
LESSON 1: What causes Mt. Everest to move in different ways?
PREVIOUS LESSON There is no previous lesson.

THIS LESSON

ANCHORING PHENOMENON

3 days

  

In this lesson, we observe two video clips; the first clip is an eye-witness account showing climbers on Mt.
Everest experiencing an earthquake, and the second is a television news segment describing how the regular
movement of Mt. Everest was interrupted and temporarily reversed by the earthquake. A reading then helps
us understand that Mt. Everest is constantly moving northeast and growing taller. During the earthquake, the
mountain moved back southwest, but did not change its height. Then, we examine earthquake data in a
computer interactive and we notice potential connections between the locations of earthquakes and
mountain ranges, and develop an initial model explaining how mountains grow, move, and change,
especially during earthquakes. Finally, we brainstorm related phenomena and ask questions in order to
generate a list of data and information we need to better understand the growth and movement of Mt.
Everest, and how earthquakes may be related to mountain formation or movement.

NEXT LESSON We will investigate patterns in earthquake activity in different regions. We will figure out that earthquakes happen in cluster and line patterns that vary along
spatial and time scales. We will investigate locations known for earthquake activity to identify how earthquakes relate to local landforms and wonder why
earthquakes tend to happen in areas with mountains, volcanoes, and other landforms.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

Develop a model to describe how Mt. Everest regularly moves and grows each year (stability), compared to how Mt. Everest moved suddenly
during an earthquake (change).

Ask questions that arise from careful observations of a mountain shifting position during an earthquake and after looking at patterns from
earthquake data at different scales.

WHAT STUDENTS WILL FIGURE OUT

Mountains can move in one direction normally, but can reverse direction during an earthquake.
Mountains can get taller.
There seems to be a pattern to where earthquakes happen and where we have mountains.



Lesson 1 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 10 min INTRODUCE THE MT. EVEREST PHENOMENON
Watch two short video clips introducing the phenomenon: Mt. Everest’s typical northeast movement is suddenly
reversed during an earthquake. Record and share noticings and wonderings from the two videos about what
happened during the earthquake and how the observed sudden movement compares to the typical movement
of Mt. Everest.

A computer and projector,
https://www.teachersopensciedfieldte
st.org/everest

2 10 min READ ABOUT MT. EVEREST EARTHQUAKE
Have students gather more information about the Mt. Everest earthquake through a short reading. Pair students
for the reading and cue them to add to their Notice and Wonder charts as they read.

B Reading: Earthquake in Nepal: Everest
Moves But Remains the Same Height

3 8 min SHARE NOTICINGS/WONDERINGS AND INITIAL IDEAS
Gather students in a whole group discussion to share their noticings and wonderings from the video clips and
reading. Record noticings and wonderings on a class chart to remain visible during the rest of Lesson 1.

C Notice and Wonder chart, markers

4 8 min CONSTRUCT INITIAL MODEL INDIVIDUALLY
Give students time to work individually to develop an initial model. Students will draw and write their initial
model directly into their notebook, opposite their Notice and Wonder chart.

D-E colored pencils or pens

5 9 min COMPARE INITIAL MODELS AND NAVIGATION
Arrange students into groups of 3 to share their initial models. Encourage students to share and consider
different ideas they have about what could explain the observed motion.

F-G

End of day 1

6 5 min NAVIGATION
Ask students to share some of their wonderings from day 1 and to review their initial models to consider how
they might answer their questions. Use this time to prepare to construct the initial class consensus model.

H

7 15 min DEVELOP AN INITIAL CLASS CONSENSUS MODEL
Prompt students to share their initial ideas to explain the gradual movement of Mt. Everest each year--both
upward and northeast--and the sudden movement of Mt. Everest in the earthquake. Prompt students to use
Stability and Change as a lens for explaining both kinds of movement.

I-J Communicating in Scientific Ways
poster, Initial Class Consensus Model
poster, markers

8 5 min MOTIVATE THE NEED FOR MORE DATA
Transition students to thinking about whether this was a one-time event, or possibly part of a larger system. Ask
students to share how they would know whether this earthquake event was part of a pattern, as opposed to a
random event.

K

9 8 min GET FAMILIAR WITH SEISMIC EXPLORER
Remain in Scientists Circle to explore more earthquake data. Open Seismic Explorer for your students and orient
them to the relief map, or Earth, before you begin to plot earthquake data.

L computer and projector, Seismic
Explorer Version 1
(https://tinyurl.com/SEVersion1 )

10 12 min MAKE AND SHARE NOTICINGS/WONDERINGS FROM SEISMIC EXPLORER
Have students generate observations and ask questions about the earthquake data in the Himalayas mountains
before broadening to other parts of the world.

M-N Relief Map of the World, Notice and
Wonder chart, markers



Part Duration Summary Slide Materials

11 2 min ASSIGN HOME LEARNING
Assigns students to brainstorm related phenomena that may be similar to or help them explain the Mt. Everest
phenomenon and the new patterns of earthquakes they just observed.

O

End of day 2

12 10 min NAVIGATION TO BRAINSTORM RELATED PHENOMENA
Give students time to share their Home Learning with a partner before facilitating a whole group discussion of
related phenomena.

P Related Phenomena poster, markers

13 8 min DEVELOP QUESTIONS FOR THE DRIVING QUESTION BOARD
Direct students to look at their models for Mt. Everest and their Notice and Wonder charts from day 1 and day 2
to develop questions about the event at Mt. Everest, or the patterns they noticed related to the event.

Q 1-2 sticky notes, markers, Notice and
Wonder chart, Related Phenomena
poster, Initial Class Consensus Model
poster, Large World Relief Map

14 20 min DEVELOP THE DRIVING QUESTION BOARD
Convene a Scientists Circle to construct the Driving Question Board (DQB) around students’ questions.

R Notice and Wonder chart, Related
Phenomena poster, Initial Class
Consensus Model poster, Large World
Relief Map, markers

15 10 min BRAINSTORM IDEAS FOR DATA AN INFORMATION NEEDED
Create an “Ideas for Data and Information We Need” poster and record the class’ thoughts on how to figure out
the answers to our initial questions as we move forward.

S Ideas for Data and Information We
Need poster, DQB (World Relief Map
poster), markers

16 2 min NAVIGATION
Allows students to reflect on the Driving Question Board and offer suggestions for next steps.

T

End of day 3



Lesson 1 • Materials List
per student per group per class

Lesson materials science notebook
Reading: Earthquake in Nepal: Everest Moves But Remains the Same Height
colored pencils or pens
Relief Map of the World
1-2 sticky notes
markers

computer and projector
https://www.teachersopensciedfieldtest.org/everest
Notice and Wonder chart
markers
Communicating in Scientific Ways poster
Initial Class Consensus Model poster
Seismic Explorer Version 1 (https://tinyurl.com/SEVersion1 )
Related Phenomena poster
Large World Relief Map
Ideas for Data and Information We Need poster
DQB (World Relief Map poster)

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.

