpful for understanding where the force comes from that “pushes back” in the collision.



8 min

22 min

LEARNING PLAN for LESSON 7
1 · NAVIGATION
MATERIALS: None

Review what we know about pushing in collisions. Display slide A.

Suggested prompts Sample student responses Follow-up questions

What do we know about how much two
things in a collision push on each other?

They push on each other the same. What does that mean, that they push on
each other the same?

Will two things push on each other with the
same amount of force if they are different
masses?

Yes. How do you know?

Will two things push on each other with the
same amount of force if they are going
different speeds?

Yes. How do you know?

Say, So we know that two things in a collision push on each other equally. We know that is true no matter what--regardless of speed, mass, and even
material.

Brainstorm other things that push. Say, The idea that something can push is kind of a weird idea…. What does that mean? People can push. But
what other things can you think of that can push but aren’t alive?

Display slide B. Label a piece of chart paper with “Things that can push.” Record student ideas on this chart paper at the front of the
room. Examples that students may come up with might include springs, catapults, and explosive gunpowder in a cannon.

2 · BUILDING A MODEL OF MATTER
MATERIALS: science notebook, 12 small springs, half a fist of modeling clay

Observe springs in small groups. Say, One of the things you came up with are springs. I have some springs here that we can play around with.
Display slide C.

Organize students into groups of 3-4. Pass out a handful of springs to each group. Have students label a new page in their science
notebooks with the title “Observing Springs” as shown on the slide. In small groups, let students play with their springs for five minutes,
recording their answers to the questions on the slide in their science notebooks. After five minutes, elicit answers to the questions from
the class.



Suggested prompt Sample student response

What do you have to do to get the spring to push? If we don’t push the spring at all, it doesn’t push us either.

What do you have to do to get the spring to push harder? The harder we push on the spring, the harder it feels like it pushes
back on us.

What do you notice about how the spring looks when it is pushing
harder?

We can see the coils in the spring getting closer and closer together
as we push harder and harder.

Consider how to model matter with springs. Say, We know that all matter deforms and pushes back, like a spring. I
wonder if we could use these springs to model matter, to help us understand what is happening to matter in a collision.
What does matter look like if we zoomed in on it really close?

Look for students to suggest that matter is made up of particles (or atoms). Then say, I have a diagram here of what
glass might look like if you could zoom in and see the particles. Display slide D.

Suggested prompts Sample student responses Follow-up questions

What do you think that matter is doing on a
particle scale when it get squished?

Maybe the particles are getting closer
together like the coils of the spring.

So what in this image is acting like a spring?

What part of this is acting like a spring? Maybe the connections between the atoms
are squishing like a spring.

Where are the connections in this image?

ADDITIONAL
GUIDANCE

Students may suggest that the particles themselves are squishing like a ball. For the sake of time, it is fine to
tell students that atoms don’t squish if this suggestion comes up. Say, That’s a great idea, but atoms
themselves are actually very difficult to deform or break.

Say, I have more springs, and I also have clay. Turn and share your ideas with your group about how we can model matter pushing back on a particle
scale when it gets deformed with these materials. Give students several minutes to discuss in their groups before bringing students’
attention back to the whole group. As students talk in their groups, circulate around the classroom and ask questions to clarify student
thinking. Listen for a group with well-developed ideas about using the springs to represent the connections between the particles and
call on this group to share first when the class comes back together.



Suggested prompts Sample student responses Follow-up questions

What can we do to model the springiness of
matter on a particle scale?

The springs could be the connections, and
the clay could be the particles.

Why do you say that?

Why do the springs make a good model for
the connections between particles?

Because the connections between the atoms
are squishing like a spring.

What about the particles?

Is this a perfect model for matter? Why or
why not?

No. Because this model can squish, it doesn’t
tell us what happens when matter breaks.

Does anyone see a different limitation to
this model?

Why is clay not a perfect model for
particles?

Clay is squishy. Are particles squishy?

Why are springs not a perfect model for
connections?

There are not actually springs connecting
particles.

As students share their ideas, ask questions to clarify their ideas, such as
I hear you say ________. Is that right?

Then establish consensus around this analogy with the class, asking questions such as
Does every group agree that the clay could be the particles and the springs could be the bonds connecting the particles?
Did any groups have a different idea?

Say, Sounds like we agree that the clay could be the particles and the springs can connect them. Let’s try this out in small groups and see what we
can figure out about how it squishes.

Make a physical model of matter on a particle scale. Give students about 10 minutes to put
together a physical model. Their models may look something like the photo below. As you

circulate around the class, ask questions to probe students’ understanding of the analogy. For example,
ask, Why did you stick the springs into the clay? Look for students to respond by referring to the
phenomenon itself, explaining that the particles need to be attached to the other particles somehow, just
like how particles in matter are connected.



8 min

7 min

3 · ADD TO OUR PROGRESS TRACKERS
MATERIALS: None

Add to our Progress Tracker. Display slide E. Ask, How will we represent matter “pushing” as springs using
forces? What forces do we need to represent? Turn to a partner and share your ideas. After a minute, encourage
students to add their ideas to the Progress Tracker in their notebooks. Circulate around the classroom to
get a sense of what students are drawing. Probe/clarify students’ thinking about forces by asking questions
such as

What do these arrows represent?
Is this the only force involved in the collision?

Students may draw something like the image pictured here.

4 · NAVIGATION AND EXIT TICKET
MATERIALS: None

Summarize our findings, and motivate the need to put the pieces together. Say, It sounds like these models that we made give us a good
sense of how matter pushes back when it is deformed. Let’s apply these ideas next time to help us come to consensus about what is happening in a
collision.

Complete an exit ticket. Have students create an analogy map and turn it in as an exit ticket.✱ Display slide F. Have students
recreate the table shown on the slide on their exit ticket. An example of what students might write is shown below.

Part of model Part of phenom. Are alike because... Are not alike because...

Clay Particles They are round. Particles don’t deform, but clay is
squishy.

Springs Bonds between
particles

They are between particles,
and they are squishy.

Bonds aren’t actually made of
anything. They are just showing that
the atoms stay close to each other.

Pushing on the
model

Pushing on the
model

When we put a force on them
to deform them, they push
back with the same amount of
force.

A collision is faster than when I am
pushing on the model. Also, in real
life, both things are going to deform
and push back, so we should really be
modeling both objects.

✱✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS
 
An analogy map can support students in
making connections between the model
and the phenomenon. The last column of
the analogy map supports students in
seeing the limitations of the model and
helps them understand that models are
not perfect analogues to the real
phenomenon.


