
LESSON 4: What are plates?
PREVIOUS LESSON We read about and analyzed data to determine the potential locations of major and minor plates on Earth’s surface. We learned about how scientists study

these plates and their movement. We analyzed the data for Mt. Everest and our other site locations and notice patterns in the movement of the plates.

THIS LESSON

INVESTIGATION

2 days

 

In this lesson, we use information from photographs, texts, and rock samples to develop representations of
the plates. These representations describe plates as composed of thick layers of bedrock that vary in its
composition of rock types, heaviness (density), and depth. What we see on the surface of plates includes
soil, plants, people-made structures, ocean, and air, but as we investigate, we learn that what is below the
surface makes up the plates. We learn about their composition and depth by gathering information on rock
types, ultra-deep mines, and exploring data about earthquake depth. We recognize that earthquake depth
varies, that earthquakes appear not to occur below a certain depth, and that temperature increases with
depth. We wonder what is below the plates.

NEXT LESSON We will read an article to figure out what’s below the Earth’s surface. We will discover that there are three major layers to Earth and that the further you go
down, the hotter it gets. The energy from the core of the Earth is transferred to the layers above it and eventually reaches the crust. We will also figure out that
the plates, that seem thick and solid, are really only a small sliver on the surface of the Earth.

BUILDING TOWARD NGSS

MS-ESS1-4, MS-ESS2-1, MS-ESS2-
2, MS-ESS2-3

WHAT STUDENTS WILL DO

Develop a model to represent the structure, composition, and temperature patterns found in Earth’s crustal plates.

Develop a model to represent the patterns of earthquake activity at different plate boundaries to provide evidence for plate movement
and/or depth.

WHAT STUDENTS WILL FIGURE OUT

Earth’s plates are made of materials with different heaviness (density).
On the surface, what we see of plates is different, but below the surface they all are on bedrock that have different depths.
The deeper into the plates, the higher the temperatures become, indicating a heat source toward the interior of the Earth.
In some places, earthquakes can happen either very shallow or very deep.



Lesson 4 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 8 min NAVIGATION
Guide students to share explanations for the patterns in earthquakes observed in previous lessons. Support
students in raising questions about the nature of the plates and sharing ideas for how to investigate these
questions.

A

2 10 min EXPLORE PLATES THROUGH PHOTOGRAPHS
Display images of the surface of plates at various locations. Support students in generating a class list of
what they notice. Push students to consider what is beneath the things they notice.

B-G Photos of the surfaces of plates, Optional: A
variety of surface materials

3 4 min RECOGNIZE UNCERTAINTY ABOUT WHAT IS BELOW THE SURFACE OF PLATES
Elicit uncertainty over what is found beneath the surface features of plates, considering both land and
ocean examples. Build consensus that gathering information from a reliable text can resolve the
controversy.

4 7 min READ ABOUT BEDROCK
Provide students with text about the ubiquity of bedrock. Also provide students with reading strategies and
student groups with samples of bedrock of different densities.

I Reading: What’s beneath the surface?, At least
two samples of rock of different densities
(i.e. basalt and granite)

5 10 min DEVELOP INITIAL MODELS OF PLATES
Support student groups in using evidence to develop cross-sectional, graphical representations of a plate.

J-L 11 x 14 sheets of paper

6 6 min USING PLATE MODELS, POSE ADDITIONAL QUESTIONS AND IDEAS FOR INVESTIGATION
Lead a brief Bilding Understandings Discussion using the groups’ models, pushing students to wonder
about the depth of plates and propose methods for investigating what, if anything, might be below
bedrock.

M tape

End of day 1

7 8 min READ ABOUT THE DEEPEST MINE IN THE WORLD
Provide students with a short reading text about the deepest mines in the world. Support students in using
reading strategies and reflecting on text through answering questions.

N Reading: The deepest mines in the world!

8 12 min DISCUSS DEEP MINES AND POSE NEXT STEPS FOR INVESTIGATION
Lead a Building Understandings Discussion using the mine text, pushing students to consider limitations of
direct evidence for depth of plates and alternative ways of investigating what, if anything, is below
bedrock.

P

9 15 min USE SEISMIC EXPLORER TO GATHER CROSS-SECTIONAL (DEPTH) EARTHQUAKE DATA
Use Seismic Explorer to gather and record bird’s- eye and cross-sectional earthquake data.