Test the two video clips prior to Day 1:
Scary Day on Everest: https://www.teachersopensciedfieldtest.org/everest
News Report: https://www.teachersopensciedfieldtest.org/everest

Test the interactive, Seismic Explorer Version 1, , prior to Day 2.

Prepare a space for your word wall that will include space for “words we encounter” and “words we earn.” “Words we encounter” are specialized terminology we encounter in a piece of
information and we need to know what the word means to comprehend the information. “Words we earn” are words that we work together for several days in order to make sense of in
regards to the context of the phenomenon. During Day 1, add “words we encounter” from the reading.

Prepare all posters using chart paper and markers:
Day 1 - Notice and Wonder chart
Day 2 - Initial Class Consensus Model
Day 3 - Related Phenomena, Ideas for Data and Information We Need

Determine where to set up the Driving Question Board prior to starting Day 3.

https://www.teachersopensciedfieldtest.org/everest
https://www.teachersopensciedfieldtest.org/everest


Lesson 1 • Where We Are Going and NOT Going
Where We Are Going

Students engage with the phenomenon through two short video clips showing and describing the sudden movement of Mt. Everest during an earthquake, and comparing this to the
gradual movement and growth that Mt. Everest typically experiences each year. After generating initial ideas for how these kinds of movements could occur, students then use a
computer interactive displaying the geographic locations of earthquakes over time in order to discern whether any patterns emerge between the occurrences of earthquakes and the
locations of landforms on the Earth’s surface (e.g. mountain ranges). The purpose of the anchor is to probe students’ understanding of Earth’s geologic processes, and how those
processes help shape the Earth’s surface. It leverages ideas that students may have about how some changes in Earth’s surface occur gradually and are almost undetectable at a glance (i.e.
the growth of a mountain), while other changes may occur suddenly and are instantly observable (i.e. earthquakes). Additionally, the anchor allows students to ask questions about a
single occurrence (Mt. Everest earthquake event) and a pattern of events (earthquakes around the world over time), and to identify the types of data and information required to answer
questions about both the specific phenomenon and the pattern of phenomena they’ve observed.

Where We Are NOT Going

As students share their ideas, you may hear them mention what they already know about plates, plate tectonics, weathering and erosion. Encourage students to share their thinking, but
avoid giving too much away at this point in the unit. Subsequent lessons will draw upon students’ prior knowledge regarding:

Thermal energy transfer and convection to explain how the Earth’s surface is in constant motion due to movement within the Earth’s mantle.
Geologic events, such as earthquakes and volcanoes, often occur in bands along boundaries between continents and oceans, explaining why many major mountain chains form
near the edges of continents, while others sometimes occur in the middle of continents or oceans. Students will deepen their understanding of plates, plate boundaries, and
convection in the mantle throughout the first lesson set.
Weathering and erosion as processes that help shape the Earth’s surface, which helps explain how wind and water slow the effects of uplift. Explaining how landforms get taller
or shorter will become the focus of lesson set 2.



10 min

LEARNING PLAN for LESSON 1
1 · INTRODUCE THE MT. EVEREST PHENOMENON
MATERIALS: science notebook, computer and projector, https://www.teachersopensciedfieldtest.org/everest

Introduce the phenomena. Say, I recently learned about this astonishing phenomenon involving the world’s tallest mountain, Mt. Everest! It may
be something you’ve heard about, but I knew very little about this. I found a few videos for us to watch to learn more about it.✱

Present slide A. Have students find a blank page in their science notebooks. Students can title the page, “Mt. Everest Phenomenon.”
Then, have students make a T-chart to record their noticings (left side of the T-chart) and wonderings (right side of the T-chart) from the
two videos.

SCIENCE
NOTEBOOK

This is the first use of the science notebook for this new unit. You may need time to organize a new section
in the notebook. How to set up the section will vary depending on how you’ve structured the components
of your notebooks, such as the table of contents and how to note the start of a new unit. It is
recommended to have students do the following:

Reserve a blank page at the start of the unit, to be titled on day 3 of this lesson when students are
given (or the class develops) the unit question.
After the title page, reserve 2 pages (4 pages front-to-back) for the table of contents (unless all
tables of contents are at the front of the notebook).
Reserve 10 pages (20 pages front-to-back) for the Progress Tracker pages.
Number the pages so everyone begins the first investigation of the unit on the same page number.

Remind students that the notebook is their tool for recording their observations, evidence, and ideas to
share with the classroom community. They should see it as a space to brainstorm and record their thinking,
as well as a place to show how their thinking changes as they learn more.

Show the first Everest video. Explain to students that Mt. Everest is the tallest mountain in the world. There are a lot of mountain
climbers who hike to the top of the mountain (i.e., summit) each year. Tell students the first video was captured by climbers when the
phenomenon happened. Do not give away the earthquake just yet.

Play the first video, Scary Day on Everest, at https://www.teachersopensciedfieldtest.org/everest . Give students 1-2 minutes to record
what they noticed and wondered about on their Noticings/Wonderings chart in their science notebooks. For one minute, have students
turn and share with an elbow partner their noticings and wonderings from the first video.

Show the second Everest video. Explain to students that the second video is a news report about the event that shares more
information about what happened that same day the climbers were on the mountain.

Play the second video, News Report, at https://www.teachersopensciedfieldtest.org/everest . Give students 1-2 minutes to record what
they notice and wonder about on their Noticings/Wonderings chart in their science notebooks. For one minute, have students turn and
share with an elbow partner their noticings and wonderings from the second video.

Tell your students that they will have an opportunity to share their noticings and wonderings with the class later in the class period after
they have gathered more information about this event.

✱ ATTENDING TO EQUITY

Since this anchor relies on a phenomenon
that may take place far away from most
students, it is important that students still
find the event relevant and interesting.
Though some students may be attracted to
the more general phenomena of
earthquakes (particularly students who
have experienced earthquakes or live in
regions that experience earthquakes), you
may need to leverage other experiences or
events as ways to initiate interest. For
example, you might consider talking about
nearby mountain ranges and asking
whether they behave similarly to Mt.
Everest. You might also approach the
anchor in a way that highlights rock or
mountain climbing if you have students
who are particularly interested in extreme
sports.

https://www.teachersopensciedfieldtest.org/everest
https://www.teachersopensciedfieldtest.org/everest


10 min2 · READ ABOUT MT. EVEREST EARTHQUAKE
MATERIALS: Reading: Earthquake in Nepal: Everest Moves But Remains the Same Height, science notebook

Introduce the reading. Say, I was so shocked that the entire mountain moved during the earthquake that I
had to learn more about it. I came across this short reading that may have some useful information for us to
understand what happened.

