
ASSESSMENT SYSTEM OVERVIEW
Each OpenSciEd unit includes an assessment system that offers many opportunities for different types of assessments throughout the lessons, including pre-assessment, formative
assessment, summative assessment, and student self assessment. Formative assessments are embedded and called out directly in the lesson plans. Please look for the “Assessment
Icon” in the teacher support boxes to identify places for assessments. In addition, the table below outlines where each type of assessment can be found in the unit.

Overall Unit Assessment

When Assessment and Scoring
Guidance Purpose of Assessment

Lesson 1 Initial models in
science notebooks

Driving Question
Board

Pre-Assessment
The student work in Lesson 1 available for assessment should be considered a pre-assessment. It is an opportunity to learn
more about the ideas that your students bring to this unit. Revealing these ideas early on can help you be more strategic in
how to build from and leverage student ideas across the unit.

The initial models developed in this lesson are an opportunity to pre-assess student understanding of how small changes
in temperature could affect Earth’s water system, as well as what leads to those changes. Additionally, it is an opportunity to
pre-assess relevant weather-related ideas from previous OpenSciEd units. Look at the individual models developed on day
2 and the class consensus model developed on days 2 and 3.

For the first part of the model regarding how warmer temperatures could lead to both floods and drought,s look
for students to use the following:

Water cycling processes, such as evaporation and precipitation, in their initial causal accounts of floods
and droughts. See if students are connecting temperature change to a change in these processes.
Look at how students’ individual models accounted for these changes in temperature and water cycling
processes compared to the model co-constructed by the class. This will give you insight as to where
each individual student is in their initial understanding of the phenomenon and their modeling practice
to explain it.
Look at students’ causal accounts to see if they use single words, like “evaporation,” as a “sufficient”
causal explanation or if they elaborate on a mechanism for how temperature change could affect a
water cycle process.

For the second part of the model regarding what is causing warmer temperatures, look for students to explain
what is causing temperatures to rise, using language or images that link the cause (e.g., greenhouse gases,
pollution, carbon dioxide, etc.) to the effect (rising temperatures).

If students focus on mechanisms like the Sun’s temperature or distance to Earth or the ozone hole, there
is a modification you can make at the start of Lesson 6.
If students focus on gases in the atmosphere as a cause of temperature rise, probe deeper to see what
they know about how gases, temperature, and energy of molecules/particles relate to each other.

The Driving Question Board is another opportunity for pre-assessment. Reinforce for students to generate open-ended
questions, such as “how” and “why” questions, to post to the board, but celebrate any questions that students share even if
they are close-ended questions. If your students are asking mostly closed questions, you can provide a copy of a photo of
the questions on the Driving Question Board, and ask them to work on refining three or more of these questions so that
they become “how” and “why” questions. Listen for questions that address both parts of our model, and, if a part of the
model has few or no questions, prompt students to generate more questions in this space so that each part of the model
has a set of questions with which to guide investigations.
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When Assessment and Scoring
Guidance Purpose of Assessment

Lesson 5 Water Story
Explanation
Scoring Guidance for
Case Site Explanations
Peer Feedback
Guidelines
Peer Feedback
Instructions
Exit Ticket (slide H)
and self-reflection
questions on their
revised explanation

Formative Assessment, Peer Feedback, Self-Assessment
On day 1 of Lesson 5, students will individually construct an explanation, using evidence, about how changes in
temperature are having impacts on the water stories in our case site communities. This explanation provides formative
information and practice before students transfer their understanding to a new site on days 2 and 3. If your students have
not developed a written scientific explanation, there is a Building Prerequisite Understanding option for you to model and
co-construct an explanation together before they write their own individually.

Students synthesize key model ideas from Lessons 2-4 to construct an explanation for how water is changing in one
community that they choose to explain. After developing an initial explanation, they give written feedback to two other
students using the guiding questions on the Peer Feedback Instructions and Peer Feedback Guidelines. They will then revise
their explanations, reflect on changes made, and can self-assess their comfort with explanation using slide G. Students can
choose the modality for communicating their thinking. They can explain the phenomenon through written explanation or
using a diagrammatic explanatory model or infographic.

Scoring Guidance for Case Site Explanations can be used to assess student progress and includes samples of initial
explanations, sample feedback, and the revised explanation. It is recommended that you provide feedback to students’
explanations from day 1 prior to their transfer task on day 3 and that students be able to use their written explanations from
day 1 with feedback from you (and peers) to help them craft their explanation on day 3.

