
LESSON 13: Why is there so little ancient seafloor left on the top of Mt. Everest?
PREVIOUS LESSON We examined fossil evidence from around the world and found that the presence of sea-creature fossils far from water is common. We learned about the

process of fossilization and found out that finding fossils from soft-bodied organisms without bones is rare. By learning about the relative ages of rocks and
fossils, we figured out how to predict whether specific locations may have once been covered by water. Finally, we explained how older rock layers, and buried
fossils, could end up at higher elevations in Utah and on Mt. Everest.

THIS LESSON

INVESTIGATION

3 days

  

In this lesson, we look back at the Mt. Everest fossil record and realize that only a small portion of the
original seafloor is present. We analyze pictures of other locations where landscapes have changed to try to
understand what can move land and other objects without humans digging them up or moving them
around. After we make predictions about what might be happening, we explore stations that give us clues to
what might be happening in our images. We come together as a class to describe these changes, watch
time-lapse videos to see if these changes happen rapidly or over a long time, and update our Progress
Trackers with new ideas to explain the disappearing seafloor layer on top of Mt. Everest.

NEXT LESSON We will develop a time-series model to explain how a marine fossil formed, got to the top of Mt. Everest, and was then exposed for climbers to find it. We will
then use these same ideas on an embedded assessment task. Finally, we will revisit the DQB and celebrate our accomplishments.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

Critically read scientific texts adapted for classroom use to obtain information about the causes of rock to break down and move around at
Earth’s surface, changing the shape of the land over time (effect).

Apply scientific reasoning to show why weathering and erosion data can help explain how water and wind can shape the land over long
periods of time.

WHAT STUDENTS WILL FIGURE OUT

Natural forces (like wind, water, ice, rock, and living organisms) can break down solid rock and other materials at Earth’s surface into
smaller particles (weathering).
Particles, once weathered, are moved by forces and/or gravity to a new area or location (erosion).
Weathering and erosion tend to happen over a longer time period and can take years to occur.
The ocean floor that was once present at the top of Mt. Everest must have been worn away through these processes.



Lesson 13 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Facilitate a Turn and Talk, followed by whole group discussion to take stock on what we’ve learned and what
we are wondering.

A

2 2 min PREPARE FOR OBSERVATIONS OF LANDSCAPE IMAGES
Prepare students to make observations of 8 different landscape images.

B Image Observation Table, Landscape Images
chart, markers

3 10 min MAKE OBSERVATIONS OF LANDSCAPE IMAGES
Display 8 images to the class and have students develop ideas of what may have happened to each
landscape, focusing on what caused the layers and materials to change.

C-J Image Observation Table

4 10 min SHARE LANDSCAPE IDEAS
Students share their ideas of what happened at each station and in the images with a partner.

K Image Observation Table

5 15 min FACILITATE A DISCUSSION ABOUT THE LANDSCAPE IMAGES
Students go public with their ideas during an Initial Ideas Discussion. Record students’ ideas on a class chart
to be revisited later.

L Image Observation Table, Landscape Images
chart, markers

6 3 min ASSIGN HOME LEARNING: SELF-DOCUMENTATION
Brainstorm with students about places within their communities where they might have seen similar
landscapes

End of day 1

7 10 min SHARE SELF-DOCUMENTATION AND BRAINSTORM RELATED PHENOMENA
Share self-documentation home learning assignment. Add any additional related phenomena.

self-documentation image or drawing, chart
paper, markers

8 35 min MODEL LANDSCAPE CHANGES THROUGH JIGSAW STATIONS
Students investigate their ideas about how land can change.

M-N Landscape Stations, Landscape Stations

End of day 2

9 15 min MAKE SENSE OF STATION LEARNING
Facilitate student sharing of ideas from stations as students explain what might have caused the images to
change over time.

O Image Observation Table, Landscape Stations,
Landscape Images chart, markers

10 10 min ANALYZE TIME-LAPSE VIDEOS
Review time lapse videos and determine the timescale at which the events occurred.

P-W Landscape Images chart, markers,
computer, projector

11 15 min REVISITING EVEREST
Students use new understandings of weathering and erosion methods to explain why the layers of
seafloor on Everest are disappearing.

X-Y chart paper, markers

12 5 min EXIT TICKET
Students complete an exit ticket over the formation of Horseshoe Bend in Arizona.

