
LESSON 7: How much have the plates moved near Mt. Everest?
PREVIOUS LESSON We considered how movement in the Earth’s interior causes the plates at the surface to move in different ways. We used a convection demonstration to make

observations of motion before and after a heat source is added. We mapped our observations onto the Earth Model to consider consider how energy flowing
and matter cycling can explain movement in the mantle. Finally, we showed how movement in the mantle causes movement of plates on the surface.

THIS LESSON

INVESTIGATION

1 day

 

In this lesson, we model how the Eurasian and Indian plates are currently moving and infer where they
would have been, at different points in the past. We use data about plate movement from previous lessons,
to go back in time 1, 10, 100, 1,000 and 100,000 years ago to determine where two points on the plate
boundaries would be in relation to each other at these different points in time. As a class, we develop a time
series representation to show the location of the edges of the two plates, starting from 50 million years ago
-when the interaction between the two began -to the present.

NEXT LESSON We will develop a Gotta-Have-It Checklist and consensus model to explain the different kinds of movement at Mt. Everest. We will revisit other locations we’ve
investigated to see whether we can explain what is happening and realize that we need a new model to explain plates spreading apart. We will revise our
Gotta-Have-It Checklist and consensus model to explain locations where plates spread apart. We recognize we cannot explain the presence of volcanoes and
the differences in earthquake patterns and decide to gather more information.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

Apply mathematical concepts (ratio, proportion) to measure and calculate how far two points on Earth’s plates moved over certain amounts
of time (scale,) ranging from a few years to millions of years.

WHAT STUDENTS WILL FIGURE OUT

The current rates of the Eurasian and Indian plate movement can be used to determine where these plates would have been in the
past.
The plates on Earth have been moving for millions of years at relatively slow rates (cm per year) and this has resulted in them
moving vast distances (many kilometers) over that length of time.



Lesson 7 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 3 min NAVIGATION
Revisit Mt. Everest and what we know about how it is moving

A

2 25 min DEVELOP A MODEL FOR LOCATION OF MT. EVEREST OVER TIME
The class will conceptualize how the two plates near Mt. Everest are
moving. Using this, they will work back in time to capture where these
two plates were in the past.

B 4 meter sticks, flexible tape measure or 5th meter stick, 2 paper clips, small
sticky notes, chart paper, Compass Rose, Relief map with Eurasian and Indian
Plate, Instructions for whole-group discussion and modeling of plate movements

3 10 min MAKING SENSE
Using data collected from whole group investigation, make sense of what
happens when plates move over time.

C

4 5 min DEVELOP INITIAL TIME SERIES REPRESENTATION OF PLATE
MOVEMENT OVER TIME
As a class, use what we modeled for plate movement and our answers to
the sense-making questions to develop a time series model of the two
plates to show where Mt. Everest is located over time.

D chart paper, markers

5 2 min NAVIGATION
Brainstorm how this can help us explain what is happening at Mt.
Everest.

E

End of day 1



Lesson 7 • Materials List
per student per group per class

Lesson materials science notebook 4 meter sticks
flexible tape measure or 5th meter stick
2 paper clips
small sticky notes
chart paper
Compass Rose
Relief map with Eurasian and Indian Plate
Instructions for whole-group discussion and modeling of plate movements
markers

Materials preparation (20 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.

Before facilitating this investigation with students, it would be helpful to look over Instructions for whole-group discussion and modeling of plate movements to give you an idea of how to
incrementally build a representation on the floor to help students visualize the movement of the plates.



Lesson 7 • Where We Are Going and NOT Going
Where We Are Going

Students begin to put some pieces together to describe how the plates are moving on Earth. Prior to this lesson, they have figured out that earthquakes happen at many different
locations on Earth and that they tend to happen where plates meet or interact. Last lesson, students figured out that plates move due to convection currents within the mantle. In this
lesson, we problematize the need to figure out how much the plates have moved over time.