Earthquake Depth, computer,
https://tinyurl.com/SEVersion3

10 10 min DISCUSS NEW DATA FROM SEISMIC EXPLORER AND NAVIGATION
Lead a Building Understandings Discussion using student observations of earthquake depth data. Support
students in taking stock of the available evidence and proposing next steps of further investigating the
Earth beneath the plates.

End of day 2



Lesson 4 • Materials List
per student per group per class

Lesson
materials

science notebook
Photos of the surfaces of plates
Reading: What’s beneath the surface?
Reading: The deepest mines in the
world!
Earthquake Depth

At least two samples of rock of different densities (i.e. basalt and
granite)
11 x 14 sheets of paper
computer
https://tinyurl.com/SEVersion3

Optional: A variety of surface
materials
tape

Materials preparation (30 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.

Gather a variety of materials that can be found on Earth’s surface, such as plants, soil, sand, people-made objects.

Gather different types of rock (e.g., granite, limestone, basalt, etc.)

Consider changing one photograph in slides D-G to represent a local place. If you do this, you might add a star to the map on slide C.

Load and test Seismic Explorer Version 3, https://tinyurl.com/SEVersion3 . This version has all earthquake data and has now added the cross-section tool for the activity on Day 2.

https://tinyurl.com/SEVersion3


Lesson 4 • Where We Are Going and NOT Going
Where We Are Going

The focus of this lesson is to help students understand some key structural information related to the plates: (1) they are made of rock that vary in type, density, and depth, (2)
earthquake data can be used to see what is happening in plate movement below the surface, and (3) the temperatures get hotter deeper into the plates, indicating a source of heat from
Earth’s interior.

Students will begin the lesson by looking at photos of the superficial part of Earth’s surface--the stuff we see everyday. This includes soil, grass, trees, water, snow, people-made
structures. The purpose of this move is to generate a list of what can be readily seen by people, but then to wonder what is beneath all of that stuff. Students will then begin digging into
information about what is beneath the surface of the plates (specifically, what plates are made of, how thick they are, and how heavy they are), and how earthquake activity and
temperature data begins to provide more information about plate depth and movement.

Where We Are NOT Going

This lesson is intended to get students to move beyond the surface of the plates to wonder what is inside and below the plates. When displaying different images, do not spend time
discussing different ecosystems or people-made structures. Push students to wonder what is below what we see on the surface.



8 min

LEARNING PLAN for LESSON 4
1 · NAVIGATION
MATERIALS: science notebook

Recall explanations for patterns in earthquakes. Ask students to open their notebooks to the Progress Trackers that they added to at the
end of the previous lesson.

Project slide A. Say, Let’s take a moment to remind ourselves where we left off last class and recall what questions we would still like to answer.
Using your Progress Trackers and what you remember from last class, discuss the prompts on the slide with a partner.

Give students one or two minutes to discuss these questions in pairs.
How does the idea that the Earth’s surface is made up of large sections called plates help explain patterns in earthquakes?
What questions do you still have about plates? What ideas do you have for investigating those questions?

Discuss student answers as a class. Take three minutes to have a few students share their thinking with the whole class. While it’s
important to reiterate the big ideas from last class here, the focus of the discussion should be on considering how to investigate the
class’s questions about the nature of plates. As students share their thinking, highlight questions that relate to this goal and ask students
to build on each other’s thinking for strategies for investigation.

Suggested prompts Sample student responses Follow-up questions

How did we explain the patterns in
earthquakes across Earth’s surface?

The surface of the Earth is made up of big
pieces called plates that are slowly moving
in different directions. Earthquakes happen
in patterns around where these plates bump
into each other.

Do other people agree with this? Can
someone rephrase what this student is
saying?

What questions did we have at the end of
last class?

We were wondering what exactly plates are.
What are plates made up of? Are all plates
the same? Is there something beneath
plates? Can these questions help us explain
the case studies?

We were also wondering how the plates
move and if plates moving can explain other
things we’ve noticed at Mt. Everest and
elsewhere.

We have lots of questions about plates,
which is great!

Which of these questions might make the
most sense to try to figure out first? Why is
this question important?



10 min

Suggested prompts Sample student responses Follow-up questions

How can investigate what plates are made of
and what’s underneath them?

We could explore areas that we think are on
different plates and see what they are made
up of, maybe by looking at photos.

We might be able to figure something out by
observing the places that plates touch one
another (the boundaries) more closely.

Plates probably go beneath the surface so
we might need to dig or get information
about what is below what we can see.