Distribute a copy of Reading: Earthquake in Nepal: Everest Moves But Remains the Same Height to each
student. There is a copy of this reading, Earthquake in Nepal: Everest Moves But Remains the Same
Height, in the Student Edition for reference as well. The handout version is provided so students
can write notes on the reading and attach to their science notebook.✱

Prepare for reading. Project slide B. Tell students that the slide image shows Mt. Everest in the
center, surrounded by other mountains in the Himalayas mountain range. Elicit from students
what they think a “mountain range” is compared to a mountain. Then, take another 1-2 minutes to
preview the reading with your students, focusing on language they will encounter as they read.
Encourage students to take notes or write questions about these words on their handout as
necessary.

Read for more information. Have students read on their own, or in partners, stopping at each
paragraph to add to their Notice and Wonder charts. They can mark the text following your typical
classroom protocol.✱

ADDITIONAL
GUIDANCE

Certain students may need more support as they read informational text. If so, consider using or modifying
the suggested Close Reading protocol to fit with what you have used with your students in the past. A
consistent approach to close reading will benefit emergent multilingual students, students with dyslexia,
and students reading below grade level. Plan to take more time with the reading if you use this protocol.
Alternatively, should your students require less reading supports, consider having them read and add to
their Notice and Wonder chart after each paragraph on their own or in partners, as stated on slide B.

Example Close Reading protocol:
1. Set the purpose for what we are doing and the type of information we are looking for in the

reading. For example, students may want to use their noticings and wonderings to help guide
them to look for more information and try to answer their initial questions.

2. Read the first paragraph together. As you read with students, pause and share your thinking,
highlighting a few ideas that answered questions you had about Mt. Everest. Reread paragraph 1 as
necessary.

3. Give students about ten minutes to continue reading, highlighting key ideas, and making notes on
their own. Remind them to be selective about what they highlight and to look for things that help
answer their initial questions or give them more information about what happened.

4. Tell students to work with a small group (or with a partner) to summarize the key ideas from the
reading and to add these to their noticings table. Also, encourage students to write answers to
their wonderings if the reading helped to answer those questions.

✱ ATTENDING TO EQUITY

The reading contains technical words that
you may want to discuss with your students
before they begin reading, or pause to
discuss as students encounter them in the
text. You can also add these words to your
word wall as “words we encounter” as
opposed to “words we earn or figure out”
Words we encounter are those that we
need to be able to interpret to understand
a piece of information we are examining,
as opposed to “words we earn,” which
represent “concepts” or “big ideas” that
students will wrestle with over the course
of a lesson(s). Previewing or pausing to
discuss technical terms in the text can be
particularly helpful for emergent
multilingual learners, students with
dyslexia, and students who read below
grade level. These words include:
avalanche, magnitude 7.8 quake, and GPS
sensors.

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

The purpose of this reading is to provide
students with an opportunity to glean
additional facts about the phenomenon in
addition to the previously viewed video
clips. Encourage students to critically read
the text to obtain more evidence for what
happened in the Mt. Everest phenomenon.
Certain evidence presented in the reading,
such as the typical gradual movement of
the Himalayas northeast at 4 cm per year,
and the sudden backwards shift in the
earthquake of 3 cm, can provide concrete
numbers for students to think about as
they move into developing their initial
models.



8 min3 · SHARE NOTICINGS/WONDERINGS AND INITIAL IDEAS
MATERIALS: science notebook, Notice and Wonder chart, markers

Facilitate public sharing of noticings/wonderings. Show slide C. For the next five minutes, have
students share their noticings and wonderings with the class. Be sure to record what is shared on
the class Noticings/Wonderings chart. Keep this chart visible to reference as you transition into an
Initial Ideas Discussion.

Facilitate an Initial Ideas Discussion. Elicit from students their initial ideas about what needs to be
explained in the phenomenon.✱ Say, You’ve all noticed some interesting things from the videos and the
reading. As you look at our Notice and Wonder chart, what are some different things we need to explain?

Suggested prompts Sample student responses Follow-up questions

What part of the phenomenon do you think
we need to explain?

We need to know why the mountain moved
backward.

What are our initial ideas about how this
could happen?

We need to know how the mountain is
getting taller.

Do you have any ideas about what could be
causing this?

We need to know how a mountain could
move.

What do you think could help us explain how
an entire mountain can move 4 cm each
year?

KEY IDEAS Purpose of this discussion: To elicit students’ ideas about what requires further explanation, such as how Mt.
Everest moves and grows taller, and how the earthquake changed the movement.

Listen for these ideas:
We need to explain what causes the whole mountain to move to the northeast (the gradual,
normal movement).
We need to explain what happened during the earthquake that caused Mt. Everest to move
backwards.
We need to explain how a mountain gets taller.
We need to explain how earthquakes happen.

Follow up by saying, It seems like we are curious about how Everest gets taller, how Everest moves, and how Everest went backwards in the
earthquake. Let’s try to explain these different pieces based on what we know so far.

✱ STRATEGIES FOR THIS INITIAL
IDEAS DISCUSSION

In this discussion, do not correct students’
misuse of language. An Initial Ideas
Discussion is used to encourage students to
share their prior knowledge on a topic and
generate divergent thinking. Some students
may refer to plates, plate movement, plate
tectonics, or continental drift. Rather than
stopping students from using these terms,
you might ask students to briefly offer an
explanation of the term. Avoid pushing for
clear, developed definitions. Instead, it
may be more effective to simply note any
new terms that emerge through discussion
as ones the class needs to learn more
about. Students will refine their
understanding of these terms as they
progress through the unit.



8 min4 · CONSTRUCT INITIAL MODEL INDIVIDUALLY
MATERIALS: science notebook, colored pencils or pens

Prepare for the initial model. Direct students to set up their notebook to represent their initial models. Explain to students that their
initial model will be completed individually and on the page opposite their Notice and Wonder chart. Display slide D.

Say, Using what you noticed in the video clips and read in the article, use your Notice and Wonder chart to develop an initial model for what typically
happens to Mt. Everest, year after year, and without earthquakes like this one. Try to include what you think is causing Mt. Everest to get taller each
year, and what is causing it to move slightly northeast every year.

Clarify that the model should explain the following:
How does Mt. Everest get taller?
How could Mt. Everest move to the northeast a little each year?

If students suggest additional things they should show in their models, add these to the list above.✱

Remind students to complete their initial model using one single colored pencil or pen. Students will add to their model with another
color shortly.

Prompt students to add to their initial model. After about 4 minutes, explain to students that they will use a different colored pencil or
pen to add more information to their Initial Model.

Say, Now that you have developed a model representing what typically happens to Mt. Everest each year, let’s think about what happened recently
during the earthquake described in the videos and reading. Using a different color, add to your model to show what you think happened to Mt.
Everest’s movement when the earthquake occurred, and why the earthquake happened in the first place.

Display slide E and clarify that the revised model should now also explain the following (in a different color):
Why did the earthquake happen?
How does Mt. Everest's typical movement compare to its movement during the earthquake?

