
LESSON 2: What would we normally expect for these places and how do we know it’s
really changing?

PREVIOUS LESSON We observed two news clips of extreme flood and drought events and shared our own water stories. We examined headlines that showed a “new normal” of
increased floods and droughts and noticed a pattern of rising temperatures. We developed an initial model explaining what could be causing warmer
temperatures and how warmer temperatures could lead to both droughts and floods. We developed a Driving Question Board (DQB) and brainstormed
investigations and sources of data that could help us figure out answers to our questions.

THIS LESSON

INVESTIGATION

3 days

  

In this lesson we first develop a systems model to describe where Earth’s freshwater is stored above, at, and
below the surface. We then analyze patterns in data to determine what is normal and not normal about
temperature and precipitation, as it relates to floods and droughts. We first investigate data from our local
community to become familiar with how to analyze and interpret data. This helps us better understand ideas
around weather and climate, as well as short-term variability in the data versus long-term trends. We then split
into groups and analyze case sites around the US to better understand what is happening in other places. We
figure out that the amount of water above the surface (rainfall or snowfall), at the surface (in rivers, lakes, oceans,
soil, or snowpack), or below the surface (groundwater) in these communities is changing. We also figure out that
all of our case sites show rising temperatures over the last 125 years.

NEXT LESSON We will create closed bottle setups to determine that increased temperatures can increase the evaporation rate and water vapor. We will observe NASA water
vapor and temperature visualizations and determine that temperatures affect the amount, location, frequency, type, and timing of precipitation events.

BUILDING TOWARD NGSS

MS-ESS3-1, MS-ESS3-3, MS-ESS3-
4, MS-ESS3-5, MS-ETS1-2

WHAT STUDENTS WILL DO

2.A Develop and use a model to describe the components, interactions, and processes of water distribution and movement on Earth.

2.B Use graphical displays (e.g., maps, charts, graphs, and/or tables) of large data sets to identify temporal patterns in temperature, total
precipitation, and seasonal precipitation in the local community and at case sites.

2.C Analyze and interpret data about patterns in rates of change and numerical relationships to determine similarities and differences between
drought and flood sites.

WHAT STUDENTS WILL FIGURE OUT

Freshwater is distributed above the surface, at the surface, and below the surface of Earth and moves in between these spaces.
Communities depend on predictable sources of freshwater.
Year-to-year variability in precipitation and temperature is a normal pattern.
Over long periods of time, data is averaged to determine the normal expected range for temperature and precipitation.
Unusual precipitation for a place would be a trend toward unusually high or low amounts that vary from an expected average.
Precipitation or heavy storm events are increasing in the areas where there are more floods.
Precipitation is decreasing or groundwater and snowpack are declining in areas where there are more droughts.
Temperatures are increasing for all of the places we investigated.



Lesson 2 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
We brainstorm where freshwater is on Earth.

A-B

2 10 min DEVELOP A SYSTEM MODEL FOR WATER COMPONENTS AND
INTERACTIONS
Develop a system model to represent key components and
interactions in Earth’s Water System to help students zero in on what
components or interactions could be changing to cause droughts and
floods.

C Earth’s Water System Model, three colored markers

3 10 min OUR COMMUNITY
Determine which data is helpful to look at and why it can help us
figure out what is normal or not normal in these places.

D-F Earth’s Water System Model, Ideas for Investigations and Data chart, chart paper,
markers

4 18 min EXAMINE LOCAL DATA FROM LAST 10 YEARS
Analyze and interpret local, short-term temperature and precipitation
data.

G-H Analyzing Our Local Data Parts 1 and 2, About the Data, computer and projector, NOAA
Climate at a Glance data website

5 2 min NAVIGATION
Motivate the need for more data to determine what is normal or not.

I

End of day 1

6 10 min LOOK AT LONGER-TERM DATA
Analyze and interpret long-term data for the local community.

J-K Analyzing Our Local Data Part 3, About the Data, computer and projector, NOAA
Climate at a Glance data website

7 15 min MAKE SENSE OF LOCAL DATA
Convene a Building Understandings Discussion to develop key ideas
about long-term trends in data.

L

8 5 min EXPAND TO NEW CASE SITES
Provide an overview of the six case sites in the StoryMap and
references.

M StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California,
Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts,
Data for Yakima, Washington, Data for Windom, Minnesota, About the Data, computer
and projector

9 15 min ANALYZE AND INTERPRET CASE SITE DATA
Work in teams to make observations and interpretations of assigned
case sites.

N StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California,
Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts,
Data for Yakima, Washington, Data for Windom, Minnesota, About the Data

End of day 2

10 15 min RECONVENE AND DEVELOP CLAIMS ABOUT CASE SITE
Use interpretation of data to develop a claim about how the water is
changing for one community.

N StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California,
Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts,
Data for Yakima, Washington, Data for Windom, Minnesota, About the Data



Part Duration Summary Slide Materials

11 15 min CONSENSUS ACROSS CASE SITES
Building consensus around the similarities and differences across the
case sites.

O StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California,
Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts,
Data for Yakima, Washington, Data for Windom, Minnesota, About the Data, computer
and projector

12 10 min UPDATE PROGRESS TRACKER
Individually reflect on what we have figured out in this lesson.

P

13 5 min NEXT STEPS
Motivate the need to figure out how the increasing temperature is
affecting the precipitation pattern.

Q

End of day 3



Lesson 2 • Materials List
per student per group per class

Lesson materials science notebook
Analyzing Our Local Data Parts 1 and 2
About the Data
Analyzing Our Local Data Part 3

StoryMap of Case Sites from https://arcg.is/08qrG8
Data for Porterville, California
Data for Vickburg, Mississippi
Data for the Navajo Nation
Data for Boston, Massachusetts
Data for Yakima, Washington
Data for Windom, Minnesota
About the Data

Earth’s Water System Model
three colored markers
Ideas for Investigations and Data chart
chart paper
markers
computer and projector
NOAA Climate at a Glance data website
StoryMap of Case Sites from https://arcg.is/08qrG8

Materials preparation (30 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Prior to the beginning of this lesson, prepare a poster with the title “Earth’s Water System Model.” This will be developed together
during the beginning of this lesson and will be revised over the course of this lesson and the next few lessons. It might also be
helpful to quickly research where your community gets their water from (e.g., Is it mostly surface water sources and precipitation,
or does the community pump water from any groundwater sources, too?).