Can someone connect some of these ideas
for investigating our questions (about what
exactly plates are) to the ideas that they
discussed with their partner?

How will your idea for an investigation help
us answer our questions about what exactly
plates are?

2 · EXPLORE PLATES THROUGH PHOTOGRAPHS
MATERIALS: science notebook, Photos of the surfaces of plates, Optional: A variety of surface materials

Display the world map with plate boundaries. Project slide B. Say, We are going to carefully observe photographs of plates from around the
Earth. Where are some places where you would like to look?
Listen for responses that include the locations of the case studies, with an emphasis on the boundaries of plates. If students do not
suggest it, suggest that it might also be useful to look at some examples in the middle of plates, away from the plate boundaries.✱

Project slide C, the Earth map with plates, annotated with plate names and the locations of the available photographs. Say, While I can’t
find photos from all the locations we would like to explore, I do have photos from these places. Do they accurately represent the locations we are
interested in looking at?

Ask students to voice the purpose of observing photographs from these locations. Say, Can someone remind the class why we are
interested in looking at photographs from these areas? Listen for student responses such as:

We want to get a better understanding of exactly what plates are.
We want to understand if all plates are the same, or how they are different.
We want to figure out what plates are made of.

Give students direction on how to organize their observations in their notebooks. Project slide D. Tell students that in order to organize
their observations, they should make a simple, two-column table in their notebook with the heading “Plate Surface Photos” and
“Noticings” above the left column. Explain to students that the left column will simply be a list of all of the types of things they notice in
the photos. If they notice something twice (on two separate images), they can indicate this by putting a star next to the item. Tell
students that they can leave the right column blank for now.

Using the photo in slide D, model the types of things students can include in their list. Tell students that they do not need to be very
specific in their observations, since we’re using our observations to try to figure out some generalities of what plates are and what we can
see at the surface. For the photo on slide D, include mountains, rocks, snow, and water, for example. Students will also notice grass,
trees, mountains, sand, hills, homes, soil, fields, and water.

Have students refer to reference Photos of the surfaces of plates, which includes the same images as slides D-G.

Allow students to make observations from photos. Project slides E-G in succession, allowing students to record their observations. If
students have difficulty identifying certain features (such as the red soil in Image 7), circulate and help students find ways of identifying
and categorizing what they are observing. As students begin to categorize the photos, they might group similar things like landforms
(mountains, hills, plains) or they might group living things (grass, trees, forests, crops).

✱ ATTENDING TO EQUITY

If you added some local photographs to
increase the relevancy of the places for
students, be sure to point this out using
slide C. Add a star to the slide to represent
your location.

This is also a self-documentation
opportunity for students to gather pictures
or observations of the surface of the plate
in their area. Before the lesson, ask
students to snap photos of Earth’s surface
in their neighborhood. Or, as a home
learning opportunity with this lesson, ask
students to examine the surface of the
plates where they live and notice: What is
on the surface? What do we “see” versus
what is below all the stuff we see?



4 min

ADDITIONAL
GUIDANCE

The seven images provided are samples, and not necessarily representative of all possible images of the
surfaces of Earth’s plates. Though some of these images correspond to the cases students reviewed in
Lessons 2 and 3, not all do. The images were selected for their geographic and topographic diversity. One
ancillary goal here is for students to build an understanding that the entirety of Earth’s surface is made up of
plates, not only geologically dramatic regions. It is also to help them notice that many kinds of things cover
the surface of the plates, such as oceans, grass, forests, homes, farm fields, roads, etc. What we see at the
surface is the most superficial portion of the plates. Students will learn that as we go deeper into the plates,
they are all made of varying compositions of rock types.

ALTERNATE
ACTIVITY

There are several potential alternative activities that will allow students to make quick observations of the
surface features of Earth’s plates. You may choose to incorporate photographs from the case studies in
Lessons 2 and 3, images from your school’s local landscape, or more student choice using Google Maps.

Summarize what students have observed, and if available, display and circulate representative samples of some of these substances.
The list might include different landforms, rocks, sand, plants and animals, soil, people-made objects, water, and others. Quickly, write a
class consensus list on the board based on your noticings of student observations. Ask students if there is anything you missed, and help
students to generalize specifics into categories.