Remind students that through the use of multiple colors, their model should illustrate a comparison between the typical movement Mt.
Everest experiences every year and the movement of Mt. Everest during the earthquake. Say, Try to represent what is different about the
movement of Mt. Everest during the earthquake from how Mt. Everest moves from year-to-year.✱

Prompt students to include a brief explanation of their diagrammatic model, including explanations for any symbols (i.e. lines, arrows,
circles, etc…) used. Encourage students to use a key to help them explain colors and symbols they used. Say, As you develop and add to
your models, be sure to include a key or brief explanation for any symbols included. This becomes important when you share your models.

✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS

The purpose for modeling should be driven
partly by what students shared in the
previous Initial Ideas Discussion. The
models students develop should be their
first attempt at explaining what they
observed about the phenomenon. The first
explanation should include explaining how
the mountain moves laterally and
vertically, but there may be other parts of
the phenomenon that students feel should
be explained. This is the opportunity for
students to include everything in their
models that they believe is important. This
will help to surface more of their
knowledge about the phenomenon and
will create connections as students move
from their noticings and wonderings to
their initial models.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING STABILITY
AND CHANGE

Encourage students to use the crosscutting
concept of Stability and Change as a lens
for explaining what they are figuring out
about Mt. Everest. The modeling activity is
set up to facilitate this by having students
initially represent their thinking about the
gradual, regular movement of Mt. Everest
to the northeast and upward each year
(stability), while the second part of the
modeling activity layers on a sudden shift
to the regular motion of Mt. Everest after
the earthquake event (change). Circulate
around to students, cuing them to
represent both the regular motion of the
mountain, and the unusual and sudden
motion that happened in the earthquake.
You will use the consensus modeling
activity on day 2 to further develop
students’ understanding of Stability and
Change as a lens for making sense of
phenomena.



9 min5 · COMPARE INITIAL MODELS AND NAVIGATION
MATERIALS: science notebook

Prepare to compare initial models. Display slide F. For the next two minutes, facilitate a short conversation about the purpose of looking
at each other’s models and what they hope they can learn from each other. Say, Scientists do not work in isolation. Often many people
collaborate to understand even the most common everyday phenomena. Why do you think that is?

Consider asking students the following questions to help initiate a short discussion:
What can we learn from looking at each others’ models?
What if someone has different ideas than yours?
How can we use other people’s ideas to inform our own thinking?
How can we show that we have used someone else’s ideas to revise our model?

Compare initial models in small groups. Arrange students into groups of 3 students. For the next six minutes, students will work with
their groups to share, compare, and contrast their initial models in their science notebooks.

Explain to students that as their group notes similarities among their diagrams, they can make a small check mark on their diagram
noting that it is similar to that of one or both of the members in their group. If part of the model is different or seems confusing, they
can mark those parts of the diagram with a question mark or write a question in their notebook near that part of the model.

ADDITIONAL
GUIDANCE

While students share and discuss their models, walk around the room and listen to as many groups as
possible. Rather than interrupt groups to probe for clarification or understanding, use this time to note
places where groups are in disagreement, where they have questions, or where there is confusion as related
to their models. In particular, listen for confusion in connecting earthquakes to mountain movement,
specifically in explaining how an earthquake can cause Mt. Everest to move in a direction that is opposite its
typical annual movement. This confusion helps motivate the need to examine data concerning the
locations of earthquakes and mountains, which occurs on day 2.

Time permitting, prompt groups to share one thing they all agreed upon in their diagrams (something with a check mark from the
models), and one thing they are unsure of or confused about (something with a question mark from the models).

Navigation to close day 1. Display slide G. Say, As I walked around, I noticed that we are curious about what the earthquake did to change Mt.
Everest’s normal movement. Seems like we have lots of questions. Does anyone want to share a question they have? Give a few students time to
share.

Then, close the class with, Let’s pick up tomorrow by digging into more information about earthquakes and mountains and see if this is a bigger
pattern beyond just Mt. Everest.

Remind students to leave their science notebooks in the classroom so you can look at their models before the next class period.

ASSESSMENT
OPPORTUNITY

Use students’ initial models for a pre-assessment. Look for:
agreement that Mt. Everest is moving to the northeast 4 cm a year.
agreement that Mt. Everest is getting taller by 6-7 cm a year.
agreement that Mt. Everest moved backwards 3 cm to the southwest during the earthquake.
agreement that there seems to be a pattern in where earthquakes happen and where mountain
ranges are located.
disagreement or uncertainty about what causes earthquakes to happen.
disagreement or uncertainty about what causes a mountain to move and get taller.



5 min

15 min

End of day 1

6 · NAVIGATION
MATERIALS: science notebook

Take stock about what we are trying to explain. Have students arranged in a Scientists Circle to start the class. They will need their
science notebook and a pencil or pen. Once settled, display slide H. Remind students that on the previous day they generated questions
about the phenomenon and wondered about a possible connection between the earthquake on Mt. Everest, and the way in which the
entire mountain moved.

Prompt students to spend 2 minutes reviewing their initial models. Use the questions on the slide to help prompt their thinking. After a
couple minutes, have students find a partner to complete a Turn and Talk about their initial models.

After a minute, bring the students back together as a whole group to set the purpose for the day. Say, Yesterday, after watching and reading
about how Mt. Everest moved during an earthquake, we recorded our ideas for what caused the earthquake and what caused Mt. Everest to move
during the earthquake. But we also wondered how Mt. Everest typically moves even without an earthquake. Let’s try to figure out the things we agree
upon as a class and develop an Initial Class Consensus Model. This may help figure out what we already seem to understand, and where we have
gaps in what we know.

ADDITIONAL
GUIDANCE

All the learning activities on day 2 can be completed in a Scientists Circle. Even though students will
sometimes complete activities individually or in partners, they can work with a classmate sitting next to
them to minimize the moving of chairs and desks.

7 · DEVELOP AN INITIAL CLASS CONSENSUS MODEL
MATERIALS: science notebook, Communicating in Scientific Ways poster, Initial Class Consensus Model poster, markers

Reinforce classroom norms and begin Consensus Discussion. Let students know that the class is going to have a Consensus
Discussion.✱ Use slide I to remind the class of their shared classroom norms. Make certain a Communicating in Scientific Ways poster or
handout is conveniently located for students to see and use throughout the discussion. Take this opportunity to remind the class how we
listen to one another, press on one another’s ideas, and ask questions of one another, and that it’s OK to disagree with ideas, but it’s
important to be respectful.✱ If you choose, you may want your class to choose one norm to practice during the discussion.

Tell students, The goal of this discussion is to figure out areas of agreement and disagreement in our initial models. Knowing where we agree and
disagree will help us decide how we might proceed in figuring out what is causing the changes in Mt. Everest that we’ve observed and read about.

✱ ATTENDING TO EQUITY

This is an important opportunity to
emphasize that each individual has
contributions to make to their community
of learners. It is through differences in
thinking that the class will grow their
knowledge together. Throughout this unit,
students will be asked to be open to
sharing knowledge products that depict
their current thinking and to be open to
learning from classmates who share their
knowledge too.