Where We Are NOT Going

Though we are looking at how plates have moved over time, we are not concerned with attributing a name to this process - continental drift - at this time. We know plates do not move
unilaterally in one direction or at the same speed. To support students in developing a model of how the plates have moved over time, we have simplified this process to a unilateral
move. To accurately represent plate movement, plates on a sphere would require geometry and physics, which would be beyond grade band.



3 min

25 min

LEARNING PLAN for LESSON 7
1 · NAVIGATION
MATERIALS: None

Project slide A. Remind students that back in Lesson 1 we read about how Mt. Everest is moving each year. We also figured out that Mt.
Everest is located near where two plates meet. And from our last class we figured out that the make-up of the mantle and the energy
that is transferred from the mantle causes plates to move. Using what we have figured out so far, ask students to turn and talk about
how the plates have moved over time.

Say, How could we figure out what the land, or Earth, was like at Mt. Everest in the past? How can we use the evidence we have collected so far to help
us with this? What other evidence would we need?

Have a few students share their ideas.

2 · DEVELOP A MODEL FOR LOCATION OF MT. EVEREST OVER TIME
MATERIALS: science notebook, 4 meter sticks, flexible tape measure or 5th meter stick, 2 paper clips, small sticky notes, chart paper, Compass Rose, Relief map with Eurasian and Indian
Plate, Instructions for whole-group discussion and modeling of plate movements

Ask students to come sit in a Scientists Circle with their science notebooks. Tell students that as a class they are going to work together
to represent what has happened over time with the two plates that are interacting near Mt. Everest. Point out that there is a compass
rose taped to the floor. While sitting together in this circle, tell the students we are going to try to figure out where these two plates
would have been in the past, using evidence we have from earlier lessons about the plates and how they move.

ADDITIONAL
GUIDANCE

This activity does not need to be done around the DQB, but it does need to be done in an area of the room
where everyone can sit and see the center of the circle. In the center of the circle you will need enough
space to tape down 4 meters sticks to represent the cardinal directions of N, S, NE and SW. These will be
used to model the movements of the two plates that are colliding to form Mt. Everest (the Eurasian and
the Indian plates). Before class, be sure to tape down the compass rose to the floor, in the center of the
area where the students will circle around.

Suggested prompt Sample student response

Can someone look back in their notebook, or up on the DQB, and
remind us what two plates are interacting near Mt. Everest?

The Indian and the Eurasian plates

Can someone remind us how these two plates are moving? Which
direction and how fast?

The Indian plate is moving ~ 6cm a year towards the northeast.
The Eurasian plate is moving ~2 cm a year towards the south.

Tape down a meter stick along the south line of the compass on the floor. Tape a second meter stick along the northeast line of the
compass.

✱ ATTENDING TO EQUITY

The years chosen for the students to work
with are all round numbers that can easily
be found by moving the decimal. These
math calculations should be accessible to
middle school students, but you may wish
to have calculators available for students to
use.



Say, Okay, we are going to use these meter sticks and the compass rose on the floor to model what we think is
happening with these two plates now, in the future, and in the past.

Show the students the two plate manipulatives: one for the Eurasian plate with a small flag on it and one
for the Indian plate with another small flag on it. Tell students, The flags are on these so that we can visualize
what happens over time with these plates and that they actually do not represent any real life flags at the plate
boundaries today. They are just so we can watch a point on each plate as we figure out what happens as they move.
Ask students whether these look familiar to the maps we have been looking at so far in the unit. Then,
place the two halves of the cardstock with the plate representations on them, on top of the two meter
sticks so they are right up against each other and the two flags are touching each other.

Tell students the two flags represent a spot on Earth, near the Himalayas today where the two plates
meet. As we do our investigation to figure out how much the plates near Mt. Everest have moved over
time, students should watch what happens to the two flags over time.