Lesson 5 Alaska Wildfire and Sea
Ice Transfer Task

Alaska Wildfires and
Sea Ice Key

Summative Assessment
On days 2 and 3 of Lesson 5, students construct another explanation for an Alaskan community experiencing related
changes to the other case sites. This is a transfer task that asks students to draw upon ideas developed in Lessons 2-4 but
with the addition of new climate impacts: sea ice decline and wildfires.

On day 2, students revisit the Alaskan headline and learn about different claims made by an Alaskan elder regarding their
changing environment. Students identify the data needed to determine if these cases are similar or different and if they
have the same causes. In small groups, students analyze data to look for similarities and differences in the Alaskan claim
data. They determine that, while they may have differences, the claims are similar in their cause.

Students then compare the Alaskan claims to the previous work done on the Alaska Wildfire and Sea Ice Transfer Task to
determine the similarities and differences between the Alaskan claims and their case site claims. Students determine that
all cases are impacted by increasing temperatures. The Alaska Wildfires and Sea Ice Key can be used to assess student
progress.

Lesson 11 Version 1: Social Media
Post Assessment or
Version 2: Social Media
Post Assessment

Tweet Claims
Assessment Key

Summative Assessment
There is an individual assessment task on day 2 of Lesson 11, which marks the end of Lesson Set 2. To set students up for
this task, on day 1 the class examines a sample social media post to identify claims being made, which of those claims
match our science ideas (supporting), and which claims are in need of clarification or explanation (refuting). Then, on day 2,
students individually complete the Social Media Post Assessment. Version 1 of this assessment is intended for use by the
broader classroom and is considered to be the assessment on level with current student understanding, while Version 2
offers an additional challenge.
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When Assessment and Scoring
Guidance Purpose of Assessment

Lesson 15 Obtaining and
Communicating
Information about
Carbon Solutions—both
student and teacher
rubrics.

Peer Feedback
Guidelines
Peer Feedback
Instructions

Exit Ticket (slide G)

Peer Feedback, Self-Assessment, Summative Assessment

As groups work on their different projects, peer feedback can be completed in different ways, depending on the projects
selected by students. For example, peer feedback can be shared through a gallery walk, reviewing each other’s projects and
providing feedback, and reflecting on changes made from the peer feedback. Use Reference: Peer Feedback Guidelines for
more guidance and ideas.

Use the exit ticket on slide G early during students’ project work to have students reflect on their comfort with their
communication strategy, which will also give you additional information about whether students need more support. This
self-assessment can be quick but valuable in gauging how your students feel about their progress.

As groups present their projects, you, classroom guests, and peers can use the provided rubric, Obtaining and
Communicating Information about Carbon Solutions, to assess how well the project has met the expectations. This rubric
should help you assess whether the students met the LLPE: Communicate information in writing and oral presentation about
how adopting one small change in the system, such as a new behavior or technology, when taken to scale, can have a large impact
on carbon dioxide in the atmosphere over time.

After each lesson Lesson Performance
Expectation Assessment
Guidance—See below.

Formative Assessment
Use this document to see which parts of lessons or student activity sheets can be used as embedded formative
assessments.

Occurs in some
lessons

Progress Tracker Formative and Student Self-Assessment
The Progress Tracker is a thinking tool that was designed to help students keep track of important discoveries that the class
makes while investigating phenomena and figuring out how to prioritize and use those discoveries to develop a model to
explain phenomena. It is important that what the students write in the Progress Tracker reflects their own thinking at that
particular moment. We strongly suggest that it is not collected for a summative “grade” other than for completion. The
Progress Tracker is already included in Lessons 2, 4, 7, and 9, but can be added to the other lessons or as a home learning
reflection assignment.

Anytime after a
discussion

Student Self-
Assessment Discussion
Rubric

Student Self-Assessment
The Student Self-Assessment Discussion Rubric can be used anytime after a discussion to help students reflect on their
participation in the class that day. Choose to use this at least once a week or once every other week. Initially, you might give
students ideas for what they can try next time to improve, such as sentence starters for discussions. As students gain
practice and proficiency with discussions, ask for their ideas about how the classroom and small-group discussions can be
more productive. We suggest the following lessons as good opportunities to incorporate this tool:

Lesson 2, day 3, after students analyze data and determine long-term trends are changing in their own
communities and in other communities.
Lesson 7 after the Building Understanding Discussion on day 2.
Lesson 11 after they engage in the cause-and-effect diagram consensus model.
Lesson 13 after the day 2 Consensus Discussion where they agree upon promising solutions.
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When Assessment and Scoring
Guidance Purpose of Assessment