Press students to think about the lesson question, What are plates made of? Ask students if what we observed in the photographs
shows us everything we need to know about what plates are made of. Challenge students by asking, Are these the things moving, like we
mapped last time? Or is there something else about the plates we need to figure out? Listen for responses such as:

No, because we can only see what’s on top. There are things below the surface that we can’t observe from photographs.
No, because each of the photos is so different, so it’s not really clear what exactly plates have in common.

Building off student responses, suggest that we make a list of what we think is beneath each of the objects or features in our list.
Project slide H. Say, It sounds like we agree that in order to really figure out what plates are, we need to think a little deeper, beneath the surface.
Let’s write down our ideas about what might be beneath these different things we notice on the surface. Have students copy the title of the right
hand column, “Ideas for What’s Beneath the Surface” and generate a new list of ideas. Use slides D-G again if students need visual
prompting to think about different places.

3 · RECOGNIZE UNCERTAINTY ABOUT WHAT IS BELOW THE SURFACE OF PLATES
MATERIALS: None

Invite students to share some of their ideas of what is found beneath the surface of plates. Say, What did you include in your list of what’s
beneath the surface? Listen for responses such as:

Beneath plants and many people-made structures like homes and roads, there is soil.
Beneath sand, there is more sand.
Beneath rocks, there are more rocks.

If they do not come up in student responses, ask students about particular items in the list. For example, say, what about on the bottom of
the ocean floor? We noticed animals and sand. Is that what is moving, like we represented with arrows? What do we think is beneath that?

Ask students to propose next steps in the investigation. Acknowledge that we are not certain or that we disagree about what’s beneath
the surface in every case. Say, It sounds like we need to look for more evidence for what’s beneath the surface. Where could we go about looking
for that evidence? Listen for responses such as:

We could dig beneath the surface.
We could look up information from a reliable source about what’s beneath the surface in these cases.



7 min

10 min

4 · READ ABOUT BEDROCK
MATERIALS: Reading: What’s beneath the surface?, At least two samples of rock of different densities (i.e. basalt and granite)

Tell students that you have found a reliable text that describes what people have found when they explore beneath the surface of
Earth’s plates. Distribute the handout, Reading: What’s beneath the surface? and project slide I. There is a full-color version of the text in
the student edition as well. Encourage students to use the annotation schemes displayed on the slide as they read and answer the
questions embedded within the reading. Distribute the rock samples to each group and let students know that they should investigate
them when they reach the appropriate location within the reading.

5 · DEVELOP INITIAL MODELS OF PLATES
MATERIALS: 11 x 14 sheets of paper

Remind students that in the previous lesson they developed a bird’s-eye model of plates on Earth’s surface. Project slide J. Ask students
to briefly describe how we developed this model. Listen for answers such as:

We read that earthquakes occur where two plates bump against one another.
We used a map of earthquakes to infer where the boundaries between plates are located.

Ask students to explain why a model of Earth’s plates from a different perspective could be useful. Say, It’s really useful to have a model of
Earth’s plates from a bird’s-eye view, but we might want to have a model from a different perspective to represent what we figured out about plates
today. If we were to make a model of a plate taking into account what we figured out today, from what perspective might we want to show the
plates? Listen for responses such as:

It might be helpful to show plates from more of a close up view, with different layers.
It would be easiest to show different layers if we viewed the plates from the side.

Project slide K. say, If we were to represent a plate from a side view like the second image here, what would we want to show? Listen for
responses such as:

We would want to show a cut out into the ground, which you can’t really see from the photograph.
We could show the types of things that we listed from observing the surface of plates.
We would want to include bedrock.

Distribute blank oversized sheets of paper. Ask student groups to work together to make an annotated cross-sectional model of
Earth’s plates. Project slide L. Say, A model representing a plate from this perspective is sometimes called a cross-section because it’s

representing a cut out from the side view. In your groups, work together to draw a labeled cross-sectional model of Earth’s plates using evidence we
gathered today.

ASSESSMENT
OPPORTUNITY

These models (cross-sectional representations of the composition and depth of Earth’s plates) are a good
opportunity to check whether or not students are incorporating what they’ve learned thus far in the lesson.
Some students may create a model that represents a specific location on Earth (such as their assigned case
location, which may have mountains), while others may make a generalized model showing bedrock and a
variety of possible other things above the bedrock, such as oceans or cities. Circulate the room while
students are creating the models to support students and informally assess each student’s work within their
group.



6 min

COLLABORATION Encourage students to follow equitable collaboration practices. While only one or two students may be
involved in the drawing and annotation of the model, each student should provide input into the model.
Students should be encouraged to build on one another’s thinking and respectfully ask for clarification or
supporting evidence from one another.