✱ STRATEGIES FOR THIS
CONSENSUS DISCUSSION

There are two goals of this discussion: (1) to
continue to help students build the habit of
sharing their ideas publicly, and (2) to
generate a variety of ideas about what is



KEY IDEAS Purpose of this discussion: to develop an initial classroom consensus model to capture the ideas we agree
on, disagree on, and are more uncertain about to explain how Mt. Everest gradually moves each year, and
how it moves more suddenly during an event, such as an earthquake.

Listen for these ideas:
Mt. Everest seems to move gradually each year about 4 cm to the northeast.
Mt. Everest moves suddenly during an Earthquake, and during this earthquake, moved back to the
southwest 3 cm.
During an earthquake, Mt. Everest moved in a direction opposite to it’s gradual, annual movement.
Mt. Everest is getting taller each year by about 6-7 cm.
The earthquake did not change the height of Mt. Everest.
During an earthquake, the ground shakes.

Students will likely express a variety of ideas about the mechanisms that cause both the gradual movement
one way and the sudden movement in reverse. Record all these ideas, encouraging students to be divergent
in their thinking.

Tell students that as they listen to one another, they should evaluate their work in terms of where their ideas are similar, as well as areas
where there is more uncertainty. Based on students’ needs, consider using color, letter, or number coding as you build the consensus
model.✱

Review what their model should be trying to explain. Display slide J. Say, Thinking about what we have included in our initial models, let’s
capture some of these ideas for what could be causing the mountain to move in different ways. Read aloud the prompts guiding the consensus
discussion. Remind students that when they share, they should clearly say whether they are describing the gradual and regular
movement of Mt. Everest each year (stability), or whether they are describing the sudden movement of the mountain during the
earthquake (change).

Elicit ideas from students. Ask a student to volunteer to stand and share their model with the class.
The student should share what they included to explain why or how Mt. Everest is moves in
different ways (gradual, sudden).✱ After the presentation, ask students to look at their own model
and the one that was just presented to find similarities and differences between them. Ask a
student with a different way of explaining to present their model. Continue the discussion by
allowing multiple students to share.

Record a consensus model on chart paper, noting what the class agrees upon and does not agree
upon to explain the movement of Mt. Everest. Use the following prompts if needed to focus the
discussion on a particular part of the model:

What are some ideas we have for what could be causing the mountain to grow taller? How can we
represent that idea?
What are some ideas we have for what causes the mountain to move each year to the northeast?
What are some ideas we have for what could be causing the mountain to move backward during
an earthquake?

Step back to survey the model. Ask students, Did we account for all the important parts we
agreed upon? Did we explain what we know about Mt. Everest growing and moving normally and

what we think happened during the earthquake?✱

causing Mt. Everest to move (both
gradually and suddenly) that students agree
with, disagree with, or are uncertain about.
It is important to accept all student
responses and to encourage students to
share their ideas. Highlight areas of
disagreement and help students clearly
explicate their thinking in these areas. Be
careful not to favorably respond to any one
idea over others so as not to “give away”
what is actually happening with Mt.
Everest.

✱ ATTENDING TO EQUITY

Use letter or number coding to foreground
parts of the model. Although color coding
is a useful way to quickly reference the parts
of the model, letter or number coding
helps ensure accessibility for any student
who may be color-blind. For example, you
may want to use letter A near parts of the
model associated with the gradual
movement northeast. Use letter B near
parts of the model that explain how Mt.
Everest gets taller. Then use letter C near
parts of the model that explain the change
in Mt. Everest’s movement during the
earthquake. Create a key to track what
symbols and letters represent in the
different parts of the model.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING STABILITY
AND CHANGE

Prompt students to use stability and
change as a lens during the model building
process. Cue students to first think about
the stable, gradual movement of the
mountain each year--both laterally and
upwards. Then, transition students to
thinking about the sudden change that
occurred in the earthquake and why this
was so odd given the mountains normal
movement.

✱ SUPPORTING STUDENTS IN
ENGAGING IN DEVELOPING AND
USING MODELS

Emphasize to students that they will use
models to explain how and why
phenomena occur as they do. To be useful,
models need to be “applied” to explain



5 min

ASSESSMENT
OPPORTUNITY

The Initial Class Consensus Model is not a consensus model where students have to agree on science ideas.
It reflects a consensus model where the class agrees on what they know and do not know about the
phenomenon.
Listen for students to come to agreement that they know:

Mt. Everest is moving to the northeast 4 cm a year.
Mt. Everest is getting taller by 6-7 cm a year.
Mt. Everest moved backwards 3 cm to the southwest during the earthquake.

Students should agree that they are uncertain about:
what causes a mountain to move and get taller.
what caused earthquakes to happen.
how an earthquake can cause a mountain to move backwards.

If your students struggle with identifying the typical movement of Mt. Everest (northeast 4 cm and taller 6-
7 cm), have your students revisit their notes from the reading. You may want to label this type of
movement as “typical” or “normal” to reflect the gradual and steady (predictable) movement of the
mountain in contrast to the sudden change in movement during the earthquake. Cue students to
characterize these two kinds of movements using the crosscutting concept of Stability and Change.

something, and models are most helpful
when they can help us explain a lot of
similar phenomena. Because students have
only developed their initial models so far,
they may not be able to explain a lot about
Mt. Everest with confidence, and that is
OK. Students will revise their model over
the course of the unit as their knowledge
grows.

8 · MOTIVATE THE NEED FOR MORE DATA
MATERIALS: None

Initiate a discussion that moves from a single event to a possible pattern. Display slide K. The purpose of this discussion is to motivate
the need to look at more earthquake data in order to establish whether this was a one-time earthquake event at Mt. Everest, or part of a
larger pattern. A transition happens in this moment from using stability and change to characterize Mt. Everest’s movement to using
patterns and scale to figure out whether it was a one time event, or part of a bigger pattern in this region and around the world.

Say, We just recorded some of our ideas for how Mt. Everest moves and what happened to Mt. Everest during this earthquake. Do we think this was a
random, one-time event on Mt. Everest or part of a larger pattern? Invite students to share their thoughts to the two questions on the screen.

Suggested prompts Sample student responses Follow-up questions

How would we know if this earthquake was a
random event or part of a pattern?

If it only happened one time, then it is
probably random.

If there were a bunch of earthquakes in the
area, it could be part of a pattern since they
keep happening.

What kinds of data would be useful for
figuring this out?

Why would it be important to know whether
it was a random event or part of a pattern?

If it only happened this one time, then it’s
probably safe to hike Mt. Everest and to live
near there.

If there are a lot of earthquakes in the area, it
may not be safe.

How could knowing it’s a pattern help us plan
or prepare?

Say, Scientists have been tracking earthquakes and mapping them. Let’s take a look at some of their data to see if the event at Mt. Everest was a
random one-time event or part of a pattern of earthquakes.