Z notecard

End of day 3



Lesson 13 • Materials List
per student per group per class

Landscape Stations materials 2 empty cups
2 pipettes
vinegar
limestone or other rock with calcium carbonate
piece of brick or stone (without calcium carbonate in it)
paper towels
5 disposable baking pans
sand (wet and dry)
4 cups of gravel or aquarium rocks
low grit sandpaper
1 package powdered sugar or flour
textbooks to prop up baking pan
buried objects (shells
rocks)
twisty party balloons
1 hand bicycle pump
1 small fan
1 large plastic tub (28 qt)
ruler
1 small watering can

Lesson materials Image Observation Table
self-documentation image or drawing
Landscape Stations
science notebook
notecard

Landscape Images chart
markers
chart paper
computer
projector

Materials preparation (35-45 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.

Prepare a chart to record student observations of the 8 images on slides C to J. This chart should mirror the table shown on Image Observation Table. Title the chart “Landscape Images.”
Using multiple sheets of chart paper if needed. This will be the main public representation of student work for this lesson.

Day 2: Landscape Stations
Group size: 6 groups of 5 or less students
Setup: Prepare the stations ahead of time using Station Setup. Print five copies of Station Instructions and Breaking Rock Station Readings. Place the instructions and readings at
each corresponding station.
Notes for during the lab: While students are in their stations, rotate among the stations to make sure materials are being properly used and for the intended purposes. Students
may feel tempted to use the water and sand in other places and for other methods. Circulate to make sure that floors and other surfaces stay clean. At the end of the 10
minutes, have students reset the stations to their original setup to prepare them for the next group.
Safety: Remind students that the materials could be slippery and dangerous if they end up on the floor. Spilled water could cause a slipping hazard, and sand can reduce
traction on certain types of floors. Be aware and monitor any spills that may occur. Box cutters, any knives, or sharp scissors do present a cutting risk. Be careful to not cut open



any skin when preparing the materials. Sharp edges may also be present on any modified plastic pieces (plastic bottles that have been cut, etc.). Remind students to be careful
with the edges of cut plastic.
Disposal: All sand that is wet can be left out to dry and used again.
Storage: Sand and other materials can be stored in the large plastic bin used for one of the stations. Baking dishes can be stacked and all other materials placed inside the bin.
Sand and rocks can be placed in a plastic storage bag and used again.



Lesson 13 • Where We Are Going and NOT Going
Where We Are Going

In this lesson, students observe pictures of changes that have occurred in different landscapes. Students reason how these changes occurred. Students engage in learning stations and
readings to learn more about how forces could have changed the landscape. We will identify these changes as happening quickly or over time. We compare station learning and apply
this learning back to our images. We explain how each of the images have been altered by forces over time, and how some images have had multiple influences changing their
structures. We also name these forces with new vocabulary: weathering and erosion. We watch time-lapse videos to figure out the timescale at which these changes are occurring. Finally,
we take our learning back to Mt. Everest and determine what has caused the seafloor to vanish over time. We also use our learning to explain what has happened at Horseshoe Bend as
an exit ticket. We were left wondering why Mt. Everest was still getting taller, even though weathering and erosion were taking place on the mountain.

Where We Are NOT Going

We are not focused on specifically naming types of weathering and erosion (aeolian, oxidation, carbonation, exfoliation, etc.). Soil moisture content and the polarity and heat capacity
of water will not be explained in relation to the processes of weathering, erosion, and deposition. We will not be identifying inputs and outputs of specific components in relation to
their energy, or specific timescales over which these changes occur. While we will be learning about chemical weathering, this lesson will not go in depth on the subject. We will not be
explaining the role of the carbon cycle in this process. We will not be going into how specific viscosities impact the process, nor will this lesson talk about solubility, recrystallization, or
viscosity. Exact measurements will not be taken, as this will be a more qualitative station lesson.



5 min

LEARNING PLAN for LESSON 13
1 · NAVIGATION
MATERIALS: None

Take stock of where we are in our learning. Project slide A and give students a minute to discuss with a partner the questions on the
slide.

What did we figure out in our last lesson about Earth’s layers?
What are we now wondering about?

During the Turn and Talk, circulate to listen to students’ ideas.

Reconvene students and lead a brief whole class discussion of students’ responses.

Suggested prompt Sample student response

What did we figure out in our last lesson about rocks and their layers? We figured out that the rocks help us date things.