After students
complete substantial,
meaningful work

Lessons 5 and 15
Peer Feedback
Guidelines
Peer Feedback
Instructions

Lesson 5, slide H

Lesson 15, slide G

There will be times in your classroom when facilitating students to give each other feedback will be very valuable for their
three-dimensional learning. The Teacher Reference: Peer Feedback Guidelines document is designed to give you options for
how to support this in your classroom. It also includes student-facing materials to support giving and receiving feedback,
along with self-assessment rubrics on which students can reflect on their experience with the process. Peer feedback is
most useful when there are complex and diverse ideas visible in student work and not all work is the same. Student models
or explanations are good times to use a peer feedback protocol. They do not need to be final pieces of student work, rather,
peer feedback will be more valuable to students if they have time to revise after receiving the peer feedback. It should be a
formative, not summative, type of assessment. It is also necessary for students to have experience with past investigations,
observations, and activities where they can use these experiences as evidence for their feedback. Below are two
opportunities in which both Peer Feedback and Self-Assessment are already built into the lessons:

Lesson 5, Reflection on explanation and slide H
Lesson 15, Feedback on group projects and slide G

For more information about the OpenSciEd approach to assessment and general program rubrics, visit the OpenSciEd Teacher Handbook.

Lesson-by-Lesson Assessment Opportunities
Every OpenSciEd lesson includes one or more lesson-level performance expectations (LLPEs). The structure of every LLPE is designed to be a three-dimensional learning, combining
elements of science and engineering practices, disciplinary core ideas and cross cutting concepts. The font used in the LLPE indicates the source/alignment of each piece of the text
used in the statement as it relates to the NGSS dimensions: alignment to Science and Engineering Practice(s), alignment to Cross-Cutting Concept(s), and alignment to the
Disciplinary Core Ideas.

The table below summarizes opportunities in each lesson for assessing every lesson-level performance expectation (LLPE). Examples of these opportunities include student
handouts, home learning assignments, progress trackers, or student discussions. Most LLPEs are recommended as potential formative assessments. Assessing every LLPE listed can
be logistically difficult. Strategically picking which LLPEs to assess and how to provide timely and informative feedback to students on their progress toward meeting these is left to
the teacher's discretion.

Lesson Lesson-Level Performance Expectation(s) Assessment Guidance
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 1 1.A Develop a model to explain how a
small change in temperature can cause
large scale changes in precipitation
leading to floods and droughts.

1.B Develop a model to explain what
could cause an increase in temperatures
that are linked to an increase in floods
and droughts.

1.C Ask questions that arise from initial
observations of stories and headlines
about rising temperatures, floods, and
droughts to clarify whether increasing
temperatures are related to or causing
both floods and droughts.

1.A Developing and Using Models; Stability and Change
When to check for understanding: Collect students’ initial models at the end of day 2.
What to look/listen for:
Look for students to use:

Water cycling processes, such as evaporation and precipitation, in their initial causal accounts of floods and
droughts. See if students are connecting temperature change to a change in these processes.
Look at how students’ individual models accounted for changes in temperature and water cycling processes
compared to the model co-constructed by the class. This will give you insight as to where each individual
student is in their initial understanding of the phenomenon and their modeling practice to explain it.
Look at students’ causal accounts to see if they use single words, like evaporation, as a “sufficient” causal
explanation, or if they elaborate on a mechanism for how temperature change could affect a water cycle
process.

1.B Developing and Using Models; Cause and Effect
When to check for understanding: Collect students’ initial models at the end of day 2.
What to look for/listen for: Look for students to explain what is causing temperatures to rise, using language or
images that link the cause (e.g., greenhouse gases, pollution, carbon dioxide, etc.) to the effect (rising temperatures).

1.C Asking Questions; Cause and Effect
When to check for understanding: when students generate questions on sticky notes with their initials on the back.
You may also want to look through student notebooks to see their individual ideas for future investigations to pursue.
What to look for/listen for: Listen for questions that are open (how/why) and testable versus closed (yes/no) in the
classroom. See the related assessment callout box for additional guidance.

Lesson 2 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.

2.A Developing and Using Models; Systems and System Models
When to check for understanding: day 1 when students develop the Earth's Water System Model.
What to look/listen for: ideas from earlier grades about different locations for where water is distributed on Earth,
new ideas about how those components are above, at, or below the surface, and how components interact through
water cycling processes to move water from one location to another.

2.B Analyzing and Interpreting Data; Patterns
When to check for understanding: day 2, during the Building Understandings Discussion.
What to look/listen for:

General ideas about the trends 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 the variability and overall trends in the data set.

2.C Analyzing and Interpreting Data; Patterns
When to check for understanding: on day 3, during the Consensus Building Discussion.
What to look/listen for:

Ideas about how some places show 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 are 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.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 3 3.A Analyze evaporation investigation
data for patterns to provide evidence
that increased temperatures can cause
an increase in the rate of water vapor in
the atmosphere through an increase in
evaporation.