8 min9 · GET FAMILIAR WITH SEISMIC EXPLORER
MATERIALS: computer and projector, Seismic Explorer Version 1 (https://tinyurl.com/SEVersion1 )

Orient students to data visualization tool. Say, I have a tool that lets us visualize earthquake data from all around the world for the past few
years. It’s called Seismic Explorer and it uses daily scientific data from the U.S. Geological Survey, so it has the most recent data on earthquakes and
will let us go back in time to see previous earthquakes.

Ask students, How can we use this data to help us decide if the earthquake near Mt. Everest is a random event or part of a pattern? Listen for
students to suggest ideas related to looking for patterns across spatial or time scales:

Look at Mt. Everest on the map to see if there are other earthquakes near it (spatial pattern).
Look at earthquakes for several years to see if there are some every year (temporal pattern).

Say, How many years and what area should we be paying attention to? Allow students to make a few suggestions to guide the exploration.

ADDITIONAL
GUIDANCE

Scientists monitor earthquake activity through different scientific organizations, such as the US Geological
Survey and the Global Seismographic Network. These efforts mark a shared global scientific endeavor to
monitor earthquakes around the world and, when possible, mitigate their impact. Some countries also have
more detailed monitoring systems to gain a more in-depth national or regional look at earthquake activity.
It is important for scientific research to monitor and study earthquake activity to gain a better
understanding of how Earth’s crust shifts over time. But it is also through this detailed monitoring that
scientists gain insight into potential impacts of earthquakes on human populations and settlements.

Data from this monitoring is updated in real-time and freely available for scientists and citizens to view on
different mapping platforms. Seismic Explorer imports this real-time data so that students are viewing
accurate and up-to-date earthquake data. The data set begins in 1980 and includes all earthquakes,
worldwide, up to present day.

Open and project, Seismic Explorer Version 1, https://tinyurl.com/SEVersion1 . Change the Map Type on Seismic Explorer to “Relief.”
Display slide L if you have space to do so, or just project the Seismic Explorer for the discussion. Say, The type of map you see here is
called a Relief Map. What do you notice about this map that makes it different from other maps you’ve seen? Listen for students to share:

There are no cities on it.
There are no roads on it.
There are no countries labeled or borders.

Explore the Relief Map. Use this opportunity to clarify that colors on a relief map show elevations, with greens and light browns being
relatively flat and low land, while the darker browns indicate higher elevations like mountains.

Suggested prompt Sample student response

What do you think the different colors on the relief map represent?
How can we be sure?

The blue areas represent where water is located.

The brown and green areas show where the land is located.

We could look for where we think the United States is located. It looks
like California has some brown and green, right next to some blue,
which is probably the Pacific Ocean.

What do you think the different shading represents? Green is for trees. Brown is for dirt.

https://tinyurl.com/SEVersion1


Suggested prompt Sample student response

If that is true, much of the U.S. seems to be brown. Do we think there
are no trees here, or could colors represent something else?

There are trees in the Rocky Mountains and in California and
Washington. Maybe the colors represent landforms.

Why does there seem to be light and dark brown on the land? The dark brown seems “bumpy looking.” Maybe it's the mountains.

The darker the brown, the taller the land.

Why is there light and dark blue in the ocean? The blue is darker where the ocean is deeper.

Use colors to help students identify where mountains are located. Ask students to use the darker brown color, which looks bumpy up
close, to help them locate mountain ranges. Zoom into specific regions to help students identify specific mountain ranges, such as the
Rocky Mountains (North America), the Andes Mountains (South America), and the Himalayas (Central Asia). Say, If we look at just the
brown areas, where do we think the mountains are located? Listen for students to point out:

The west coast of North America, starting from Alaska and stretching down through Mexico.
The west coast of South America, starting from Venezuela and stretching down through Chile.
The area near Central Asia, touching areas of India, China, Pakistan, Nepal, Bhutan, and
Bangladesh.

Preview how to layer on Earthquake data to the map Map.
Select the Data Type on Seismic Explorer to “Earthquakes.”
 Use the date range slider to set the date range, but don’t hit “play” yet. Slide the white circle
near the bottom of Seismic Explorer from left to right--this represents the starting point for
the data. Say, As I move this slider across the bottom, I’m changing the date range. It looks like I can
choose earthquakes from January 1980 to today. What time scale do you think we need to use to
feel like we can determine whether it’s a random event or a pattern? Set the date range following
guidance from students, but also consider narrowing the range to more recent earthquakes.
Ideally, students could suggest to adjust the time scale to shorter or longer as a way of
investigating the time pattern.
Click the “Key” in the upper right hand corner. Discuss briefly what the circles and colors
represent.

Suggested prompts Sample student responses Follow-up questions

Can someone help us make sense of this key
and what it shows?

It shows that larger circles tend to be
earthquakes with greater magnitude.

What do we think “magnitude” means?

It shows that different color circles
correspond with the depth of an earthquake.

What do we think “depth” means?



12 min

ADDITIONAL
GUIDANCE

The data visualization tool has earthquake data going back to 1980. However, since distinct patterns will
emerge even when looking at a smaller set of data (earthquakes dating back one year), it may be helpful for
students to begin by examining less data for now. Students will have an opportunity to select from larger
data sets later. To focus on only the earthquakes since the Mt. Everest event, drag the lower left arrow on
the slider bar towards the right until it reaches approximately the date of 1/10/2015, which represents the
first date of earthquake data in 2015.

Do not linger in Seismic Explorer too long during this lesson. Students will revisit Seismic Explorer in
subsequent lessons and have more time to use other tools and notice patterns in the data.

Say, Now that we know how to read parts of this map, I’m going to close the key so that we can see the whole map. If we look at only at earthquakes
occurring during the last 5 years , like the Mt. Everest earthquake in 2015, let’s see what we start noticing. Transition to making noticings and
wonderings about the earthquake data in their notebooks.

10 · MAKE AND SHARE NOTICINGS/WONDERINGS FROM SEISMIC EXPLORER
MATERIALS: Relief Map of the World, science notebook, Notice and Wonder chart, markers

Prepare for noticings and wonderings about earthquake data near the Himalayas. Pass out Relief Map of the World to each student and
prepare for observations. Display slide M. Point out to students that they will need to use two crosscutting concepts as they make their
observations. They should think about whether they are noticing patterns in the data and whether these patterns happen at different
spatial or time scales. Say, We can make two kinds of noticings from the data: ones related to where they happen (spatially) and ones related to
the times in which they happen. We’re going to zoom in and out at different scales, so think about whether any patterns exist at different scales.✱
The patterns that emerge from looking at two scales will be different:

Spatially, earthquakes are spread throughout the Himalayas region, but do cluster somewhat near one spot. When zooming
out further, the patterns start to look different.
Over time, earthquakes seem to be happening regularly in the Himalayas region. When zooming out further, they continue to
happen on regular intervals.

Make noticings and wonderings of earthquake data near the Himalayas. Remind students that they are looking to decide whether the
Mt. Everest event was a random one, or part of a pattern. Make sure you are zoomed into Mt. Everest. Drag the two triangles on the
date range slider to the range you want and make certain the white circle is set at the beginning of the date range.