Ensure that each group has access to at least 1 computer. There are six groups or case sites in this lesson. Test the link to StoryMap
of Case Sites at https://arcg.is/08qrG8 . The data from the case sites are also provided in student reference Data for All Case Sites.
Also, read Rationale for Case Sites, which explains the rationale for the selection of case sites.

You will need to access, gather, and prepare data for your local community prior to day 1. Watch the screencast video on how to
access local data at from www.teachersopensciedfieldtest.org/droughtsfloods or read the instructions on the teacher reference,
Instructions for Accessing Local Data. Save the images for your local data and place them onto the appropriate slides for day 1. Also,
insert them into the template provided in the lesson reference materials, Analyzing Our Local Data. Make 1 copy per student. Insert
the long-term graphs onto slide K.

To save time on day 1, create a T-chart on chart paper that says “Data we need and why.” On the left side, the column should be
titled “Data” and the right-side column should be titled “Why.” Importantly, save room for a third column, “Predictions,” to add to
the chart.

https://arcg.is/08qrG8
file:///tmp/www.teachersopensciedfieldtest.org/droughtsfloods


Lesson 2 • Where We Are Going and NOT Going
Where We Are Going

Students will bring background knowledge from earlier grades about where Earth’s freshwater and saltwater are located and come from. Prior to this unit students should have figured out that
water is found in oceans, rivers, lakes, and ponds. Water exists as solid ice and in liquid form (2-ESS2-3), and nearly all of Earth’s available water is in the oceans. Most freshwater is in glaciers or
underground; only a tiny fraction is in streams, lakes, wetlands, and the atmosphere (5-ESS2-2). It is expected that students will bring many of these ideas to the start of this lesson, so one
purpose is to draw out their prior understanding. However, this lesson adds a new idea about how water is distributed unevenly above, at, and below the surface of Earth and that communities
rely on certain components and interactions in the system for their water source. Because water is distributed unevenly and in different ways, one community might rely on one component of
the system (e.g., groundwater), but another community will rely on another (e.g., snowpack).

Students will use this systems model to frame a few additional case sites in the US that are experiencing floods and droughts. Students will be given data and information on each site to
understand upon which component of the water system the community relies. Students will explore and begin to make sense of what is happening with precipitation and temperature
patterns at the case site and how changes to these two factors influence the system.

In all case sites, students will notice that average temperatures are rising. This is true for almost all locations in the United States, and it is a clear pattern for students to discern. Students will
revisit this pattern in Lesson 5 and will build a causal mechanism for rising temperatures in Lesson Set 2.

Precipitation data is a bit more complex when discerning patterns in all locations. Total annual precipitation alone is not the only data that represents whether a place is in a flood or a drought.
Often, places might experience one or two heavy precipitation events but then might experience prolonged periods without any rainfall at all. The total annual precipitation may not show the
true water stress a place is experiencing. We included other data indicators as well, including snowpack (for places that rely on snow melting in the spring), groundwater (for places that rely on
groundwater to offset low precipitation), and the Palmer Drought Severity Index (PDSI), which is a combination measurement of temperature, precipitation, and soil moisture. Similarly, the
lesson provides additional data about the frequency of heavy precipitation or flood events using the National Oceanic and Atmospheric Administration’s (NOAA) Storm Database (1996 to
current day). Students can use this data to develop a more nuanced understanding that precipitation changes may be more than the result of overall change in amount and could be a change
in timing, frequency, intensity, and type of precipitation.

Where We Are NOT Going

For the Earth’s Water System Model, we are not including most human-engineered water system components (e.g., water towers, water tanks, wells, pipes, aqueducts). We are including
reservoirs, since, in many communities, reservoirs are synonymous with lakes.

This is a challenging data analysis lesson focused on students understanding concepts around short-term variability and long-term trends in data. Students will not delve into any statistical
concepts around variability and trends in this lesson. For the purpose of this lesson, variability is change or variation in data from year to year, while a trend is the increase or decrease in the
average data over time. Students can build on their understanding of annual variation and overall trend from their reasoning about populations in the Palm Oil Unit.

We’ve provided students with only a select amount of data with which to understand these concepts and begin to explain the floods and droughts they’ve observed; however, even though the
data do not completely represent the complexity of each case site, it will bring to light important overall patterns that need explanation.



5 min

10 min

LEARNING PLAN for LESSON 2
1 · NAVIGATION
MATERIALS: science notebook

Connect to questions and ideas from the previous class. Have slide A displayed as students enter the classroom and ask them to stop by
the Driving Question Board and consensus model that are posted in a central place in the room. Students should look at the groups of
questions, as well as the ideas we’ve had about data and information that we need to help answer some of these questions.

As class begins, say, So far we’ve figured out a lot about how temperatures and precipitation are changing in different places in the US. We also
figured out that we have a lot of questions about how and why temperatures are increasing and how this might be related to why some areas are
getting more or less precipitation. At the end of class we started to think about what data and information we need to see and some ideas for
investigations that would help us get that information. As you looked back to the DQB and consensus model when you came in, you may have
thought of new or additional ideas for investigations. If that is the case, record those ideas in your notebook.

Say, We had some questions about where all of the water is coming from or going to, and we wanted to look at more places than just the two places
in the videos. It seems like the amount of water an area gets is being affected somehow. Let’s begin our work today by trying to figure out where all of
the water is coming from in the flooded areas and where all of the water is going to in the drought areas by tracking what we already know about
where water is located and how it moves between places.

Brainstorm and record what we know about where freshwater is on Earth. Display slide B. Have students open to the next blank page in
their science notebook and title the page, “Where water is found on Earth.” Say, Now take a few minutes to record all of the places you know
water is naturally located on Earth. If we were to go out and try to find water, where would we look in the natural environment?

Give students a few minutes to record their ideas.

2 · DEVELOP A SYSTEM MODEL FOR WATER COMPONENTS AND INTERACTIONS
MATERIALS: science notebook, Earth’s Water System Model, three colored markers

Convene an Initial Ideas Discussion. Display slide C. As a class, develop an initial diagram to represent
where water is distributed on Earth. This diagram will become a systems model that will track what is
happening to water in the system. Students can already identify some of the primary components of
the system. Data about each component and interactions between the components will be added to
in subsequent lessons, so develop it on chart paper and keep it in the public space through Lesson 5.
The diagram should include a space for listing locations at the surface, above the surface, and below
the surface. Title this chart “Earth’s Water System Model.”

An example is included to the right but adjust the layout however it makes best sense for your class.

