
LESSON 5: What is below Earth’s plates?
PREVIOUS LESSON We used information from photographs, texts, and rock samples to develop representations of the plates, including their composition, heaviness (density), and

depth. We investigated the depth of plates by exploring ultra-deep mines and the depth at which earthquakes occur. We wondered what was below the plates.

THIS LESSON

INVESTIGATION

1 day

In this lesson, we read an article about what is underneath the surface of the Earth. We read that there are
different layers to the Earth and as we move closer to the center, or core, of the Earth, the temperature increases
to over 6,000℉. This heat is transferred up through the layers of the Earth. In the article, we read that the
diameter of the Earth is 12,700 km (7,926 miles) and the thickness of the plates can be up to 70 km (44 miles) in
depth, making the plates very thin in comparison. We use this information to revise our Earth model created in
Lesson 4.

NEXT LESSON We will consider how movement in the Earth’s interior causes the plates at the surface to move in different ways. We will use a convection demonstration to
make observations of motion before and after a heat source is added. We will map our observations onto the Earth Model to consider how energy flowing and
matter cycling can explain movement in the mantle. Finally, we will show how movement in the mantle causes movement of plates on the surface.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

Critically read scientific text to obtain scientific information about the systems and subsystems of the Earth to describe what is below the surface
(crust).

Develop or revise a model to represent what is below the surface of the Earth that results in energy flowing and matter cycling in Earth’s system
that could influence the movement of the plates.

WHAT STUDENTS WILL FIGURE OUT

The crust of the Earth is the “skin” that covers the mantle and the core.
The different layers of Earth have different temperatures.
The core is the energy source that transfers heat to the different layers.



Lesson 5 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 2 min NAVIGATION
We figured out that the crust of the Earth is broken up into different plates and that these plates are
mainly made of two types of rock: basalt or granite. We are now wondering about what we would
find if we could keep digging.

A

2 5 min BRAINSTORM WHAT NEEDS TO BE ADDED TO MODEL
We will revisit the model from Lesson 4 and problematize what else we need to figure out in order
to refine our model to more completely reflect what is below the plates.

B chart paper, markers

3 20 min WHAT IS BELOW THE PLATES?
Read about what is found below the surface of the Earth.

C Reading: What would we find if we could keep digging deeper
than the deepest mine?, Earth Model

4 15 min CONSENSUS DISCUSSION AND REVISIT DQB
Revise the class Earth model and add new questions to the DQB and new ideas for investigations.

D Reading: What would we find if we could keep digging deeper
than the deepest mine?, Earth Model, chart paper, markers,
Ideas for Investigation chart

5 3 min NAVIGATION
Brainstorm ideas for what could be causing the plates to move.

E

End of day 1



Lesson 5 • Materials List
per student per group per class

Lesson materials science notebook
Reading: What would we find if we could keep digging deeper than the deepest mine?
Earth Model

chart paper
markers
Ideas for Investigation chart

Materials preparation (15 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.



Lesson 5 • Where We Are Going and NOT Going
Where We Are Going

In this lesson, we read about what is found under the Earth’s plates. We discover the Earth is made of layers: the crust, the mantle, and the core. In Lesson 4, we learned that as you dig down
further, the temperature increases. From our reading, we figure out that the mantle is much warmer than the surface (up to 1,600℉) and at the center of the Earth’s core, the temperature is up
to 10,000℉. From what we know about temperature and thermal energy from earlier units, we reason that the energy from the core must be transferred up through the mantle to the crust.
We also compare the Earth’s diameter to the thickness of the plates, and realize that the plates, though they seem to be pretty thick, are actually rather thin compared to the whole Earth.

Where We Are NOT Going

We are staying with a very basic model of the Earth to include just the core, mantle, and crust. The purpose of this lesson, and the next, is to support students in figuring out what is happening
in terms of energy and matter flow below the plates that could be causing them to move. Analyzing and/or investigating more specifics of the layers of the Earth (e.g., there is an inner core and
outer core, or that part of the mantle is called the lithosphere) is beyond grade band.

The explanation for why the different layers of the Earth are made of different substances and how scientists have figured all of this out, is beyond grade band. Students will use what they
figure out in this lesson to reflect on how energy and matter flow result in plate movement.