We can use the relative position of fossils within a rock layer to date
fossils.

Fossils within the same layer are often the same age.

The fossils are made of different types of rock.

Sometimes rocks get lifted up and older rocks get closer to the
surface.

At the end of our lesson, we started to realize it’s pretty interesting
that fossils become exposed on their own. We saw that the seafloor
was only found at the top of mountains and there wasn’t much of the
seafloor left when compared to other layers.

What are we now wondering?

We think forces wear away on the rocks, but why is the seafloor only
left at the top of the mountains? Where did it go?

Where did the rest of the seafloor go?

Did all of the seafloor get lost the same way?

How did those fossils, if they were buried so far down at one time, get
to the top of Mt. Everest and then become exposed?

What causes some of the fossils to poke out of rocks if they were
once buried deep down?

Say, Last time we had a chance to look at the different layers of rock and we were wondering, “Why is there so little ancient seafloor left at the top
of Mt. Everest?” We have some pictures of other rock layers that also look like they have disappeared. Let’s take a look at these and see if we can
figure out what happened.



2 min

10 min

10 min

2 · PREPARE FOR OBSERVATIONS OF LANDSCAPE IMAGES
MATERIALS: Image Observation Table, Landscape Images chart, markers

Set-up science notebooks with observation sheet. Project slide B. Pass out 1 copy of Image
Observation Table to each student. Students will use the table on the handout to record
observations of 8 images that appear on slides C -J. Display the class “Landscape Images” chart
made prior to Day 1 (see advance preparation section). Students will need to attach this handout
to their notebooks, either before or after their observations.

Remind students that as scientists, it’s important to document our ideas as we figure things out.
The handout will help us track how our ideas change as we learn new information.

Say, When we look at these photos, let’s try to figure out what has happened to the rock layers and sea floor,
and ask, “Why is it disappearing?” As we look at each image, we’ll record our ideas in the “what may have
happened,” column. Ask students to write down their own ideas before sharing their ideas with
someone else.

3 · MAKE OBSERVATIONS OF LANDSCAPE IMAGES
MATERIALS: Image Observation Table

Make observations of 8 different landscape images. Project slide C showing the first landscape image. Prompt students to make
observations of the image and record their ideas in the “What may have happened” column on their observation sheet. They will
complete the “What we figured out” column on Day 3.

Repeat this same process for the remaining 7 images. Display slides D-J showing different landscapes. Spend about 1 minute on each
image. Emphasize to students to focus on how changes could happen by a natural force (not from humans). Use the prompts on the
slide to guide student thinking as they make their observations.

4 · SHARE LANDSCAPE IDEAS
MATERIALS: Image Observation Table

Have students find a partner and share their ideas. Project slide K. Tell students they will find a partner and share ideas on how each
location must have changed over time. Students should listen carefully to their partner’s ideas and write down any new ideas that they
learn from their partners on their observation table, in the same column they used for recording their initial ideas. Let students know
that they will be sharing their partner’s ideas with the whole class, not their own ideas.✱ As students share with a partner, circulate to
listen to their ideas.

✱ ATTENDING TO EQUITY

This structure of sharing a partner’s ideas is
important so that all ideas are heard. Some
students may not feel comfortable sharing
their ideas in front of others, or may want
to discuss ideas before going public with
the class. By having students share ideas
with a partner, then having that partner
share the ideas with the class, students
who may not normally contribute, have
their voices heard and validated by others.
This strategy also provides a lower barrier
for entry into the conversation for
emergent multilingual learners.



15 min5 · FACILITATE A DISCUSSION ABOUT THE LANDSCAPE IMAGES
MATERIALS: Image Observation Table, Landscape Images chart, markers

Facilitate an Initial Ideas Discussion and record ideas on a class chart.✱ Project slide L. Say, Wow, it seems like we have a lot of ideas! Let’s
generate a list of our ideas about how these areas have become exposed. Elicit one idea from each partner to add to the class chart. As ideas
repeat, add a checkmark to note that more than one person had the same idea.

Suggested prompt Sample student response

Image 1 - Rock in Ocean

Look at the bottom of the rock. What must have happened for those
layers to go away?

Maybe something moved them.

The waves may have hit the rocks until they were worn away.

It looks like something dug it out on the bottom. Maybe the rock was
softer there, like a different rock layer.