Say, We think that the system is changing. We know some components of this system. Let’s try to capture
what we know so that we can zero in on where we think the change is happening to cause these droughts
and floods. Let’s draw out components of the system first to see if we can identify where changes might be
occurring. Using what you have just listed as places you think water is found, let’s develop a model to
represent where water is located on Earth.

As students share, add the locations to the diagram. Some examples of what students might share are included below:



At the surface:
Ponds
Lakes/Reservoirs
Oceans
Ground/Grass/Soil
Puddles
Rivers
Snow/ce or glaciers

Below the surface:
Aquifers or groundwater

Above the surface:
Clouds
Water vapor from evaporated water

ADDITIONAL
GUIDANCE

Students should have some background knowledge from earlier grades about where our water comes from on
Earth.

Water is found in oceans, rivers, lakes, and ponds. Water exists as solid ice and in liquid form. (2-ESS2-
3)
Nearly all of Earth’s available water is in the oceans. Most freshwater is in glaciers or underground; only
a tiny fraction is in streams, lakes, wetlands, and the atmosphere. (5-ESS2-2)

This new model will eventually support these new ideas: (1) identifying that water is unevenly distributed for
communities, (2) reminding them of the normal interactions between these sources of water (i.e., water
cycling), and (3) providing them a way to track what is changing in the system to cause floods or droughts.

When students have tracked all of the components to the system onto the
model, be sure to remind them that the model we are creating is to support us in

figuring out what might be changing in this system. An example of the Earth’s Water
System Model with the key components is shown to the right.

Introduce the idea of distribution of water for communities. Get students’ initial ideas
for how communities are connected to this Earth’s Water System Model, starting with
Porterville and Vicksburg and broadening from there to think about other communities,
including your own.



Suggested prompts Sample student responses Follow-up questions

Which components did we learn were
changing in Porterville? In Vicksburg?

In Porterville, the wells were dry, so there was
no water under the ground.
In Vicksburg the river was flooding, so there
was a lot more water in the river.

Why do we think the water below the ground
was drying up?
Where do we think all of the water in the river
came from? Where did the water go after it
went through the town of Vicksburg?

Do all communities get their water from all of
the same sources, or components, included
on our model?

No! We don’t have glaciers or snow where we
live.
A lot of places get their water from rivers or
lakes, though.
I get my water from the city! I just turn on the
tap. Well, where do you think the city got the

water in the first place?

Of all the components in the model, does
anyone know where our community gets
water?

Our water comes from ____reservoir.

We get our water at home from a well.

So what component of the system is that?

ADDITIONAL
GUIDANCE

It’s OK if students do not know any or all of the sources of their community's water. This move is mainly to help
students get a better understanding of their own community’s water resources, in anticipation of brainstorming
the data we need to support what is changing in the model. If students do not know, tell students something
like, Well, I had to look up where our community gets water because mostly I just turn on the tap, so I didn’t really
know. We get our water from ____ and ____. So, what part of the system is that?

Say, So, our model so far shows that water is found in these places on Earth; but they are
located, or distributed, differently around Earth, so communities don’t always get their water
from the same components in the system. Let's see if we can show how these different
components interact. Accept all student ideas. If students still disagree on some ideas,
that is OK at this point.

Transition to adding interactions in Earth’s Water System Model. Ask students to
brainstorm in partners how water moves (i.e., the processes) between the surface and
the atmosphere and between the surface and below ground. After 1 minute bring
students back together and add these processes to the model using a different colored
marker. Students should mention the following:

Evaporation gets water from the surface into the atmosphere.
Precipitation gets water from the atmosphere back to the surface.
Water seeping or soaking into the ground is how water gets into aquifers
(students likely won’t say infiltration, which is OK).
Pumping water, drilling water, etc., is how we get water from underground back
up to the surface.
Melting, runoff, and freezing are processes students may mention that move
water between surface sources (optional to record).



Transition to using the system model. Say, Now that we have recorded all of the places on Earth that freshwater (and saltwater or oceans) can be
found and we’ve recorded how it moves between these places, let’s begin thinking about what would happen to this system if there were changes to
the air temperature. We read that the temperatures are rising, which seems to be related to more extreme precipitation that causes floods or lack of
precipitation that causes droughts. Using what we have represented in our model, let’s begin by figuring out what could be going on with some of these
components and interactions by looking more closely at our community first.

ASSESSMENT
OPPORTUNITY

Building towards: 2.A Develop and use a model to describe the components, interactions, and processes of
water distribution and movement on Earth.

Look for/listen for:
This is an early formative assessment moment to figure out how much students are bringing from earlier grades
and OpenSciEd units. Students should have ideas about the following:

Components, such as water’s location in oceans, lakes, rivers, ponds, and in groundwater sources, such
as aquifers.
Students might develop new ideas about:

Water being distributed above the surface, at the surface, and below the surface.
Maybe: Communities having access to different components in the system; some
communities have access to precipitation and surface water; and other communities rely on
groundwater for their water source.
Maybe: Water being unevenly distributed on Earth. Not all places have access to all of these
components.

What to do: Labeling the components in the system is something students have likely done before in earlier
grades. However, they likely have not categorized them into “Above the Surface,” “At the Surface,” and “Below
the Surface,” so this might be a new way of thinking about the water system on Earth and representing the
traditional “water cycle.” Students might struggle to identify sources above the surface or below the surface. If
students have done the Storms Unit, remind them that they were working with water at and above the surface
in that unit.

Students may need some support in thinking about water below the surface, such as aquifers. This should be
something they figured out in earlier grades (5th grade), but if they only mention water that is at or just below
the surface, like soil moisture or water in the grass, then remind them of the case from the previous lesson in
Porterville. Ask them questions, such as, “How were people in Porterville getting water?” Students should
mention that they saw some people were using large tanks in their front yards because their wells had dried up,
and there are other other people who still have wells. Use this to talk about where the water for wells comes
from. Encourage students to look back at their noticings about Porterville for anything they noted about the
wells. They should remember that, in the news clip, many people talked about digging deeper wells. Connect
that this water, which is stored far below the surface in aquifers, is a source of “groundwater.” If these are new
words for students, you may wish to add them to the Word Wall at this time.

If students don’t quite understand the idea that communities get water from different components in the
system, they will revisit this idea using the StoryMap on day 2. This StoryMap will introduce students to
additional ideas about where these communities get their water. They will circle back to this idea again in
Lesson 4.