2 min

5 min

LEARNING PLAN for LESSON 5
1 · NAVIGATION
MATERIALS: science notebook

Project slide A. Ask students to talk with a partner about the two questions on the slide: If we were to keep digging deeper than the deepest
mine, what do you think we would find?

Have a few student volunteers share out their ideas.

Say, Last class, we developed a model using earthquake data that demonstrated how deep below the surface earthquakes happen. Let’s revisit the
model we developed in our last lesson that includes what the Earth looks like from the side view as we dig below the surface.

2 · BRAINSTORM WHAT NEEDS TO BE ADDED TO MODEL
MATERIALS: science notebook, chart paper, markers

Take stock of what we have figured out so far to help us explain what is below the plates and possibly why the plates move. Ask students
to bring their notebooks and join you in a Scientists Circle. Then, tell students to make a t-chart in their notebook. On the left side of the
chart, we will record what we have figured out that should be reflected in a model to represent the plates on Earth. On the right side of the
chart, we will record what we still need to figure out.

Say, Using the model we have from Lesson 4, what have we figured out and what do we still want to know about the plates on Earth?

As students share, draw a t-chart (like the one on slide B) on a piece of chart paper and record their ideas (see sample to the right).

What have we figured out that should be in our
model?

What do we not yet know, but we think we
need to complete our model?

There are oceanic plates and continental
plates.
Some plates are made of denser rock
(basalt) while others are made of less
dense rock (granite).
Some earthquakes happen closer to the
surface while others happen deep under
the surface.
Earthquakes happen when these plates
move.

How deep do the plates go down?
What is under the plates?
The Earth is huge and the deepest mine
isn’t that far into the Earth, so what is
below the deepest mine?
How do scientists figure out what is
below the deepest mine?



20 min3 · WHAT IS BELOW THE PLATES?
MATERIALS: Reading: What would we find if we could keep digging deeper than the deepest mine?, Earth Model, science notebook

Obtain more information about Earth’s interior. While still in the Scientists Circle, reflect that our current model doesn’t show what is
happening under the plates. We almost need a side view model. Explain that in order for us to get some more information about what is
found below the plates, we have a reading that might help us figure this out. Tell students that they will also receive a blank handout of a
cross-section of the Earth. As students read, they will be cued to add to the handout in order to capture what they figure out what is below
the surface of the Earth. This model they develop as they read will be revisited when we revise our consensus model in the future.✱

ADDITIONAL
GUIDANCE

Switching between different viewpoints for modeling three-dimensional objects can be difficult for some
students. Up to this point in the unit, much of what we have been modeling about the Earth has been from a
bird’s eye view as if we are looking down on the Earth. In this lesson, we are asking students to switch their
thinking and picture what the Earth would look like from the side view, or if we could open up the Earth to see
the layers. In Lesson 4, they began to switch perspectives to view a cross-section of the Earth down to the
bedrock, but in this lesson we will continue to build on this by gathering information about the layers of the
Earth, both how large each layer is and the temperature of each layer. As students read the article, they will be
cued to add to a handout that has a blank cross-section of the Earth. Because this can be challenging for many
students, it is useful to have a tangible model as an analogy for the Earth for students to view, such as an
orange. When the orange is whole and unpeeled, it is like the model of the Earth we have been modeling, but if
we cut it in half and look inside one of the halves, we now have a cross-section of the orange all the way
through. We obviously can’t cut open the Earth to see a cross-section all the way to the other side, but we are
going to use what we read to develop a cross-section model as if we could cut it open and look inside.

Say, I have an article that could help us figure out more about what is below the surface of the Earth. In the last lesson, we figured out that if we dig
really deep under the surface we reach bedrock. We added this to our model by drawing a cross-section of the Earth, or a side view, to show that this
is under the surface. Today, we want to continue to develop this cross-section of the Earth as if we could go all the way through to the other side. To
help you develop this model, you will use the handout of a blank cross-section of the Earth. As you read, you will be cued to add to this handout to
develop a model of what is below the surface of the Earth. Use your close reading skills to collect some evidence about what the Earth is like below the
surface. At the top of the reading, let’s record the question we are trying to answer, “What is found under the plates of Earth?”