Maybe the water washed it away? There’s a lot of water around it.

Image 2 - Abandoned House in a Meadow

Take a look at this house. It looks like someone tore part of it down, but
no one has touched it! What could have happened? Where are those
layers going?

It looks really wet. Maybe the rain did it, but how could rain tear down
a house?

Maybe the plants around it broke it up?

It looks like the plants are growing up over it and taking it over. Could
the plants be making it crumble?

Is there possibly something eating away at the rocks?

Image 3 - A Road

Something happened to break the road into pieces! What might have
happened to the road?

The road could have gotten washed away.

Maybe something really big hit the road.

Image 4 - Sidewalk in a City

This sidewalk cracked, but humans didn’t crack it. What could have
made this layer change its position?

Maybe something dug it up.

The tree branch could have broken it up, but how?

Did they try to put the sidewalk over the tree root?

Image 5 - Rock in North Dakota

Look at the fossil that was exposed under this rock. Humans did not do
this. What happened to the rock layers that were once around it?

The rocks may have fallen, but what would make them fall?
The rocks could have gotten knocked off by something.

It looks dry so it probably couldn’t have been water. Could it be
something else?

Maybe something dug it out that wasn’t a person.

✱ STRATEGIES FOR THIS INITIAL
IDEAS DISCUSSION

This Initial Ideas Discussion is a quick way
to elicit student ideas and experiences
about different causes for why different
landscapes look the way they do. Students
will notice broken rocks or landscapes have
something to do with water. Accept all
student answers.



3 min

Suggested prompt Sample student response

Image 6 - Rocks on a Mountain

These rocks on the side of the mountain used to be part of the
mountainside. What happened to that rock layer to turn them into
these pieces and move them?

Something with a lot of force must have done that.

It looks like something was grinding up the rocks as it went. Is
something grinding them up?

It looks like something slid over it. Maybe it's water?

Image 7- House on a Cliff

This shoreline used to be so much further out! What happened to the
layers of shoreline?

The waves could have washed them out.

A storm might have hit them with enough force to move them.

Image 8 - Steps in a Forest

These steps used to look great, but now they look all worn and old.
What has happened to these steps?

People must have walked across them a lot!

The plants look like they’re growing in between them. The plants may
have been breaking up the rock.

Once all ideas have been shared, reflect on the list and say, Do we think all our ideas are represented here?

Connect to local examples. Take a moment to draw out any student ideas or experiences with these kinds of images in their own
community. Say, Have you seen this happening where we live? Let students share some examples.

6 · ASSIGN HOME LEARNING: SELF-DOCUMENTATION
MATERIALS: None

Introduce students to the self-documentation home learning assignment.✱ Explain to
students that self-documentation is a way to see where these things they are talking about
in class, happen in their own lives and in their own communities. Ask students to “photo
document” or hand-draw an example of where they see a place near their home or in their
community where the landscape is changing and/or rocks are breaking. If necessary, you
may want to brainstorm a few options together. For example, options can include:

broken sidewalks,
a stream moving dirt,
waves on the side of a local lake, or
an old building where rocks are breaking down.

Preview with students the logistics for how to share the photos with you via the class’s
website, email, or airplaying them for the class.

The image to the right comes from the STEM Teaching Tools
(http://stemteachingtools.org/sp/self-doc) and depicts one example of how a teacher
printed and displayed images brought in by their students.

✱ ATTENDING TO EQUITY

In between day 1 and day 2 of class (or
even later in the unit) students can
document observations in their community
of places where rock is being broken or
worn down. By using the self-
documentation strategy, students will
connect weathering and erosion processes
occurring in their local community.

https://www.google.com/url?q=http://stemteachingtools.org/sp/self-doc&sa=D&ust=1576697467804000


10 min

35 min

ADDITIONAL
GUIDANCE

The purpose of the self-documentation is to:
(1) ask students to “photo document” aspects of their everyday lives (e.g., about a phenomena or topic),
(2) cluster their photos into similar types of changes or problems,
(3) identify which ones present possible areas of investigation for the unit,
(4) support students in engaging in investigations related to their focus, and
(5) arrange for students to present their results to members of the community/STEM experts.

This home learning supports students in step 1. Students will need to complete step 2 in the next class or
within the next few classes, depending on how much time you need to organize students’ photos.