6 · USING PLATE MODELS, POSE ADDITIONAL QUESTIONS AND IDEAS FOR INVESTIGATION
MATERIALS: tape

Display group models and ask students to reflect on similarities or differences. Tape or pin the models in a prominent location. Project
slide M. Give students an opportunity to briefly examine one another’s models, looking for similarities and differences. Then, ask
students if any additional questions come to mind. Finally, solicit ideas for how the class could investigate questions about what, if
anything, is beneath bedrock. We want students to wonder about what is happening far below the surface.

Suggested prompt Sample student response

What do you notice that’s similar about these models? All are from the side view, or show cross sections of Earth’s plates.

All show bedrock on the bottom.

What do you notice that’s different about these models? They represent bedrock differently.

Some show that bedrock can be different--that some bedrock is
heavier than other bedrock, for example.

The models show different types of stuff on top of the bedrock.

Looking at the models, what new questions about Earth’s plates do
you have?

Which of our questions about Earth’s plates are still unanswered?

Does bedrock go all the way down?

Is there anything beneath the bedrock, or is that the bottom layer of a
plate? (And if it is, what’s below the plates?)

How could giant plates made from solid rock move?

How might we go about investigating these questions? We could dig really, really deep into bedrock.

Just like we did to answer our questions about what is beneath the
surface of Earth’s plates, we could find a reliable source that describes
what other people have found when they’ve dug really deep into
bedrock.

End of day 1



8 min

12 min

7 · READ ABOUT THE DEEPEST MINE IN THE WORLD
MATERIALS: Reading: The deepest mines in the world!

Ask students why people would dig into the Earth’s bedrock. Project slide N. Say, This is a photograph from an active mine (sometimes
called a quarry). Mines are places where people have dug into Earth’s bedrock. Why do people do this? Listen for student responses such as:

People might want to sell the bedrock to people who build buildings or make roads.
There might be other valuable resources in bedrock that people can use or sell.

Ask students why we might want to look for information about mines to answer our questions about Earth’s plates. Listen for student
responses such as:

Some mines might be really deep. We could maybe find out if any mines dug so deep that they reached the bottom of the
bedrock.

Introduce students to reading about the deepest mines in the world. Say, I found some information about the deepest mines in the world. It
turns out that the deepest places into Earth’s bedrock that people have dug are gold mines. Handout Reading: The deepest mines in the world!. A
full-color version of the reading is also available in the student edition.

Project slide O. Tell students to use suggested annotation ideas on the slide while completing the reading. Prompt students to be ready
to share any new ideas with the class.

8 · DISCUSS DEEP MINES AND POSE NEXT STEPS FOR INVESTIGATION
MATERIALS: None

Facilitate a discussion that helps students reflect on the implications of the reading for their models of Earth’s plates. Project slide P.
Use the questions below to help students make sense of how we might use indirect measurements (of earthquakes) to better
understand Earth’s interior.

Suggested prompts Sample student responses Follow-up questions

What are some key ideas from the reading
that we could use to update our models of
Earth’s plates?

As you dig really deep into bedrock,
temperatures begin to increase.

How could we represent that on our models
of Earth’s plates?

Can you think of other things you’ve
experienced that might be related to the fact
that temperatures increase so much as we
dig really, really deep?

Does the reading answer our questions
about how far down bedrock goes?

Do we know from the reading what, if
anything, is below bedrock?

Bedrock seems to go very, very deep. We’re
not sure if it goes all the way down because
the deepest mines are only so deep. But I
learned once that there are other layers of
the Earth, and we read last lesson that the
plates only make up Earth’s crust.

It seems like there’s no place on Earth where
people have dug deep enough to directly see
what, if anything, is below bedrock, or crust.



15 min

Suggested prompts Sample student responses Follow-up questions

Are there any other ways we could
investigate our questions about how deep
the bedrock goes or what, if anything, is
below it?

Maybe scientists can send little robots really
deep into the Earth, even if it’s not at a mine.

Maybe we can guess what’s below bedrock
based on how it changes as we get deeper
and what we already know about how the
Earth formed.

Maybe we could make a model of the Earth
that has similar properties.

Maybe we could use earthquake data to infer
what‘s happening below the bedrock.

While that’s a really good idea (to send a
robot) that some scientists have tried,
scientists still haven’t been able to get
deeper than the deepest mines in the world,
even with a robot. Why might this be so
challenging?