Display slide C and pass out Reading: What would we find if we could keep digging deeper than the deepest mine? and Earth Model to each
student. Students should read this individually and stop to add to the Earth Model handout as they read. Give them a few minutes to

read the article and add to Earth Model. Tell students when they finish, they should tape the Earth model handout into their notebook on the
next blank page and title this page Earth Model. Ask students to record 1 or 2 of the new questions they recorded at the end of the reading on
sticky notes. They will bring these to the Scientists Circle in a few minutes.✱

ADDITIONAL
GUIDANCE

The purpose of the reading is to provide students a way to figure out what is below Earth’s plates and then to
use these ideas to develop an initial model of the layers of Earth. The key ideas students need to get from the
reading are:

There are different layers of Earth that are made of different substances.
The different layers are different temperatures, with the temperature increasing moving towards the
center of the Earth.
The plates sit on the mantle which is made up of solid rock that has a consistency of hot asphalt or
putty.
The core is at the center of the Earth and is very hot.
The thickest plate is around 44 miles and the diameter of the Earth is around 7,900 miles,so the
plates are rather thin in comparison.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA

Thus far, students have been representing
different parts of Earth and subsystems
within Earth by drawing the layers of Earth,
their relative thickness to one another, and a
temperature gradient from the core to the
surface. These ideas are critical as students
begin making connections to the flow of
energy and the cycling of matter, which are
the focus of the next few lessons. They will
use their Earth models to represent where
energy is flowing in the system (from the
core to the exterior), and how that energy
flow leads to movement of the crust. In
addition, the model will be used to show
how the matter that makes up the crust
cycles in the Earth system, through the
formation and recycling of the crust. It is
important for students to not simply draw
the different layers of Earth, but to consider
the composition and temperatures found in
each layer so that they can leverage these
ideas in the next few lessons.

✱ SUPPORTING STUDENTS IN
ENGAGING IN OBTAINING,
EVALUATING, AND COMMUNICATING
INFORMATION

As students read through the text in this
lesson, they will obtain and represent
information about the size and temperatures
of the different layers of the Earth. This
information is critical in building a full model
of Earth, and to begin making connections
about the flow of energy from the core to
the surface, by tracing a pattern of
temperature through each layer of Earth.

The text also provides them with key ideas
about the composition of the mantle to
reinforce for students that the mantle is not



15 min

a liquid. This will be reinforced in the next
lesson.

4 · CONSENSUS DISCUSSION AND REVISIT DQB
MATERIALS: science notebook, Reading: What would we find if we could keep digging deeper than the deepest mine?, Earth Model, chart paper, markers, Ideas for Investigation chart

Convene a Scientists Circle for a Consensus Discussion. Ask students to convene in our Scientists Circle with their notebooks, Reading: What
would we find if we could keep digging deeper than the deepest mine? and Earth Model. Bring out the t-chart the class made at the beginning of
the lesson to refer to during this discussion. Project slide D.

Tell students we are going to use what we have figured out about what’s under the surface to revise our Earth model. Ask students to
share what they read about that we should add to our consensus model of the Earth.✱ Then ask students if they learned anything

from the reading that could help them answer any questions we still have on our t-chart that could help us develop a more complete model
of the Earth.

Suggested prompts Sample student responses Follow-up questions

What should we add to our class model to
represent what is under the surface (or
plates)?

There are different layers to the Earth; the
crust, the mantle, and the core.

The crust is where we live. The plates make
up the crust.

There is a mantle that is underneath the crust
and plates of the Earth.

The core is at the center of the Earth.

How should we represent these layers? Will
this help us represent what is below the
plates?
(Add labels for the crust and mantle to the
model.)

Pause here in reporting out what we have figured out from the reading to take stock of which questions from our chart we have answered.
Add these ideas on the left side of the chart and cross off the questions that we have an answer for. Then continue the discussion about what
else we have figured out from the reading.