Steps 3, 4, and 5 are not explicitly included in this version of the unit.

Source: http://stemteachingtools.org/brief/31 and http://stemteachingtools.org/sp/self-doc

End of day 1

7 · SHARE SELF-DOCUMENTATION AND BRAINSTORM RELATED PHENOMENA
MATERIALS: self-documentation image or drawing, chart paper, markers

ADDITIONAL
GUIDANCE

You may need additional time to collect, print, and organize students’ photos from the self-documentation
home learning. If so, use time during today’s class for students to verbally share what they have observed to
generate a list of local examples. When ready with printed photos, return to the self-documentation activity
to complete step 2 of the process (see above callout box for steps).

Have students share local examples from the home learning and construct a list of related phenomena. Give each student an
opportunity to share what they have self-documented as part of the home learning assignment.✱ Students do not need to share their
photo or drawing unless you have a quick and easy way to do it (e.g., airplay on tablets or previously uploaded images).

As students share their examples, record them on chart paper organizing the examples (as much as you can) into clusters. Clusters may
include: rocks breaking, broken sidewalks, sand/dirt moving, or exposed rock formations. After all students have shared at least 1
example, allow students to take a second pass at the list, offering examples that they may not have seen locally, but know about from
secondhand sources (news, internet, movies, etc.).

✱ ATTENDING TO EQUITY

The purpose of the self-documentation is
to broaden students’ experience of the
phenomenon, while also making the
phenomenon more personally connected
to them and their lives.

8 · MODEL LANDSCAPE CHANGES THROUGH JIGSAW STATIONS
MATERIALS: Landscape Stations, Landscape Stations

ADDITIONAL
GUIDANCE

Day 2 is dedicated to students exploring different ways that change can happen to Earth’s surface through
lab stations. Because the stations are fairly involved and need to be reset in between groups, we estimate
approximately 45 minutes for this activity.

Prepare students to investigate. Project slide M. Say, One thing that we all seem to agree on is that it seems like something is breaking or
moving the material around. How could we try and figure out what causes the changes we see?

https://www.google.com/url?q=http://stemteachingtools.org/brief/31&sa=D&ust=1576697467809000
https://www.google.com/url?q=http://stemteachingtools.org/sp/self-doc&sa=D&ust=1576697467810000


Suggested prompt Sample student response

How could we try to figure this out? Maybe we could use water to see if it can wash things away.

We could use wind and see if it can move things.

We could test different types of rock to see if they wear away
differently.

We could try and break rocks by running things across or over them.

Say, Maybe if we try to simulate some of these areas, we could figure it out together! Unfortunately, we don’t have time to break rocks or even get
this many types of rocks in our short class period, so we will have to simulate some of these environments.

Setup for landscape stations. Group students into 6 groups. Three groups will rotate through stations 1-3. The three other groups will
rotate through stations 4-6. Explain that each station contains a different environment that is simulated. Several different potential
environments are simulated, but not all of them may apply to every picture. Say, If we work together, maybe we can figure out what
happened to each landscape and why!
Demonstrate each station. Project slide N. Pass out 1 copy of Landscape Stations to each student.
Explain that students will be given 10 minutes at each stationand each group will visit 3 stations
total.

2 minutes for using station materials
4 minutes for reading
2 minutes for recording new ideas
2 minutes to reset the station for the next group

Take a moment to demonstrate each station before sending student groups to start the station
rotation. Explain the expectations on materials management and timing for every station. Set an 8
minute timer and let students know when to start a new activity at their station.

COLLABORATION Station rotations are limited to three stations per group. By limiting the group interactions to three stations,
students will gain experiences in engaging in the scientific process of sharing and disseminating
information. Students will discuss their findings with one another and engage in scientific discourse. By
having students go to every station, students may be less motivated to share their experiences or gain
information from peers on other stations. On Day 3, when students meet with a partner to share their
observations, students who rotated through stations 1-3 can meet with students who did stations 4-6.

Other group configurations could also be made to fit time and space constraints, as long as students have
the ability to visit at least one station and share with others what they have discovered.