10 min3 · OUR COMMUNITY
MATERIALS: science notebook, Earth’s Water System Model, Ideas for Investigations and Data chart, chart paper, markers

Determine what is normal for the local community. Say, After our discussion yesterday, I was really curious about whether our community was
experiencing any of these strange temperature or precipitation problems, like those in Vicksburg and Porterville, and if any of our water sources were
having problems. I found our local data and brought it to class for us to look at. But before we dive into the data, we probably need to think about and
decide what is normal for our community. That way, when we look at the data, we can see if it matches what we think is "normal" or if the data is
showing something "not normal." Display slide D.

Suggested prompts Sample student responses Follow-up questions

How would we know if these sources of water
and how much we are getting is normal or
not normal for us?
(if students suggest it is normal)

Well, sometimes we get really bad storms
here, and it floods. It seems pretty normal,
since it happens every year.

It’s been dry here most years. We kind of live
in a desert, so I would think it is normal to not
get much rain.

So how do we measure or determine how
bad a storm is to know if it is one of our
normal yearly storms or something different?

So how much rainfall would we normally
expect to have in our community that is in a
desert-like environment?

How would we know this is normal or not
normal for us?
(if students suggest it is not normal)

It is flooding more and more here, and it
hasn’t been like that in the past.

Lakes are drying up, and we get a lot more
wildfires here; so it is really different than it
used to be.

So how could we compare what it is like now
to what it was like in the past? What could
we look at?

What kind of information would we need to
see if it is different now?

Where might we find that information?

If we want to figure out if the temperature is
rising where we live, what should we do?

We need to look at temperature data. Just temperature data for today—like how
hot or cold it is outside right now?

No, we need temperature data from now and
what it was like in the past.

Determine what data would be helpful and why. Say, So, we need to gather some information and data about what is normal precipitation and
temperature in our community. And several of us mentioned what it is like today and what it was like in the past, so information from past years
would be helpful for us to compare to what it is like today. How might looking at today’s data compared to long ago help us determine whether what
we are experiencing is normal or not?

Display slide E. Start a three-column chart on chart paper that is titled: “Data we need and why.” On the left side, the column should be titled
“Data,” and the middle column should be titled “Why.” Importantly, save room for a third column. Have students do the same in their science
notebook. An example is on the next page.



Data we need and why
Data Why

ALTERNATE
ACTIVITY

Pre-thinking what data is needed and what we might see in data (predictions) is an important aspect of
analyzing and interpreting data and prepares students to work with the data set. If time is short, this section
could be done as a discussion rather than charting ideas in science notebooks.

Give students a couple of minutes to consider these questions:
If we wanted to find evidence for this, what kind of data would we want to look at and why?
What information would the data provide us?

ADDITIONAL
GUIDANCE

It might also be helpful to refer back to their Ideas for Investigation chart from Lesson 1. If they listed data on
this chart, they can add it to their notebooks here and explain why it would be helpful.

Share ideas as a class. When ready, have students share their ideas for data and their reasoning for why it would be helpful. Track their ideas
onto the chart paper. Likely ideas will include the following:

How much rain or snow we get/How much rain we got in the past.
How often we get bad storms (or floods, or droughts).
How much rain falls in a bad storm/How much rain it takes to flood a place.
What normal temperatures are like in our community.
What the cut-off point is to determine whether it is a drought (or flood) or not.
Students might also include data on related events, such as how many wildfires happen in a place.

Accept all ideas at this point, but press students to include a reason for why the data will help the class determine if these events are normal
or not normal for the community.

Make predictions about what we would see in the data. Display slide F and add “Predictions” to the third column of the chart. As a whole
class, ask students to add their ideas about what we expect to see in the data if these events are normal or not normal for us.

Data we need and why
Data Why Predictions

Rainfall data
Snowfall data

The number of floods (or how
long droughts last)

Temperature data over time

To see if we are getting more rain
or snow.

To see if we are getting more
floods (or droughts).

To see if temperatures are rising
like the other places.

If we are having more floods, then
we are probably getting more rain
or storms.

If we are having more droughts,
then we are probably getting less
rain.

If it is getting warmer, then our
temperatures would be going up
over time.



18 min

Suggested prompts Sample student responses

What might we see in the data if we are getting more floods? More flooding events each year.

More rainfall than we used to get.

More/worse storms that rain a lot at once.

What might the data show if we are getting more droughts? More droughts each year.

Lower rainfall than we expect.

Longer periods without rain.

What might the data show if our temperatures are getting warmer or
staying about the same?

The temperatures would be getting hotter over time, and, if they are
not, then it would be about the same as it was in the past.

Transition to looking at data by saying, Let’s look at some of this data for our community and see what we can figure out.

4 · EXAMINE LOCAL DATA FROM LAST 10 YEARS
MATERIALS: Analyzing Our Local Data Parts 1 and 2, About the Data, computer and projector, NOAA Climate at a Glance data website

Introduce the data and the data source. Tell students that the National Oceanic and Atmospheric Administration (NOAA) and its partners
(such as the National Weather Service) have weather monitoring stations all over the country. The stations collect data, up to every 15
minutes, and when combined over days and years, we have a historical data set that gives us a 125-year view of precipitation and
temperature in any place in the US.

Hand out a customized version of Analyzing Our Local Data, parts 1 and 2 only, to each student. This is the version of the handout that has
graphs of local data for precipitation, temperature, and the Palmer Drought Severity Index (PDSI) for the last 10 years. This handout has a
short-term period of data (the past 10 years). Students will look at the long-term data set on day 2. Say, I made a handout of some of our own
local precipitation, temperature, and drought data so that we can mark it up. I only pulled the last 10 years.

Determine the context and purpose of the data (part 1). Display slide G. Provide students with About the Data, which explains some of the
data. This reference will be used now and again on day 2. Students should read about the first three data sources: Total Precipitation, Average
Annual Temperature, and the Palmer Drought Severity Index. On part 1 of Analyzing Our Local Data, have students jot down notes about the
data sources and why they think they could be helpful for question 1.

ADDITIONAL
GUIDANCE

The Palmer Drought Severity Index (PDSI) is a new data source for students to use. It is a combination of
measurements across precipitation, temperature, and soil moisture, among other things, to provide a score of
wetness (+) and dryness (-) for place. Scores closer to + or - 4 indicate much more severe conditions for a place.
This data provides a more complete view of total water available in a place, so it can enhance students’
interpretations by moving beyond precipitation alone.