Date range before pressing start (1/2015 to present day) Date range after pressing start (1/2015 to present day)

Then press “Start” and allow students to make their first round of noticings and wonderings. Give students 2 minutes to write down their
noticings and wonderings on their map. Replay Seismic Explorer as necessary for a 2nd time. Focus right now on the Himalayas for a set
time period. Shortly, you can scale out to the world and expand the time range.

Before asking students to share their noticings and wonderings, pose a few questions to remind or focus the class on the original
purpose for using Seismic Explorer by posing the following questions:

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SCALE,
PROPORTION, AND QUANTITY

This unit focuses on two types of scale:
spatial scale and temporal scale.

Spatial scales: Students in the OpenSciEd
curriculum have worked with different
spatial scales in previous units, building
from very small microscopic scales (e.g.,
particle models for thermal energy
transfer), but also building to larger spatial
scales (e.g., examining local and regional
weather systems). In this unit, students will
transition between a variety of spatial
scales, so be sure to remind students about
the scale they are examining during
different points in the lesson. At some
points in the unit students might be
examining earthquakes at a local or
regional scale, but then zoom out to a
global scale. At other points, in later
lessons, students will apply knowledge of
energy transfer to explain movement in
the mantle.

Temporal scales: Throughout the unit
students will be considering different time
scales in which events occur. Earth’s surface
today is the result of billions of years of
natural processes building up and wearing
down the land. But change to Earth’s
surface can also happen very quickly, within



Suggested prompt Sample student responses

Can someone remind us why we are looking at this earthquake data? We want to see if the earthquake on Mt. Everest was a random event
or part of a pattern of events.

Can someone remind us why we zoomed in on this region? Mt. Everest is located in the Himalayas and this is what we’ve been
seeing and reading about so far.

Can someone come and point to where Mt. Everest is approximately
located on this map?

Answers may vary, but be prepared to point out the approximate
location of Mt. Everest in the Himalayas.

Share noticings and wonderings about earthquake data near Mt. Everest. Display slide N. Give students 2-3 minutes to share what they
noticed and wondered about the data. Using a different colored marker, add to the class’ Notice and Wonder chart from day 1. Conclude
this discussion by asking whether students believe the earthquake event at Mt. Everest was random or part of a pattern. Listen for
students to suggest:

The earthquake is part of a pattern because there are lots of earthquakes in the area.
The earthquake is part of a pattern because they keep happening steadily over time.
Even in this region, there are some areas that seem to have more earthquakes (clusters).

Zoom out beyond Mt. Everest to make additional noticings and wonderings. In Seismic Explorer, zoom out to show the entire world.
The earthquake data will stay displayed on the screen. Play around with the spatial and time scale as you and your students wish. Restart
the data if the date range changes.

Connect to other mountain ranges. Locate other mountain ranges in the world. Ask students to think about whether the patterns they
noticed with the Himalayas seem to be happening in other areas with mountains, or if they notice other patterns not connected to
mountains. Give students 2 minutes to add additional noticings and wonderings to their maps based on what they see in different parts
of the world.

Sample data:
Zoomed into Mt. Everest and the
Himalayas
(1/2015 to present day)

Zoomed into Himalayas Mountain and
region around them
(1/2015 to present day)

Zoomed out to the world
(1/2015 to present day)

a matter of seconds. Students will need to
distinguish between processes that operate
on long time scales versus events that
cause change to happen quickly.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA

While Analyzing and Interpreting Data is
not a focal practice for this lesson, in this
activity students will “use graphical displays
(e.g., maps, charts, graphs, and/or tables)
of large data sets to identify temporal and
spatial relationships” in earthquake data.
Students will notice and wonder about the
patterns they see in the data with an
emphasis on spatial patterns. They will
notice that earthquakes occur quickly in
time, but are form a cumulative spatial
pattern over long periods of time by
happening over and over in the same
places. The element of this practice will be
more fully developed in subsequent
lessons, but this will be students’ first
experience with it.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS

Focus your students on identifying whether
the earthquake at Mt. Everest was a one-
time random event or part of a larger
pattern. Have students consider patterns
across space (the Himalayas region) and
patterns at larger spatial scales. Have
students also consider patterns across time.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SCALE,
PROPORTION, AND QUANTITY

Ask your students to contrast the patterns
that students identify in the zoomed in
scale near Mt. Everest with the pattern that
emerges as students look at larger spatial
scales and time scales.



2 min

Facilitate an Initial Ideas Discussion and add to the classroom Notice and Wonder chart. For the next four minutes, prompt students to
share out their noticings and wonderings after examining earthquake data around the world. Record all ideas with a new marker color to
show what new noticings and wonderings came from the worldwide data.

KEY IDEAS Purpose: Students will use the earthquake data to identify that the earthquake at Mt. Everest was part of a
larger pattern in the region and part of an even larger pattern around the world.

Listen for these ideas:
There are many earthquakes happening near the Himalayas and Mt. Everest. Some of the
earthquakes cluster in certain areas.
There are many earthquakes near mountain ranges, especially in the Andes Mountains in South
America.
There are many earthquakes near the edges of continents and oceans.
There are some mountains and other places where earthquakes don’t seem to happen as much,
for example, the Rocky Mountains in North America.
There are places where we see lots of earthquakes but no mountains, for example, in the middle
of the Atlantic Ocean.

Students will likely identify more patterns than are relevant for this particular anchor, but for the sake of
equity and engagement it’s important to make note of and record as many shared patterns as possible on
the Notice and Wonder chart. There will likely be moments later in the unit when the patterns that are
irrelevant in this moment become more relevant.

During this share out session, keep Seismic Explorer available so that students can share evidence for what they are seeing. If possible,
you might project Seismic Explorer onto a whiteboard and let students draw on it with dry erase markers.

Save 1-2 minutes at the end of class to wrap up the discussion and assign home learning.

11 · ASSIGN HOME LEARNING
MATERIALS: None

Assign home learning to look for similar experiences. Display slide O. Ask students to think more about other experiences that may help
explain how Mt. Everest moves gradually most of the time, but suddenly at other times. Also, ask students about other places in the
world they may be familiar with where the land may undergo slow or sudden changes. Remind students that often stories about these
types of events can typically be seen or read about in the news.✱

✱ ATTENDING TO EQUITY

This home learning opportunity will help
students broaden their thinking to related
phenomena beyond the case of Mt.
Everest. Prompt students to look into news
stories about other places where
earthquakes occur, and where land features
undergo gradual or sudden changes. This
broadening to related phenomena will give
students an opportunity to leverage their
everyday, out-of-school experiences to
augment their classroom learning. This
should make the anchoring phenomenon
more personally meaningful to each
student.