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

One of the lesson-level performance
expectations for this lesson is: Develop or
revise a model to represent what is below
the surface of the plates on Earth that results
in them moving the way they do (systems).
This Consensus Discussion is a point in the
lesson where students, coming to
consensus, revise their initial Earth model to
account for new information about what the
plates are connected to and how they might
move.

✱ STRATEGIES FOR THIS
CONSENSUS DISCUSSION

Purpose: This discussion is to revise and/or
refine the classes’ current model of the Earth
using what we learned in the reading.

Listen/look for:
There are different layers of the
Earth.
The different layers are made of
different substances.
The different layers are different
temperatures.
The heat, or energy, from the core
transfers and heats up the mantle.
The mantle heats up the crust.
Though the plates seem like large
and thick pieces of rock to us, they
are rather thin compared to the
other layers of the Earth. (25 km for
larger plate, diameter of Earth =
12,700). Ratio for this is 1/508.



ADDITIONAL
GUIDANCE

The purpose for pausing after this first question is to edit our ideas of how to refine our model of the Earth and
to let students take stock of what we have figured out about the layers of the Earth before diving into the
differences in temperature and depth. These are all complicated ideas to conceptualize since they are on such a
grand scale. Taking a moment here to allow students to add the new idea that there are different layers inside
the earth, under the plates, to what we have figured out will also allow students more time to shift their
viewpoint to a cut-away model of the Earth from the top down or bird’s eye viewpoint.

Suggested prompts Sample student responses Follow-up questions

Is there anything else you read about that we
should add to our model to represent what is
below the plates?

We should add information or pictures to
show that the temperature keeps getting
hotter the deeper we go into the Earth.

Why should we add this to our model? How
might it help represent why the plates are
moving?
(This is to encourage students to begin
thinking about what we already know about
heat and energy transfer, and how that might
be affecting the movement of the plates. This
will be the focus of the next lesson.)

What did you read about how big these
plates are compared to the Earth?

If we could dig down under us through the
center of the Earth to the other side, we
would go over 7,000 miles! The crust is only
a little part of this...like 40 miles or so.

How should we represent this on our model?

Revisit the DQB. While the class is still together in the Scientists Circle near the DQB, ask students what new questions they have now.
Remind students of our norms and our protocol for adding questions to the DQB. They should listen carefully to the questions asked and
raise their hand to add their question when it relates. After students have had a chance to share some new questions, bring over the Ideas for
Investigation poster. Ask students to take a minute or two to brainstorm with their elbow partner how we could investigate their questions.

Ask, Who has some new investigation ideas we could do to help us get evidence to answer some of the questions on the DQB? When you share your
idea, please first share the question your investigation could potentially help us answer.

As students share their ideas, record them on the Ideas for Investigation chart.



3 min5 · NAVIGATION
MATERIALS: None

Brainstorm ideas for what could be causing the plates to move. Display slide E. Say, Now that we have figured out that the Earth is made of
different layers that are different temperatures and different substances, talk with a partner briefly about the two questions on the slide:

How can what we figured out about the layers of the Earth, help us to explain what is causing the plates to move?
What have we learned in the past causes things to move?

ADDITIONAL
GUIDANCE

In the Storms and Cup Design units, students learned about thermal energy, conduction, energy transfer, and
convection. In the Cup Design unit, students investigated why a cold drink warms up and figured out that
molecules collide and transfer energy to each other, which results in some slowing down and others speeding
up. Over time, if no more heat was added to a system, everything in the system would become the same
temperature. In the Storms unit, students learn that sunlight is absorbed by the ground, which heats up the
ground. As the ground heats up and the air above it interacts with it, the air heats up. In these two units,
students also learn that objects with a lot of energy (hotter things) transfer energy faster and more often to
objects with less energy (colder things). By asking this question at the end of this lesson, before going into
Lesson 6, students will be ready to connect what they already know to help explain convection within the
mantle.

Additional Lesson 5 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

Students read an article about the layers of Earth to help determine what is below the plates. Students record
what they figure out in a table at the end of the article and then share these ideas in a Consensus Discussion.
They use this information to brainstorm how to revise their Earth model to include these elements.

CCSS.ELA-LITERACY.RL.6.1 Cite textual evidence to support analysis of what the text says explicitly as
well as inferences drawn from the text.