3.A Analyzing and Interpreting Data, Patterns
When to check for understanding: Students discuss temperature and humidity lab data in partners after the
conclusion of the lab.
What to look/listen for:

Across all bottles humidity increased.
The pattern of increased humidity levels of the heated bottle setups when compared to the unheated bottle
setups.
When comparing the two dry environment bottles, increases in humidity also occur. Those humidity increases
occur at a greater rate in the heated bottle.
The greater humidity increase occurred in bottles that had additional thermal energy.
An increase in humidity means there must have been an increase in evaporation and water vapor entering the
air.

Lesson 4 Integrate scientific information with
media and graphical displays of data to
clarify how a small change in
temperature affects components of
Earth’s water system.

4.A Obtaining, Evaluating, and Communicating Information; Stability and Change
When to check for understanding: the last question on Obtaining Information about Other Components and during the
Consensus Discussion.
What to look/listen for:

students to evaluate the claim(s) by scientists about how warmer temperatures impact the component of
Earth’s water system they investigate,
students to conclude that the scientists’ claims are supported by data that has been collected over many years
from multiple sites, and
students to conclude that different components of Earth’s water system are changing in different ways (mostly
decreasing, but with rising seas), which impacts communities in different ways.

Lesson 5 5.A Construct a scientific explanation
based on valid and reliable evidence that
changes in temperature can have
impacts on the water sources available
for communities.

5.B Compare graphs and charts depicting
a changing climate in Alaska looking for
similarities and differences to determine
that trend lines and patterns across
Alaskan claims are caused by increasing
temperatures.

5.C Compare graphs and charts from
multiple claims to identify patterns in
the similarities and differences to
determine that changes in the
environments are caused by increasing
temperatures.

5.A Constructing Explanations and Designing Solutions; Stability and Change
When to check for understanding: The initial and revised case site explanations on day 1.
What to look/listen for:

a “how” explanation that draws upon science ideas and is supported with evidence, including:
how temperature, precipitation, and other water sources are changing in the communities,
how those changes are connected to one another in Earth’s Water System Model, and
how changes in one or more components of the system can impact changes in another part of the
system.

5.B Analyzing and Interpreting Data; Patterns
When to check for understanding: day 2 after the completion of Alaska Graph Notes.
What to look/listen for:

Increasing wildfires can be partially attributed to the decrease in precipitation.
The increase in temperatures contributes to the increase in wildfires, changes in precipitation, and decreases in
sea ice age and amount.
The drier than normal conditions in Alaska contribute to wildfires increasing and can be explained by
decreasing precipitation.
The two sets of claims are related. The changes seen in the environment are all caused by increasing
temperatures.

5.C Analyzing and Interpreting Data; Patterns
When to check for understanding: on day 3 after students complete Alaska Wildfires and Sea Ice.
What to look/listen for: See Alaska Wildfires and Sea Ice Key for information regarding assessment guidance.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 6 6.A Apply mathematical concepts of
ratio and percent to understand the
quantity of and stability and/or change in
the concentration of gases in the
atmosphere over time.

6.A Using Mathematics and Computational Thinking; Scale, Proportion, and Quantity; Stability and Change
When to check for understanding: use the conclusion section on the Concentration of Gases in the Atmosphere Over
Time handout and during the Building Understandings Discussion.
What to look/listen for:

students to identify that nitrogen and oxygen are mostly stable and not changing over time (note: oxygen is
decreasing slightly, but not a notable percent change);
students to identify that carbon dioxide and methane are increasing by a high percentage;
the change in water vapor is provided to students, but students should classify this as “changing a little;” and
students conclude that, while carbon dioxide and methane make up a small quantity of gas in the atmosphere,
the change over time for both types of gas is unusually high.

Lesson 7 7.A Develop a model to describe how
greenhouse gas molecules respond to
energy transfer from Earth to the
atmosphere and cause the temperatures
to rise.

7.A Developing and Using Models; Matter and Energy; Cause and Effect
When to check for understanding: during the discussion and in individual student entries for their Progress Tracker at
the end of day 2.
What to look/listen for:

Students explain and model GHGs as the cause of atmospheric warming.
Students describe and/or model how GHGs absorb heat, vibrate, and release heat into the atmosphere.
Students identify common GHGs (water vapor, carbon dioxide, methane).
Students describe and/or model that non GHGs (nitrogen gas, oxygen gas) do not absorb heat, vibrate, and
release that heat into the atmosphere.
Students describe and or model the idea that increasing the amount of GHGs causes warmer temperatures.