What kind of indirect measurements might
we be able to make of the deep Earth?

It turns out that earthquakes occur at
different depths below Earth’s surface. Some
occur very close to the surface, while others
occur very deep. How might looking at the
depth of earthquakes allow us to better
understand the plates?

Earthquakes happen when Earth’s plates
bump into one another. Maybe there needs
to be bedrock for this to happen, and maybe
we won’t detect any earthquakes below the
bedrock or below the plates.

We could look for patterns in the depth of
earthquakes and make inferences based on
those patterns.

If Earth’s plates only go to a certain depth,
and bedrock ends eventually, what
earthquake activity might we expect to
observe below this depth?

Where are some areas that you would want
to explore earthquake depth?

9 · USE SEISMIC EXPLORER TO GATHER CROSS-SECTIONAL (DEPTH) EARTHQUAKE DATA
MATERIALS: Earthquake Depth, computer, https://tinyurl.com/SEVersion3

Demonstrate to students how to use the cross sectional tool in Seismic Explorer. Say, I’m now going to show you how to use Seismic Explorer
to look at the depth of earthquakes. Which area of Earth should we look at first? First, project Slide Q. Then open Seismic Explorer at
https://tinyurl.com/SEVersion3 . While projecting the homescreen, negotiate with students an interesting area to demonstrate the cross
section tool:

Zoom into that area on the map.
Run the default earthquake mapping tool (1980-2019, magnitudes 0-10, earthquake data). Ask students to articulate what the
tool is showing. This should be familiar from previous lessons.
Then, click “Draw Cross Section” and click and drag to specify the area you will examine in cross section. Explain to students
that we will be able to look at the depth of the earthquakes that have occurred in the area selected.
Finally, click “Open 3D Model.” Ask students to articulate what the tool is showing. Listen for answers such as:

This shows a side view, or cross sectional view, of the area we selected.
It’s similar to the models we constructed of Earth’s crustal plates.
In this way, we can see the same earthquakes we saw from a bird’s-eye view, but now we can also see their depths.

Ask students to articulate the purpose of looking at earthquake depth. Say, Can someone explain again why we’re interested in looking at
earthquake depth? Look for student responses such as:

We can’t directly observe how deep the plates go, so we’re using earthquakes to get information about how thick they are.

https://tinyurl.com/SEVersion3


10 min

Then say, Looking at this cross sectional tool, we see that we can record earthquake depths up to 800 km below the earth’s surface. How does this
compare to the deepest direct observations below Earth's surface that have been made? Listen for student responses such as:

It’s much deeper. The deepest mines are only about 4 km deep, while we can apparently observe earthquakes up to 800 km of
depth.

ADDITIONAL
GUIDANCE

Students will likely be curious about how we can measure earthquakes at depths of 800 km. Seismographs,
mounted at the surface of Earth, are highly sensitive to the motion of the ground. When waves from an
earthquake are detected, it uses this data, along with data from an interconnected network of
seismographs, to triangulate the epicenter of an earthquake. Very large earthquakes can be detected by
seismographs all over the world.

The unit does not include information about waves, as these ideas are part of the Grade 8 units for
OpenSciEd.

Show students the data recording template. Project slide R. Say, Use the handout to record earthquake depths of two places--one near
your case study site from the previous lessons and one from a location of your choice. Your data display should give us a general idea of the

depth of earthquakes in your area, but does not need to record each earthquake exactly. Instead, try to show the pattern of earthquakes that you
observe. Also, because we are interested in how deep the earthquakes go, record an estimate of the depth of the deepest earthquakes you observe at
both sites.

Give students an opportunity to explore and record depth data on Seismic Explorer. Students can work individually or in groups,
depending on technology availability.

ADDITIONAL
GUIDANCE

Students observing data from sites such as the Himalayas, Iceland, Azores, and Baikal will observe very
shallow earthquakes. Students observing data from sites, such as Japan, the Aleutians, the Andes, and
Mexico will see much deeper earthquakes. This pattern will become important in Lessons 8 and 9. Do not
try to explain anything to students about plates sinking below other plates at this point.