ADDITIONAL
GUIDANCE

The slide descriptions listed below are for your reference of the landscapes. Do not write the descriptions
below on the chart for students. Only list the station number on the chart paper. The descriptions are for
teacher use only. This may give too much away in the beginning for students. Only list the station numbers
for students. The station numbers will also correspond with their data sheets that they use during the
activity. The stations are NOT set up to correspond to the sheets on purpose--we want students to
determine on their own what might be happening in each landscape based upon evidence collected and
data gained during the stations. Eight pictures were also chosen instead of 6 pictures so students would
think beyond the one-to-one correspondence of the stations with the landscape images and begin to
consider more than one force acting on each image.



Below is guidance on how to introduce each station. Be aware to not tell too much about each station, as students will be figuring out
the science ideas as they investigate.

Station Number Sample Explanation

Station 1 biological
weathering/erosion
(chemical)

At station 1, check out what happens when we use this liquid on the two substances. What do
we notice happening, and what could be happening in our images that is like this station?

Make sure to only use the liquid in the tupperware and on the appropriate items. Only use
one drop at a time so you can really see what happens!

Station 2 glacial
weathering/erosion

At station 2, observe what happens as this sandpaper slides down this slope. What is it doing
to the environment?

Use different amounts of force as you slide it down, but be careful to not push too hard and
break the container or the hill. Remember, someone else will have to use this station after
you!

Station 3 Wind
weathering/erosion

Check out what the air from the fan is doing in this environment!

You can play around with the speed, but make sure that the hair dryer is always facing the
correct way that it is pointing now. You can play with the angle, but make sure that it is facing
forward the whole time.

Station 4 wave
weathering/erosion

Make your own waves at this station by using the ruler in the water. Experiment with
different wave sizes and see what it does to the environment.

Keep the water in the container at all times, it is not meant to be put on faces, people, tables,
or floors.

Station 5 rain/water
weathering/erosion

At this station, you can use the water at the top of the environment to see what it does. Use
the watering can and watch how the environment reacts.

You can use the watering can at different places in your station, but make sure that the water
stays in the station. Do not let it get on the floor or table. If it ends up there, please clean it
up.

Station 6 biological
weathering/erosion
(mechanical)

Station 6 has some interesting parts. There is a balloon under this sand. Use the pump to see
what happens to the sand as you inflate and deflate the balloon.

You can bury the balloon wherever you want in the sand and try different locations. You can
even get the sand wet in certain spots using the small cup of water next to the station. If
something gets on the floor, please clean it up. The balloon and sand STAY at the station. Do
not blow it up to the point where it breaks! Other groups will have to use it today.

Begin station rotation. Give students 8 minutes to conduct their first station. Remind students to transition from the landscape
simulation to the reading. As students complete their first station, stop the timer and instruct students to reset each station for the next
group. This will take roughly 2 minutes. Instruct students to transition to the next station. Students will have 8 minutes to complete their
second station, reset the stations, and then rotate to the third station. Plan to give students a few additional minutes after the third
station to return to their seat and record any final observations or ideas.



15 min

ADDITIONAL
GUIDANCE

Help students monitor their time by projecting a timer during stations. By projecting a timer, students can
work on self-monitoring. These executive functioning skills are being constructed during the middle school
period of development and access to a visual timer can aid students in developing time management
techniques.

End of day 2

9 · MAKE SENSE OF STATION LEARNING
MATERIALS: Image Observation Table, Landscape Stations, Landscape Images chart, markers

Students explain images using station observations. Project slide O. In partners (with someone they didn’t work with on Day 2),
allow students 5 minutes to share their data using Part 2 of Reading: Fossil Formation. Present the students the instructions below:

What did we figure out at each station?
Find a partner who visited another station and share your ideas. Do you both agree on what might be happening in the
different images?
Once you have shared with a partner, return to your seats.
As a class, we will record ideas on a chart paper.

Bring the class back together to share what they now think is happening in each image. Record their ideas on the Landscape Images
chart and students can update their chart alongside. Ask students to share what they think was the cause of the changes to the landscape
in the images and record student ideas in the third column.

Suggested prompt Sample student response

Image 1 was an image of a rock in the middle of the water. What
station seems to help explain what happened to the layers of that
rock?

At station 4, when we moved the water back and forth like a wave, the
sand moved out of the way faster than the gravel. It’s like water wears
away at certain layers more than others.

I think station 4 is what happened to the rock in the water. The water
kept pushing at the rock and broke it up over time.

I also read at station 1 that some organisms break down rock too. I
saw there is moss on the rock. Maybe the moss is breaking down the
rock too.