Project slide B. Ask students to set up a table, like the one on the slide, in their notebooks to record data.
Take a few minutes to make sense of what this set-up is representing. Make sure students realize that the
plates are not this small.
Also talk about the data from scientists, which show that the plates on Earth move in cm per year.
This is something we can see here with our model, but in real life when the plates move these
small distances, it may not be something we can actually see.

Say, Let’s start by recording how far apart the flags would be today. What should we write in our table for
how far apart the flags are? If they are right up against each other, then how many cm apart are they? Right,
zero.

Time How far apart are the two flags? (in
cm)

Wonderings I have

Today 0 cm

Suggested prompt Sample student response

Are these two plates on Earth the same size as the ones here in our
model?

No! The plates on Earth are much larger.

In earlier lessons, we found out that plate movement is measured in
cm per year. If we use the plate models we have here to present this,
do you think we will be able to see how far apart the plates are in cm?

Yes…we can see cm on a ruler or meter stick.



Suggested prompt Sample student response

Okay, when the plates on Earth move in real life in cm, do you think
people can observe this movement?

Probably not. It is such a small amount to move and the plates are so
large! Also, does it move all at one time? Or constantly over the year?

It seems like it would be difficult to measure.

Say, Now let’s use our representation of the two plates to see if we can figure out some things about how the plates have moved over time. Then let’s
use this to figure out where the plates were years ago.

Suggested prompt Sample student response

If this represents how the land looks right now and where these two
flags are located, how would we change it to represent the future?
What way would we move the two plates?

The Indian plate should be moved 6 cm along the NE ruler and the
Eurasian plate should move 2 cm along the S ruler.

What do you see happening to the plates as they move into the
future?

They are running into each other and colliding. Maybe one has to go
under or over.We learned that plates are pretty thick and solid.

(Most likely students will begin to share questions they have about
this. Encourage them to record their questions in their notebooks for
now.)

Okay, let’s move the two plates back to where they are today. Now,
what if we want to show where they would have been one year ago?

We would want to move the Eurasian plate 2cm backwards. We
would move the Indian plate backwards 6 cm.

How would we show the plates moving backwards? In which direction
should we move them?

North for the Eurasian plate since it is moving towards the south.

SW for the Indian plate since it is moving in the NE direction.
(Before moving the plates backwards, tape down a third meter stick
along the N line of the compass and a fourth meter stick along the
SW line of the compass.)

Move the two manipulatives for the plates to represent where they would be one year ago. You can ask a student volunteer to do this as
well. The flag on the Eurasian plate should be placed at 2 cm on the meter stick along the N compass line and the flag on the Indian
plate should be placed at the 6 cm mark on the meter stick along the SW line of the compass.

Suggested prompts Sample student responses Follow-up questions

What are some things you notice when we
move the plates to represent where they
would have been one year ago?

There is space in between them. What does the space represent? What is the
space or gap?

(Encourage students to record any
wonderings they are sharing out loud in their
notebooks.)

Say, Today, these two flags are right up against each other, but one year ago, they were rather far apart. Let’s measure how far apart they are in cm
in our representation. These two flags should measure about 7.5 cm apart.



Time How far apart are the two flags? (in
cm)

Wonderings I have

Today 0 cm

1 year 7.5 cm

Suggested prompt Sample student response

What if we wanted to represent where these two points on the plate--
represented by the flags--would be 10 years ago? What would we do?

We would need to move each plate backwards 10 times as much.

So the Indian plate would need to be moved SW 60 cm (6 cm times
10 years).

The Eurasian plate would need to be moved N 20 cm (2 cm times 10
years)

Okay, before we move them backwards, make a prediction and record
it in your notebook in the margin. How far apart would the two flags
be when we move them back in time ten years?

(Give students a minute to record their prediction in their notebook)

Ask a few volunteers to help with this measurement. One volunteer can move the Eurasian plate piece and another can move the Indian
plate piece. A third volunteer can use a meter stick or flexible tape measure to measure the distance between the two flags. It should be
about 75 cm apart. Have students record this in the table in their notebook.