End of day 2



10 min

8 min

20 min

12 · NAVIGATION TO BRAINSTORM RELATED PHENOMENA
MATERIALS: science notebook, Related Phenomena poster, markers

Set the purpose for sharing related phenomena. Display slide P. Remind students of the Everest
phenomenon from day 1 and data visualization from day 2. Say, Two days ago we read and saw news
about Mt. Everest moving suddenly and in a different direction during a violent earthquake. Then, yesterday
we used a data tool to view earthquake data near Mt. Everest and also looked for patterns in earthquakes
around the world. Everyone went home last night and brainstormed related events, experiences, or
phenomena that could help us. These could be things you’ve experienced or seen on TV, internet, or heard
about from the news.

Give students time to share. Give students two minutes to talk with a partner about the home
learning prompts. While students are discussing, display the “Related Phenomena” poster where all
students can view it.

Share out phenomena to develop a Related Phenomena poster. Keep slide P displayed. For the
next 5-6 minutes, prompt students to share their responses to the home learning prompts. As
students share, document their ideas on the Related Phenomena chart paper. You might also
consider asking students to record their own ideas in their science notebooks for later reference.✱

✱ ATTENDING TO EQUITY

A key element of the Anchoring
Phenomenon routine is letting students
share their experiences with related
phenomena. By doing this, students can
connect their diverse experiences with a
shared phenomenon that is the focus of
the unit.

13 · DEVELOP QUESTIONS FOR THE DRIVING QUESTION BOARD
MATERIALS: 1-2 sticky notes, markers, science notebook, Notice and Wonder chart, Related Phenomena poster, Initial Class Consensus Model poster, Large World Relief Map

Prepare for Driving Question Board. Display slide Q. Say, It seems we have a lot of questions about what is happening to Mt. Everest and the
patterns we noticed using the Seismic Explorer tool. We are going to get ready to set up our Driving Question Board. For this unit, it may be useful to
use the World Relief Map as the background for our DQB since we are looking at an event at one specific location, as well as other data from around
the world. Take a couple of minutes to look back through your notebook to choose 1-2 questions you really want to figure out. Record these questions
on a sticky note with a marker - one question per sticky note. After a couple of minutes, we will get together in our Scientists Circle to share our
questions and create our Driving Question Board.

Write questions individually. Pass out 1-2 sticky notes to each student and give students four minutes to review their notebooks and
class charts to generate questions. Remind them that their questions can be related to the event that happened at Mt. Everest, patterns
they noticed around Mt. Everest, or patterns they noticed about earthquakes, or similar phenomena.

Share questions with a partner. Give students 2 minutes to share their questions with a partner to ensure that the questions are clear
and productive for the Driving Question Board. The partners should act as critical peers and ask clarifying questions if they don’t
understand a question. Each student can edit their questions before sharing as a whole class.

14 · DEVELOP THE DRIVING QUESTION BOARD
MATERIALS: Notice and Wonder chart, Related Phenomena poster, Initial Class Consensus Model poster, Large World Relief Map, markers

Gather in a Scientists Circle around the DQB. Display slide R. Instruct students that when they have their questions ready, they need to
bring them along with chairs to meet in a Scientists Circle around the DQB. Remember that the backdrop of the DQB will be the Large
World Relief Map.



Explain to students how you will create the DQB (use slide R if needed):
The first student reads his or her question aloud to the class, then posts it on the DQB, near the part of the model the question
most relates to.
Students who are listening should raise their hand if one of their questions relates to the question that was just read aloud.
The first student selects the next student whose hand is raised.
The second student reads his or her question, says why or how it relates, and posts it near the question it most relates to on
the DQB.
The student selects the next student.
We will continue until everyone has at least one question on the DQB.

Organize questions into categories. As students share, questions will naturally start clustering into similar-type questions such as (but
limited to) questions about the location, frequency, or strength of earthquakes, the location of mountains, and the movement of
mountains. Once students are finished sharing, ask students to look at the questions for any additional organization that can be done.

ASSESSMENT
OPPORTUNITY

As students share and organize their questions, listen for students to contribute questions about the event
on Mt. Everest specifically, and also about patterns in the location of earthquakes and other landforms
worldwide (e.g., mountains, volcanos, faults). Look for students questions to (1) move between different
spatial and temporal scales, (2) focus on the Mt. Everest event and also the pattern or earthquake, and (2)
focus on the normal motion of Mt. Everest versus the sudden change in motion. If students are struggling to
generate questions in each of these areas, cue them to use the crosscutting concepts of Patterns, Scale, and
Stability and Change as lenses to help them brainstorm different kinds of questions to ask. (Note: You do
not need to use these words explicitly, for example, stability and change, but can refer to them as the
“normal, stable motion of the mountain” compared to the “sudden change in motion during the
earthquake”).

Developing a unit question. Ask students if there is an overarching question that could drive the whole unit. Suggestion unit question
should be How and why does Earth’s surface change?, or something similar. Write the unit question, with any student modifications, at the
top of the DQB. This should be similar to the unit question on the student and teacher edition, but can vary slightly from that based on
how your students want to word the question.



10 min

2 min

15 · BRAINSTORM IDEAS FOR DATA AN INFORMATION NEEDED
MATERIALS: science notebook, Ideas for Data and Information We Need poster, DQB (World Relief Map poster), markers

Brainstorm ideas for data and/or information needed. Display
slide S. Stay in a Scientists Circle to brainstorm the types of data
and information that we may need to answer the questions on
the DQB. Say, Sometimes when scientists are trying to decide on
their next steps, they need to look back at their questions and figure
out what data or information they still need. Let’s do that now.

Arrange students into small groups of 3 and assign them one
category of questions. Tell students to focus on their category of
questions and generate ideas for the best data and information
that would help them answer their category of questions. For the
next three minutes, have groups of students generate their list.
Then, instruct students to take one minute to write their ideas in
their science notebooks on a new page titled “Information and
Data We Need,” using a table like the one below.

Give each group of students about one minute to report out the
data and information that could answer their category of questions. Record a list of Information and Data Needed that will remain
public throughout the unit. Make sure all groups get to share out at least one idea.

Category of questions Helpful Data/Information

16 · NAVIGATION
MATERIALS: None

Decide where to go next. In this last activity in Lesson 1, it is important to remind students of the mission of the class and to motivate a
series of investigations. Remind students that the mission of the class is to figure out (1) what causes Mt. Everest to grow each year, (2)
what causes Mt. Everest to move gradually each year, and (3) what causes Mt. Everest to shift suddenly during an earthquake. They may
also want to explain some of the patterns they noticed around earthquakes.

Allow students to offer suggestions for different options for next steps that would make sense.

ADDITIONAL
GUIDANCE

Remind students to keep their science notebooks organized by writing a title on each page and updating
their table of contents. They can do this when they have extra time at the beginning or end of class, or
during homeroom or homework time.



Additional Lesson 1 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

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.

As students read about Mt. Everest, they highlight and take notes on key terms and domain-specific words
and phrases to determine their meaning and then represent those ideas in their initial noticings and
wonderings chart and in their initial models.