Image 2 was a picture of an old building that was being brought down,
but humans aren’t doing anything to it. What did we gain at our
stations that might help us explain what is happening to this house?

At station 1, we read that living things can break down rocks and other
things. I think that slide D shows a building being eaten away by moss
and other organisms.

We saw at station 6 that roots and other things can push rocks out of
the way. The roots could be pushing the building apart.

I also noticed that it looks really damp. The water could be breaking it
down like station 5 and Mt. Rushmore.



Suggested prompt Sample student response

Image 3 is of a road that was taken out in a large section. What forces
could have caused this? What did we find at our stations that might
help explain this change?

The road looks like something moved it fast. It also looks like sections
are broken apart like station 5 when we moved land with water. I think
water washed it away.

Image 4 is of a sidewalk that has cracked. What explanation could we
now have from our stations?

The sidewalk looks like it was pushed up by a tree root, like in station
6 where we were able to move land by blowing up a small balloon,
like a tree branch growing.

We read about trees and other things growing and breaking people’s
foundations. That looks like what is happening in slide F.

Image 5 was an awesome exposed fossil. What forces from our
stations could have possibly helped cause this?

Image 5 was really dry, and we had one dry station where the rock
was worn away by wind. The rocks could be exposed by wind like at
station 3.

Image 6 was a mountain that looked like something had crumbled the
side of it. What could have caused the change in the layers of rock?

We saw at station 2 that if sheets of ice slide over land, it can move it
and break it up. The rocks could have been broken up here by a big
sheet sliding across them and then it melted, or went away over time.

Image 7 was a house that was once far away from the cliff and is now
about to fall into the water. What at our stations could help explain
what happened to the layers of rock?

At station 4, we had the water and it was pounding against the sand.
When we hit the water really hard with the ruler, we saw that the
water pushed on the sand more and made it collapse, just like the
house looks like it will collapse into the water. The waves must have
worn away at the side of the cliff.

Image 8 was a picture of steps that are very old. What forces could we
use to explain what happened to these steps over time?

We read at station 1 that small organisms can break down rocks. I
think that they may be breaking down part of the rocks.

We saw at station 6 that growing things can break up rocks too. It
looks like there are plants growing between the rocks. The rocks may
be getting broken up by the roots, like at station 6.

At station 5, the falling water out of the watering can also broke up
part of the sand. Maybe if enough water has gone across it, it has
worn down the rocks too.

Once all ideas have been shared, reflect on the list and say, Do we think all our ideas are represented here?



10 min

15 min

10 · ANALYZE TIME-LAPSE VIDEOS
MATERIALS: Landscape Images chart, markers, computer, projector

Show time-lapse videos. Project slide P. Say, it seems like these things can be
happening, but I’ve never actually seen these things happening in front of me. Do you
all think this is possible to see right now? (No, It probably takes a lot of time to see
it.)

Say, Well, I found a couple of time-lapse videos of what we tried to describe
happening on our charts. Let’s see if these things may just take time to occur.

Show videos and update Landscape Images chart. Project slide Q. Show the
first video of the glacier moving. Each video will only need to be viewed for
30-45 seconds as there is no need to show the full video of each time-lapse.
Pause the video after 30-45 seconds and ask students if it takes place quickly
or over time.✱ Document student ideas of the timescale over which these
events occur by writing, “changes over time,” or “changes quickly,” on the
Landscape Images chart next to the corresponding row. This can be done in
any free space given on the chart paper for each row, as it is only used so that
students can see that these processes tend to take time. Repeat this process
for the videos linked on slides R-W.

Add new words to the Word Wall. Tell students that they have described
something scientists call weathering and erosion. Weathering is when wind
and water (rain, ice) break down solid rock at Earth’s surface into smaller
particles. Thisphysically changes Earth’s surface, generally over a long period of
time. This is like the glacier grinding against the Earth’s surface and breaking off
rocks. Erosion is when those particles are moved by those forces and/or
gravity to a new area or location, just like glaciers moving the rocks down the
side of the mountain after they are broken off. Add these words to the Word
Wall.✱

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING STABILITY
AND CHANGE

The processes of weathering and erosion
occur at different timescales, both
observable with fast changes and non-
observable with changes occuring over long
periods of time. Most weathering and
erosion that occurs on Everest is slow and
not observable from day to day,
contributing to the notion that it is
unchanging. However, when viewed over
longer periods of time, weathering and
erosion work to create significant changes
to the landscape. Press students to think
about small, slow changes as a normal
process that is happening all the time, and
one that can add up to big changes over
millions of years.