Suggested prompt Sample student response

What are some noticings you have about how far apart the flags are a
year ago and how far apart they are ten years ago?

It seems like there is a pattern that for every year back in time the
flags move another 7.5 cm apart.

Okay, if this pattern were to continue, could you figure out how far
apart the flags would be 100 years ago?

Yes… We could continue to move the two plates apart the correct
number of centimeters. We could just use multiplication to figure
this out because for one year, the flags were 7.5 cm apart and for 10
years they were 75 cm apart. That is just 7.5 x ten.

Could we measure that using our pieces and the meter sticks? No! We would need to have more room.

But we could just use multiplication to figure this out because for one
year, the flags were 7.5 cm apart and for 10 years they were 75 cm
apart. That is just 7.5 x ten. So couldn’t we do the same thing for 100
years.



Say, It sounds like many of you have found a pattern to the data. Take a few minutes to work with an elbow partner to fill in the data table in your
notebook to determine how far apart the flags would be 100 years ago, 1,000 years ago, and 1,000,000 years ago.

Give partners a few minutes to fill their tables for these points in the past. Below is a sample completed table:

Time How far apart are the two flags?
(in cm)

Wonderings I have

Today 0 cm

1 year 7.5 cm

10 years 75 cm

100 years 750 cm

1000 years 7500 cm

1,000,000 years 7,500,000 cm

Facilitate a brief Initial Ideas Discussion. Examine the representation of the two plates and reiterate what has been figured out.

Say, Okay, let’s look at our two plate pieces again. Let’s start at the point they are today.

Place the two pieces back together so the flags are right up against each other. Then ask students which way the plates should be moved
to represent how they will move in the future. They should say the Eurasian plate will move south and the Indian plate will move
northeast. After they tell you this, move them so they run into and over each other. Ask students to reflect on what they see and ask
them what is happening. Encourage them to think about what they learned in the last lesson about how the mantle affects the
movement of the plates and how this might help us figure out what is going on here. Questions will erupt when this is demonstrated
about what happens to the land. Encourage students to record these questions in the wonderings section of the data table.

Say, As the plates continue to move, we saw they run into each other. What happened when we represented the past?

Bring the two plate pieces back to the center to represent today with the flags up against each other. Now ask which way the pieces
should be moved to represent where these points on the plates were in the past. Ask students to reflect on what they see happening
and ask them what the space in between the plates represents. Where did it come from?

KEY IDEAS Purpose: The manipulation of the plate pieces and the corresponding discussion will encourage students to
begin thinking about what happens to land when the plates move. Over multiple lessons, they will figure
out land can be deformed when plates move. When they see the plate pieces move over each other, it
leads to questions about how this really happens because large, solid pieces of Earth’s surface can’t just
move past each other or over each other.

Listen for:
Maybe when those two points on the plates move in the future and interact, the land will keep
pushing up and the mountains will get taller, or maybe one of them moves over the other one.
When we move the plates back in time, there is a large gap between the two points on the plate.
Maybe this gap is an old mountain or maybe this land is flat land.



10 min

5 min

3 · MAKING SENSE
MATERIALS: science notebook

Ask students to return to their seats to answer four making sense questions. Project slide C. Tell students, On the slide are four
questions. In your notebook, in your data table, answer these four questions individually.

Give students a few minutes to answer these questions on their own✱:
a. What was in the gap that is created when the plates are moved to represent the past?
b. What happens to this gap as the plates continue to move in the future?
c. What new questions does this make you have?
d. What about 10 million years ago? What would this have looked like?

✱ SUPPORTING STUDENTS IN
ENGAGING IN USING MATHEMATICAL
AND COMPUTATIONAL THINKING

The activity with the meter stick, along with
this written explanation, are intended to
support students’ development of the
practice of mathematics and
computational thinking. By posing
questions that require mathematical
reasoning, students can gain conceptual
understanding of the impact of plate
movement over long periods of time.