10 · DISCUSS NEW DATA FROM SEISMIC EXPLORER AND NAVIGATION
MATERIALS: None

Lead a Building Understandings Discussion summarizing the key takeaways. First, ask students to post their data in a place that
everyone can access. Then, project slide S and lead a class discussion, highlighting

differences in patterns of earthquake depth across the world.
that there is a limit to how deep earthquakes are detected. The depth of even the deepest detected earthquakes (600-800km),
is relatively shallow given that a diameter through the earth is over 10,000km.
the need to investigate further to understand what is happening below Earth’s plates. This might also help us better understand
how such massive pieces of rock can move, even if they are moving very slowly.

Suggested prompts Sample student responses Follow-up questions

What did you notice from the data you
collected on earthquake depth? Did anything
surprise you?

Not all earthquakes happen at the same
depth.

In some areas, most earthquakes seem to
happen at or near the surface, but this isn’t
true in other areas.

It sounds like we’re saying that not all areas
have the same pattern of earthquake depths.
What new questions does this finding bring
to mind?



Suggested prompts Sample student responses Follow-up questions

How deep do the earthquakes go? What was
the deepest earthquake you observed?

The deepest earthquake was approximately
deep.

Why do you think we don’t observe
earthquakes deeper than ?

What do we know so far about what causes
earthquakes to occur?

Earthquakes are caused by two of Earth’s
plates bumping into each other as they
slowly move.

How might what we know about the cause of
earthquakes help us understand our
observations about earthquake depth?

How might we use what we’ve figured out to
update our cross-sectional models of earth’s
plates?

Maybe this means plates go as deep as the
deepest earthquakes. Or maybe
earthquakes can occur beneath the plates.
We’re not really sure.

It sounds like we’re still not quite certain
about what’s happening very deep within
Earth, or what’s under the Earth’s plates. Even
if we’re still uncertain about what this
earthquake data tells us about the Earth’s
interior, what was valuable about exploring
earthquake depth?

Update Progress Tracker. Project slide T. Ask students to turn to their two-column Progress Trackers and given them a moment to record
their own thinking to the two questions. If time allows, ask students to share their thinking with the class.

Suggested prompt Sample student response

Why were we interested in figuring out more about plates? How does
this help us understand what’s going on with Mt. Everest and our case
sites?

We learned last class that earthquakes are caused by giant pieces of
Earth’s crust bumping into one another. We think this has something
to do with how Everest moves. We wanted to learn more about what
these giant pieces of Earth--called plates--were, since it is hard to
imagine the crust moving.

What did we figure out about Earth’s plates today? What did we do to
learn about the interior of the Earth?

We found out that all plates contain bedrock, though the bedrock can
have different properties.

Plates have different things on top of the bedrock, including, oceans.

Every location on Earth is on a plate, though the consequences of
plates are most felt near plate boundaries.

We also saw that bedrock goes very deep (at least on a human scale),
and that things get hotter when you dig deep enough.

We observed that earthquakes occur in distinct patterns not only
across the map, but also in the depth at which they occur.

It seems like earthquakes don’t even happen (or can’t be observed)
below a certain depth.



Suggested prompt Sample student response

What new questions do we have about earthquakes, Earth’s interior, or
any of the case studies now?

Why does the Earth get hotter as you get deeper? How does this heat
connect to geysers or volcanoes?

What exactly is going on in the deeper interior of the Earth? Is it rock
all the way down? Why do we stop detecting earthquakes below a
certain depth. How do massive, deep slabs of rock move?

Why are there differences in the patterns that earthquakes occur in?

Here is an example Progress Tracker:

Question What I figured out in words/pictures

What are plates made of?

What did looking at earthquake
data get us?

All plates contain bedrock, which has different properties (like heaviness, density,
and color) in different places.

Plates have different things on top of bedrock, including oceans and soil.
Sometimes, bedrock is visible at the surface.

Every location on Earth is on a plate.
Bedrock goes deep (several kilometers down), but that is pretty shallow when
compared to the size of Earth.

Earthquakes occur in patterns of different depths in different places on Earth.

Earthquakes are not observed below a certain depth.

Additional Lesson 4 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

This lesson has an explicit focus on developing standards from Common Core ELA, including:
CCSS.ELA-LITERACY.RST.6-8.4: Determine the meaning of symbols, key terms, and other
domain-specific words and phrases as they are used in a specific scientific or technical context
relevant to grades 6-8 texts and topics.
CCSS.ELA-LITERACY.RST.6-8.7: Integrate quantitative or technical information expressed in words
in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,
model, graph, or table).

Each reading is provided as a handout for students to mark-up, calling out key words and ideas, questions
they have, and data from tables and images.