✱ ATTENDING TO EQUITY

It is important to make sure academic
words connect with student experiences
and what they have figured out. As
students encounter or figure out new
words, revisit the Word Wall and add
words, such as “weathering” and “erosion,”
to keep the new words visible and
accessible for students. It is also a good
idea to draw a picture or visual that
represents the words as well.

11 · REVISITING EVEREST
MATERIALS: science notebook, chart paper, markers

Use ideas to explain what happens on Mt. Everest. Project slide X. Say, We figured out that the landscape can change over time, and there are
many ways that it can change. We also learned that weathering and erosion are two processes in which the landscape can change. Which of these
forces do we think is acting on Everest? Why do you think that we only see a small layer with fossils at the top of Everest? Why do we only have such
a small bit of ancient seafloor up there left?

Update Progress Tracker. Give students a few minutes to record their thinking into their notebook regarding the lesson question (Why is
there so little ancient seafloor left on the top of Mt. Everest?) and what they have figured out by investigating the stations and the time-
lapse videos.



Elicit student ideas on what could be happening with Everest. Ask students to share with the whole class their ideas to the lesson
question, Why is there so little ancient seafloor left on the top of Mt. Everest? Students should develop these ideas:

Water (rain, ice, snow) can break down rock and wash it away.
For example, glaciers and other large sheets of ice and snow may have contributed to the breakdown of the ancient
ocean seafloor at the top of Mt. Everest.

Over time, wind has contributed to the weathering and erosion process.
For example, the continual harsh weather conditions that occur on Mt. Everest would wear down the seafloor and
erode parts of it away.

If time allows, as students share their thinking with the class, consider having a student draw some of these ideas on a chart as a shared
representation of these ideas.

ADDITIONAL
GUIDANCE

If students are having a hard time coming up with ideas, review the conditions on Everest: cold, icy and
snowy, harsh weather, and very windy. Students should say that the ice, wind, and snow could be
weathering the surface, which could explain why the seafloor that was once complete is now limited to just
small spots at the peaks of the mountains. The seafloor that is now at the top of the mountains could be
eroded.

Drive the need for further learning. Project slide Y. Say, Ok awesome, it sounds like we may have figured out some ways that the fossils on
Everest might have been exposed and where those seafloor layers might possibly have gone. Let’s compare it to the data we have to see if that
might be happening.

Suggested prompt Sample student response

Does our theory about weathering and erosion support our
hypothesis about how those seafloor layers must have disappeared?

Why would we only have some fossils that were exposed, and what
made the other layers of rock disappear?

The layers of Everest only have a small bit at the top that are
seafloor. Something dug it out and took it away. The glaciers and wind
and rain might have weathered the mountain and eroded it.

The whale bones were dug out by something other than people, and
we know that they’re made of a different kind of rock. We saw in some
of our stations that different rocks react differently, so maybe they
were impacted by weathering differently.

Looking at our height data, does anything seem off or confuse you? The data says that Everest is still growing, but if it’s getting worn
down, how is it growing?

Shouldn’t Mt. Everest be shrinking?

Say, That’s interesting. Looking at our data, it makes sense that Mt. Everest should be shrinking not growing. What do you all think? Let a few
students share ideas and evidence for whether Mt. Everest is growing or shrinking.



5 min12 · EXIT TICKET
MATERIALS: notecard

Use an exit ticket to gauge student understanding. Project slide Z. Give students a few minutes to consider the forces that caused
the formation of Horseshoe Bend.

EXIT TICKET Ask students to look at the image of Horseshoe Bend. Pass out a notecard to each student. On the card,
have students explain what might have shaped the walls of the canyon and exposed the rock layers. Have
students explain if this change happened over a short or long period of time and why.

HOME LEARNING
OPPORTUNITY

Reminder: Have students identify a place around their neighborhood where weathering or erosion is
occuring. Ask students to document if the changes happened in a shorter or longer time period, and how
those changes may have occurred.

Additional Lesson 13 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).

Students integrate ideas from images, observations from the stations, texts, and time-lapse videos to
gather information and data to explain how Earth’s surface is shaped from above through weathering and
erosion.