Students should also note what part of the Earth’s Water System Model is connected to their community’s water supply and also if there are
any issues in their water supply, such as more rain than usual or less rain than usual, etc.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA

Students will use the Identify and Interpret
(I ) sensemaking strategy to analyze the data
table. Consider modeling one observation
(WIS) and one interpretation (WIM) with
your students before they begin small-group
work. This strategy helps students break
down an information-rich data set into
smaller pieces to interpret, which will allow
them to use the data to provide evidence for
a phenomenon.

2



Prepare for the I  sensemaking strategy. Project slide H to students and remind them how to use the I  strategy to analyze and interpret
data.✱ Arrange students in groups of three.

Focus on short-term data first (part 2). Tell students that they will first look at data from the last 10 years. It may be helpful to project this
data live for students by navigating to the NOAA Climate at a Glance time series data website at https://www.ncdc.noaa.gov/cag/county/time-
series and displaying the local data. Take a moment to orient students to the first graphs. Ask:

What type of graph are we looking at?
What is on the x-axis? What about the y-axis?
What do you think this measurement is (e.g., total annual precipitation, average annual temperature)?

Make observations of the graph using “What I see” statements. Prompt students to write “What I see” (WIS) statements in their small
groups. Remind students to write directly on the graphs, drawing arrows to their observations. After about 4–5 minutes, bring students
together to discuss their observations of the data (e.g., “What patterns did you notice? Did anybody else notice something similar?”).

Suggested prompts Sample student responses Follow-up questions

What patterns did you notice? Some years there is more rain (less rain).

Some years are hotter (colder).

Some years are drier (wetter).

In this year we got ___ inches of rain, but the
next year we only got ____ inches.

I remember this year—it was extra cold (or
hot, or wet, or dry).

Did anybody else notice something similar?

Interpret observations using “What it means” statements. Have students write “What it means” (WIM) statements next to each of their
“What I see” statements. These statements are students’ initial explanations of what they think is happening to cause the change in data.
Give groups 4–5 minutes to work on their interpretations then have several groups share some of their interpretations aloud.

In general students should notice variability from year to year in the three data sets at which they are looking. There may be a few years of a
consistent pattern in something, but then a hotter, colder, wetter, or drier year in between. These ideas will be used on day 2 to establish
normal variability in data versus long-term trends. Ideas that should surface now are:

the temperature (or precipitation) changes a lot from year to year and
sometimes it is pretty steady, but then it might be warmer one year and colder the next year (or wet one year and dry the next).

Suggested prompts Sample student responses

So, what do you think the things you noticed about precipitation mean
for our community?

Some years we get more rain, and other years we get less.

It was hard to see a pattern.

What about temperature? The same—some years it is hotter on average and other years it is
colder. It is kind of hard to see a pattern to see what is normal and not
normal.

2 2
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2 min

10 min

Suggested prompts Sample student responses

What about the Drought Severity scores? I think this means that the past few years have been wetter (or drier)
than normal because the green bars (or yellow bars) show a score of
___ for the last three years.

5 · NAVIGATION
MATERIALS: None

Motivate the need for more data. Display slide I. Say, So, it sounds like our data shifts around a lot and it is hard to see any clear patterns. How
might having more than 10 years of data help us determine what is normal or not normal? Let a few students share their ideas.

Say, If I bring in data for our community over a much longer time period, do we think it will show us mostly the same thing we saw in the 10-year data
or something different?

End of day 1

6 · LOOK AT LONGER-TERM DATA
MATERIALS: Analyzing Our Local Data Part 3, About the Data, computer and projector, NOAA Climate at a Glance data website

Navigate from short-term data. Say, Last time it was hard to see any clear patterns in our data, and we were left wondering if data over a longer
term would show us something different or just the same thing. We have some ideas about what the precipitation, temperature, and drought rating
has been for the last 10 years. It looks like over the past few years the temperature has been ____________ and the precipitation has ____________.
What were some of our ideas about looking at data from a longer time period? If we look at this data in comparison to the 10-year data, what should
we pay attention to?

Suggested prompts Sample student responses

What were some of our ideas about looking at data from a longer
time period?

Maybe the last few years have not been normal and data from a
longer time will show us what it used to be like.

The data from the last few years was all over the places, but a longer
time may show what is stable or steady for our community.

If we look at this data in comparison to the 10 year data, what should
we pay attention to?

We should see if the temperature goes up and down all the time, that
may mean it's normal.

We should see if we’ve already had droughts and floods and if that’s
just a normal cycle for us.



ALTERNATE
ACTIVITY

An alternate navigation into day 2 could be to say, Yesterday we were curious whether we would see the same
pattern in the data if we looked at a longer period of time. So I went to the NOAA website and got the full data set for
our community.

Then either project the website live or hand out part 3 of Analyzing Our Local Data.

Hand out part 3 of Analyzing Our Local Data.

Orient students to the longer-term graphs. Display slide J. Say, These new graphs provide us data from the entire data set. Look closely at the
new graphs—how many years are we looking at? What else do you notice?

It shows about 125 years.
There are a lot more bars and points.
There is a line through the data.

Ask students, What do you think that line through the data represents? Didn’t we work with something similar in the Palm Oil Unit?
The trend line.
The average over a long time.

ADDITIONAL
GUIDANCE

Students have seen or used trend lines in past OpenSciEd units, such as the previous Palm Oil Unit. The trend
lines on these graphs are created by average data across each decade in the set and then plotting a smooth line
to represent the trend from one decade to the next.

Use I  again on the long-term graphs. In small groups give students time to work on their WIS and WIM statements for the three graphs.
Display slide K to guide their work. Sample discussion prompts are included below to guide students’ work.

Suggested prompts Sample student responses Follow-up questions

What are you noticing on the graph? Well, the precipitation goes up and down a
lot, but the trend line shows that, overall, it is
getting wetter (or drier or staying about the
same) here.

So what do you think that means for our
community?

Some years it is wetter and some years it is
drier, but overall, it is getting just a little
wetter (drier).

What about temperatures? It is kind of the same, since it goes up and
down from year to year; but overall the trend
is showing that the average temperature is
getting warmer.

So what does that mean?

Even though we have colder years and
warmer years, when we average all the years
together, we are having more warmer years.

2



15 min7 · MAKE SENSE OF LOCAL DATA
MATERIALS: None

Share interpretations of patterns in the data.✱ Project slide L. Facilitate a Building Understandings Discussion during which students
share their interpretations of the long-term precipitation, temperature, and drought data for their local community. Ask each group to

share their WIS and WIM statements across the class. Encourage students to piggyback off of one another by saying things like:
Our group saw that, too, and we also want to add…
We saw that pattern, but we have a different interpretation…
We are still confused about _____. Did anyone else have a question about what that means?