4 · DEVELOP INITIAL TIME SERIES REPRESENTATION OF PLATE MOVEMENT OVER TIME
MATERIALS: science notebook, chart paper, markers

Explain, Today we used representations of the Eurasian and Indian plates to figure out where they would
have been located in the past. Let’s take a few minutes to capture what we figured out on a poster. Let’s
capture different snapshots in time, but let’s start with today.

Project Slide D. With the class, talk through how to represent where the two plates would be at the
following times in the past: today, 10 years ago, 100 years ago, 1,000 years ago, and 1 million
years ago. Ask students how many cm apart the flags should be at each time period. Use a chart
paper to capture where the two points on these two plates would be located today and 1 million
years ago with space in between to capture questions about what the land is like in between at
different points in time. Label the number of cm these two would be apart on the poster paper at
each point in time. Share with students, that according to research done by scientists, the collision
between these two plates began 50 million years ago. Then ask them how this could be
represented on our model.

Problematize how our model is only a representation of what is happening. Once the different
representations are up on the chart and labeled in cm, talk about how we usually don’t measure
such large distances in cm, but rather in kilometers or miles. Discuss with students how even
though the amount the plates movement on a yearly basis is measured in cm, and we can record
this movement in cm on our model, our model still just a representation of what is happening. Talk about how the size of the plates in
our model are MUCH smaller that the plates on earth.

ADDITIONAL
GUIDANCE

You can ask students how we could represent these distances in km. Some students might know the
conversion of 100,000 cm in a km. If they don’t, you can spend a short amount of time to reason it out
using what they know about cm to meters and meters to km. Don’t spend too much time with this though
as it is not the purpose. Instead, the purpose here is to help students grasp how far apart large numbers of
cm are. So it is okay to put up the conversion of 100,000 cm in 1 km.



2 min

As a class, work through the conversions and then add the distance in km to the representations on the chart paper. Encourage students
to also add this to the data table in their notebooks. A sample data table with the conversions added is included here:

Time How far apart are the two flags?
(in cm)/ (in km)

Wonderings I have

Today 0 cm/ 0 km

1 year 7.5 cm/ .000075 km

10 years 75 cm/.00075 km

100 years 750 cm/ .0075 km

1000 years 7500 cm/.075 km

1,000,000 years 7,500,000 cm/75 km

50,000,000 years 375,000,000 cm/ 3750 km

ADDITIONAL
GUIDANCE

If students are more familiar with miles, or are asking about how many miles apart these two locations
would be, share with them that there are about 1.6 km in every mile, or 3.1 miles for every 5 km. Then use
this to determine how many miles apart each location would be in that unit and label this on the chart
paper.

5 · NAVIGATION
MATERIALS: None

Project slide E. Ask students to turn and talk with a partner about the questions on the slide:
How can this help us explain what is happening at Mt. Everest?
And how can this help us explain what is happening at the other site locations?

Some sample student responses:
When we moved the two paper Earth plate representations towards each other, they ran into each other and kind of pushed
up, so maybe that is what is happening, or what happened to cause the mountains to form.
Maybe what we saw happen with the plates when they ran into each other in our representation also happens where Mt.
Everest is and that is why there was an earthquake.
Maybe this happens at all the earthquake sites we have researched. We should look at some more data about our site
locations.

Allow students to share some thinking, as time permits. If there is still time after students share some of their ideas, offer time for
students to share some of their wonderings.



Additional Lesson 7 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
MATH

In this lesson students collect data in a table about the distance between two points where two plates meet.
As the class represents where these two points on the plate edges would be in the past, a proportional
pattern is discovered. For every year the points are moved to represent the past, the distance between the
two increases by about 7.5 cm. Students use this relationship to extrapolate where the two points on the
plate edges would have been 10, 100, 1000, 100,000 and 50 million years ago.

CCSS.MATH.CONTENT.6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical
problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams,
or equations.