ASSESSMENT
OPPORTUNITY

Building towards: 2.B Use graphical displays (e.g., maps, charts, graphs, and/or tables) of large data sets to
identify temporal patterns in temperature, total precipitation, and seasonal precipitation in the local
community and at case sites.

Look for/listen for:
General ideas about the trend in temperature and precipitation for your community (this will vary
depending on your location).
Ideas about the data serving as evidence that it is getting wetter, drier, warmer, or cooler in the
community. Or maybe, overall, it is about the same over time with just a tiny change.
Questions about how much of a “change in the data” matters.
Some confusion or questions about the “ups and downs” year to year versus the straight trend line.

What to do: This is the first time students have worked with this data set, so it is OK to have some new ideas
here but also some lingering questions about the data. This is a formative assessment to better understand
what patterns are apparent to students in the data, but what they are also struggling to understand. If students
are struggling with the graphs, try the following sensemaking with data strategies:

Ask students to re-orient to a graph by saying: What is this graph showing us again? What is on the x-
axis? The y-axis? So, the dots for each year are showing what?
Let’s just look at year ___. What is the data for that year? Is it similar or different to data for the next 5
years? Or the previous 5 years?
Overall, our precipitation falls within ___ and ___ inches of rain each year, but there are a few years
where it is above or below those points. So, in general, we can say ____ about our precipitation.

ADDITIONAL
GUIDANCE

Students might still have some questions about the data and how it varies year to year. The next conversation
will focus on what that variability means versus long-term trends in data.

Transition to building understanding about the data set. Say, OK, it looks like, over a longer period of time, we see that the temperature has been
______________, and the precipitation has ______________ for our community. How did looking at a longer-term data set help us figure that out?

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

This is a three-dimensional moment in the
lesson as students are bringing together their
ability to analyze and interpret data to
discover important temporal patterns in how
Earth’s systems (e.g., temperature,
precipitation, and drought data) are changing
(or not) over time.

✱ ATTENDING TO EQUITY

Supporting Emergent Multilingual Students:
When developing new vocabulary, strategies
that may benefit emergent multilingual
learners are to use student-friendly
definitions, make connections to cognate
words when possible, and include a visual
representation of the word. Variability is
variabilidad and trend is la tendencia in
Spanish. Using cognate stems like “vary” or
words like “trends show where the data
‘tends’ to head…” might be able to help
emergent multilingual students. Include a
drawing as well for a visual clue to distinguish
the two words. Use these strategies
throughout the unit for both “words we earn”
and “words we encounter.”



Suggested prompts Sample student responses

How did looking at a longer-term data set help us figure that out? Well, when we only looked at 10 years of data, it bounced up and
down on the graph a lot  and it was hard to notice a pattern. We
couldn’t tell if it was getting warmer (or wetter or drier).

When we looked at the whole data set, we could start to see patterns
with increasing temperatures over time (or increasing or decreasing
rainfall).

Did the data stay generally within a certain range of inches (degrees)?
Like, do most years fall within a certain amount?

Precipitation falls within ___ and ___ inches usually, except for a few
years.

Temperature falls within ___ and ___ degrees usually, except for a
few years.

Say, So, we noticed that the data bounced around a bit year to year. Well, scientists have a word they call
the change that can happen year to year—it is called “variability.” In the short-term, average annual
temperature and total precipitation can change, or vary, from year to year. Some years can be colder or
hotter, wetter or drier. No place on Earth has the exact same temperature or amount of precipitation every
year. Sometimes it changes a little or a lot from one year to the next. It varies, but it also generally stays in a
range of high and lows.

Now ask, What did the trend line represent on the graphs with more data?
It showed how the average amount changed over time.

Say, So, when we average data and look at averages over longer periods of time, we could plot which
direction the average is headed—whether it is increasing or decreasing over time. This is really important to
study changes in a place to distinguish from the year-to-year changes or if it is a pattern of change over
time. This is called a long-term trend. Can we come up with a way to define each of these items for our Word
Wall?

Work with the class to co-construct definitions. Then add “short-term variability” and “long-term
trends” to the Word Wall.✱ These are important ideas for students to understand as they move
forward and examine data in future lessons.

KEY IDEAS Purpose of the discussion: to help students recognize that short-term variation in data is a normal pattern to
notice, but examining long-term trends helps to see whether there are changes in the system over longer
periods of time.

Listen for:
Short-term variability is how much data can change or vary year to year.
Long-term trends show the tendency in where the data is heading over time.

Establish the difference between “weather” and “climate.” Many students might be intermixing words like “weather” and “climate,” and now
is a good opportunity to clarify these terms by using some of the data set to help explain them.

,



5 min

Say something like, We just looked at some data over a short period of time and over a longer period of time and talked about what is normal for
our community in terms of temperature and precipitation. We’ve been looking at total annual precipitation and average annual temperature. This is
the total amount we get all year and the average of all the temperatures all year. But that is not what it is like day to day in our place. If we are talking
about “weather,” what kind of data might we be looking at? Sample student responses might include:

The temperature outside right now.
Whether it is sunny or cloudy outside right now.
What the forecast might be for the week.

OK, so the day-to-day changes in what it is like outside is called “weather.” But the data we have been looking at is very different. It is showing
what the average temperature and precipitation are over many years. That is called climate. It is the average data over longer periods of time.
Add “weather” and “climate” to the Word Wall.

ADDITIONAL
GUIDANCE

Often it is helpful to use concrete examples for students to understand weather and climate. You might use
your local climate and compare it to another place. For example, if you live in the Southwestern US, you might
describe your climate as hot summers, mild winter temperatures, mostly sunny for the majority of the days of
the year, and not that much expected rainfall. It consistently stays like that from year to year, and the
ecosystems of the Southwest have adapted to warmer temperatures and less rainfall.

Conversely, a location in New England might describe their climate as milder summers, cold winters, a lot of
snow, plenty of rainfall each year, and higher levels of humidity throughout the year. That climate is very
different, and the ecosystems in that place are adapted to cooler annual temperatures and more rainfall.

Weather refers to the short-term conditions that we experience, so it can be much more variable day to day.
The accumulation of those conditions over many years is what we call climate. A good analogy of this for kids is:
Weather determines what clothes you wear to school each day. Climate determines what is in your closet.
Students in the southern US probably have a lot of shorts and tank tops, while students in the northern US
have more pants and sweaters overall.

8 · EXPAND TO NEW CASE SITES
MATERIALS: StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California, Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts, Data
for Yakima, Washington, Data for Windom, Minnesota, About the Data, computer and projector

Revisit Porterville and Vicksburg. Say, We have figured out some data for our area, but we were interested in looking at data for Porterville,
Vicksburg, and maybe some more places. If we look at a similar set of data for Porterville and Vicksburg, how could it help us figure out if what is
happening in those places is “normal” or not? Is there any other data we may want to see for these places, other than temperature, precipitation, and
droughts and floods?

Accept all student ideas. Many might want to look at how bad storms can get or other weather-related data (Vicksburg). Students
might also want to look at how deep wells have to be (Porterville).

Prepare to explore the StoryMap of Case Sites. Say, I have a StoryMap that provides information about six different places in the US. Before the
groups begin, take a moment to orient students to the StoryMap. Project slide M and open the StoryMap of Case Sites from https://arcg.is/08
qrG8 . Show students the following:

Show the tabs at the top.
Show students the different case sites and resources for each:

A map
A video about the place
A short paragraph about the place
And 4-5 data sets with precipitation, temperature, PDSI, and 1-2 additional graphs.✱

✱ ATTENDING TO EQUITY

Supporting Universal Design for Learning:
The StoryMaps and student handouts
illustrate each case site with multiple forms
of media, including video, audio, pictures,
maps, line graphs, histograms, and text. The
information in the text is also written
explicitly to help students make links across
these multiple forms of media.

https://arcg.is/08qrG8


15 min

ADDITIONAL
GUIDANCE

A StoryMap is an interactive, web-based text that helps students explore a specific geographic story. This
StoryMap is a new kind of informational text for students that integrates text, maps, images, and graphs to help
students interpret key science ideas.

Each group will have a different location to investigate. Then all groups will share their findings as a class. Review a process for exploring the
StoryMap. Encourage students to read the StoryMap once, watch the video, and then closely examine the data in the StoryMap. Then
encourage students to read the StoryMap a second time, documenting important information on their assigned case site handouts.

9 · ANALYZE AND INTERPRET CASE SITE DATA
MATERIALS: StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California, Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts, Data
for Yakima, Washington, Data for Windom, Minnesota, About the Data

Work in small groups to analyze and interpret case site data. Display slide N. Students will use the handout to guide their initial WIS and
WIM statements and then hone their observations on short-term variability and long-term trends.✱

Timing for this work includes:
8-10 minutes to watch the short video, read the paragraph about the community, and complete Part 1: Prepare to Analyze and
Interpret Data.
5-7 minutes to complete Part 2: Data to Investigate and Part 3: Record Your Observations and Interpretations of the Data (WIM) of the
handout.
They will finish part 3 and complete Part 4: Synthesize the Data on day 3. Students might need to work on any graph annotations as
home learning before day 3.

As students work in groups, circulate among the groups and ask questions such as the following:

Suggested prompts Sample student responses Follow-up questions

Are there any years that are very different
from other years?

Yes… year_______ has really high or low
temps and really high or low precip amounts.

Does it seem like the normal variability we
were talking about or something unusually
high or low?

What is the range of temperatures you are
generally seeing?

It is typically falling between __ and __
inches except in these years.

OK, so the general range is __ and __, so we
would expect normal temperatures to be in
that range?

What is the overall trend showing? The temperature trend is showing that the
average temperature is going up over time.

ALTERNATE
ACTIVITY

If you do not have enough computers for students to work in groups of 2-3, there are three alternative ways to
facilitate this activity: (1) project the StoryMap for the whole class to look at together, (2) have students use
personal phones or tablets to view the StoryMap, or (3) use paper versions of the materials. See the preparation
section of this lesson for more information.

Assign any remaining graph annotations and notes for parts 2 and 3 as home learning.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ANALYZING AND
INTERPRETING DATA

Students often do not include enough
details when recording data and
observations. You can encourage them to do
so by asking questions that include: I noticed
you say it is “changing a lot”? Can you add
details about what is changing and how much?
Or you can say, How would you describe the
short-term variability? What about the overall
trend? Be sure to add details to your notes so
that other people can understand what you
observed in the data. By doing this, you will
help all students understand how being
specific in descriptions and observations will
make it easier when they analyze and
interpret the data to find similarities and
differences, which will result in the collected
data serving as stronger evidence.



15 min

15 min

End of day 2

10 · RECONVENE AND DEVELOP CLAIMS ABOUT CASE SITE
MATERIALS: StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California, Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston, Massachusetts, Data
for Yakima, Washington, Data for Windom, Minnesota, About the Data

Use interpretations of the graphs to develop claims about case sites. Reconvene students into groups to finish interpreting their data.
Display slide N again to remind students of where they left off. Also, encourage students to share their annotations and interpretations from
home learning with their group to check their thinking before moving onto part 4 of their handout.

11 · CONSENSUS ACROSS CASE SITES
MATERIALS: science notebook, StoryMap of Case Sites from https://arcg.is/08qrG8, Data for Porterville, California, Data for Vickburg, Mississippi, Data for the Navajo Nation, Data for Boston,
Massachusetts, Data for Yakima, Washington, Data for Windom, Minnesota, About the Data, computer and projector

Gather in a Scientists Circle for a Consensus Building Discussion. Have students bring their handouts and reference materials. Have each
group briefly share information about their case site and their claims based on the data (1-2 minutes each). Encourage others to listen closely
and use their science notebook to track similarities and differences between their assigned site and the other sites that are being discussed.

ADDITIONAL
GUIDANCE

Consider projecting the StoryMap throughout the discussion as a way of looking at the locations as students
share their thinking. Optional slide O is available to support discussion if you choose not to project the
StoryMap during the discussion.

Identify similarities and differences across case sites. Ask, What are some of the similarities between the case sites? Students may say:

Flood locations Drought locations

Boston, Vicksburg, and Windom are flood locations.
It seems like the amount of precipitation or number of storm
events is increasing in areas where there are floods.
The places are dealing with too much water at the surface or
from above.

Porterville, Navajo Nation, and Yakima are all drought locations.
It seems like the amount of precipitation over time isn’t changing
much for the areas of droughts or maybe going down a bit, but they
are also running out of other sources of water, like groundwater or
snowpack.

Similarities across all six sites

It seems like the temperature is getting higher over time in all of the places.

Once students have pulled out similarities, ask, Did someone notice something different about a case site? Example responses include:
Boston has flooding related to storm surges and sea level, and no other site had that problem.
Yakima and the Navajo Nation have decreasing snowpack, which is different from other sites.
Porterville depends on groundwater, and they don’t have that much anymore.

Transition to normal versus not normal. Bring students back to the lesson question. Say, What would we normally expect for these places and
how do we know it’s really changing?✱

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS

To press students to consider the rate of
change and the numerical relationships in
the data, ask students questions like:

Has there been a steady change
over time, or has most of the
change occurred in a specific time
period? Can you point to evidence
from the data?
Have there always been storms like
this or has the rate (or frequency)
of storms increased or decreased
for a place? What is the evidence
from the data?
Does any data indicate a change in
how long or how often something
(e.g., drought, floods) are
happening in a place?



Suggested prompts Sample student responses Follow-up questionsSuggested prompts Sample student responses Follow-up questions

What did we figure out about this question? The data is showing us that, from year to
year, precipitation and rainfall vary a bit. It’s
normal to go up and down a little bit from
year to year.

So, what would we see on the graphs if it is
normal?

If it is normal, then we would expect the
average over time to stay about the same.

Is that what we saw?

No, some places look like they are changing
more than they did in the previous years. For
example, this place is getting more and more
rain than it did in the past 100 years.

And how did you know it is getting more rain?

The trend line is going up.

Why is using multiple sources of data
important to answer our question?

Some of the data wasn’t quite clear, but
when you look at a few types of data
together, it helped us make sense. For
example, Yakima’s precipitation isn’t
changing much, but they are not getting as
much water from snowpack as they are used
to getting. If we only looked at precipitation,
we might have missed that.

ASSESSMENT
OPPORTUNITY

Building towards: 2.C Analyze and interpret data about patterns in rates of change and numerical relationships
to determine similarities and differences between drought and flood sites.

What to look for/listen for:
Ideas about how some places are showing greater or lesser increase or decrease in precipitation and
temperature.
Ideas about how all places are showing temperatures going up, and importantly, most of this change
in temperature is in recent years.
Ideas about how precipitation is increasing and the rate of storm events is going up (happening more
often) for flood places.
Ideas about how drought places are experiencing a combination of less precipitation, less snowpack,
and less groundwater. These places are experiencing more frequent “dry” conditions than before.

What to do: Students may struggle with some of the precipitation patterns. It might be helpful to use the
Earth’s Water System Model to help students understand that, even if one part of the water system for a place
seems normal, another part of the system might not be. For example, precipitation in Porterville hasn’t gone
down drastically over the years, but they had a few extreme years of little rain coupled with decreasing
groundwater, which ultimately led to people’s wells drying up. The system model might help students make
connections like this within a case site and also help support them in understanding similarities and differences
across case sites.



Revisit the Earth’s Water System Model and add new ideas or evidence. Say, OK, let’s add these new ideas to our Earth’s Water System Model.

Suggested prompts Sample student responses

First, let’s mark which components in the system the communities are
having problems with.

Not enough precipitation: Porterville, Yakima, Navajo Nation
Too much precipitation: Vicksburg, Boston, Windom
Not enough groundwater: Porterville, Navajo Nation
Not enough snowpack: Navajo Nation, Yakima
Too much ocean water flooding: Boston
Too much river flooding: Windom, Vicksburg

OK, and next to precipitation on the model, what ideas should we
include?

amount (too much or too little)
how often (more/less frequent)
type (rain or snow)

And, what can we say about temperature based on the data? Temperature is increasing for all six places.



10 min

5 min

12 · UPDATE PROGRESS TRACKER
MATERIALS: science notebook

Set up the Progress Tracker for an individual reflection. Explain to students that we want to take some individual time to capture what we
have figured out from our examination of data from each of the case sites. Have students turn to the Progress Tracker section in their
notebooks. Use slide P to guide students in drawing a T-chart on the first page of this section and to complete the 2 columns, filling in the
lesson question: “What would we normally expect for these places and how do we know it’s really changing?” This should be followed by their
response.✱

Give students 5 minutes to quietly update their Progress Tracker, using words and drawings to show what they have figured out about the
case sites. Ask students to draw a line underneath their responses when they are done. Prompt students to use patterns from the case site
data.

✱ ATTENDING TO EQUITY

The individual Progress Tracker is a space for
students to be creative and to synthesize
learning in their own words and drawings at
the end of a lesson. It is not supposed to
follow a prescriptive plan or structure and
should be a low-stakes opportunity for
students to make sense of what they are
learning without the worry and anxiety that
comes with knowing their work will be
graded. Students have already engaged in
discussion about this question, so the
Progress Tracker provides an additional
modality for students to express their
understanding and reasoning in their own
way. Encourage students to express what
they have learned using a mode that makes
sense for them.

13 · NEXT STEPS
MATERIALS: None

Motivate next steps with temperature and precipitation. Display slide Q. Say, We’re seeing changes in water for these communities, and
precipitation in particular. The one thing they all have in common is rising temperatures. What do we already know about how rising temperatures
might affect Earth’s water system?

Students will likely share ideas from Lesson 1 about how increases in temperature cause evaporation of water to occur.

Ask, Could we plan an investigation to test to see how temperature increases evaporation? How could the same change in temperature cause wet
places and dry places? What would we need to do? Sample student ideas might include:

Test temperature in a wet place and a dry place.
Test different temperatures and see if they cause more evaporation.

ALTERNATE
ACTIVITY

If students suggested evaporation-related experiments when they brainstormed Ideas for Investigation in
Lesson 1, use this opportunity to surface those ideas again and ask students who suggested them to elaborate
how the investigation could help the class understand how rising temperatures could affect evaporation.



Additional Lesson 2 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

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 quantitative and technical information across text, video, histograms, and line graphs to
develop a claim for how the data supports a change in temperature and/or precipitation for a community.

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
MATH

CCSS.MATH.CONTENT.6.SP.B.4 Display numerical data in plots on a number line, including dot plots,
histograms, and box plots.

CCSS.MATH.CONTENT.6.SP.B.5
Summarize numerical data sets in relation to their context, such as by:
CCSS.MATH.CONTENT.6.SP.B.5.B Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.
CCSS.MATH.CONTENT.6.SP.B.5.C Giving quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well as describing any overall pattern and
any striking deviations from the overall pattern with reference to the context in which the data were
gathered.
CCSS.MATH.CONTENT.6.SP.B.5.D Relating the choice of measures of center and variability to the shape of
the data distribution and the context in which the data were gathered.

Students work with variability within data and measures of central tendency (trend lines) to understand
whether conditions in a place are normal or if they are changing.