Lesson 8 8.A Analyze and interpret data on graphs
of carbon dioxide levels collected from
ice cores to collect evidence of whether
the changes in these levels are cyclical in
nature and a normal occurrence or are
changing at an non-normal rate.

8.A Analyzing and Interpreting Data; Stability and Change
When to check for understanding: at the end of the lesson.
What to look/listen for: When students are working with their partner to analyze the data, listen for them to notice
that there have been normal, or cyclical, increases and decreases in the amount of carbon dioxide in the atmosphere
over time, but the increase that is happening right now is not normal. Students should also notice that the first graph
does show an increase in carbon dioxide since the 1950s, but the amount of increase that is represented since then in
the second graph is much steeper when it is compared to 800,000 years ago. They should argue that this is another
piece of data that shows this increase is not normal.

Lesson 9 9.A Integrate qualitative and quantitative
scientific information in written text with
visual displays of atmospheric carbon
dioxide levels, energy consumption, and
human population levels to determine a
correlation between human activities
and CO  emissions over time.

9.A Obtaining, Evaluating, and Communicating Information; Cause and Effect
When to check for understanding: building understandings across the three graphs of population growth, energy
consumption, and CO  emissions.
What to look/listen for:

Student ideas about the pattern in each individual graph. This pattern shows slightly increasing levels in
population, energy consumption, and CO  emissions in the 1700s and 1800s, with a steep rise starting in the
mid-1900s.
Student ideas about a correlation in the patterns across the three graphs. The graphs follow a similar trend.
Student ideas about how a growing population that consumes large amounts of mineral resources is correlated
with the rapid increases in CO  in Earth’s atmosphere.

2

2

2

2
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 10 10.A Ask questions to clarify whether the
CO  in the atmosphere can come from
burning fossil fuels for energy.

10.B Apply mathematical concepts to
identify that the rate of combustion
putting CO  into the atmosphere is not
proportional to the rate for
photosynthesis taking CO  out of the
atmosphere leading to an imbalance in
Earth’s carbon system.

10.A Asking Questions and Defining Problems; Matter and Energy
When to check for understanding: on day 1 during the navigation as you prepare for the combustion demonstration
and the subsequent Building Understandings Discussion following the demonstration.
What to look/listen for:

students asking for evidence for the products of the combustion of fossil fuels,
students being skeptical because there is not sufficient evidence to convince them that fossil fuels in general
produce carbon dioxide and water when they burn,
students requesting or asking questions to get more evidence to support their findings—evidence that is
sufficient to make a claim that carbon dioxide and water are products of the combustion of a variety of fossil
fuels, and
students recognizing that energy is a product of the combustion reactions, as well as matter that comes from
the reactants.

10.B Using Mathematics and Computational Thinking; Systems and System Models; Scale, Proportion, and
Quantity
When to check for understanding: on day 2 during the Consensus Discussion.
What to look/listen for:

students to apply the concept of rate to make sense of the imbalance that occurs when comparing the rate
of CO (carbon atoms) entering the atmosphere from combustion versus the rate of CO  taken out of the
atmosphere from photosynthesis,
students to use the lens of proportional thinking and systems thinking to explain the uneven flow of carbon
through processes in Earth’s carbon system with the addition of combustion of fossil fuels, and
students to conclude on the following science ideas:

The carbon once stored underground is put in the atmosphere when we burn fossil fuels.
Only some living things (e.g., trees/plants) can take carbon out of the atmosphere through
photosynthesis.
Combustion is putting a lot more carbon dioxide into the atmosphere at a faster rate than it can be
taken out by the natural process of photosynthesis.

Lesson 11 11.A Develop a model to describe how
fossil fuel use causes changes to the
climate, which affects community water
resources.
11.B Construct an argument supported by
science ideas to refute and clarify claims
through an explanation of the causal
chain of events between the changing
climate and water resources.

11.A Developing and Using Models; Cause and Effect
When to check for understanding: on day 1, as students work in groups to develop the causal relationship between
fossil fuel use and changing community water resources.
What to look/listen for:

Arrows between each box should show the causal chain between fossil fuel use and changing water resources.
Fossil fuel use causes increased levels of carbon dioxide in our atmosphere.
Increased carbon dioxide in the atmosphere leads to an increase in temperatures.
Increased temperatures cause increased evaporation rates.
Increased evaporation rates cause more water to cycle through our water system but in uneven ways.
Increased water in our water system causes more flooding in some locations, and increased evaporation
without replacement by precipitation causes more droughts in other locations.
Look for each box to be supported by the corresponding science ideas from the Model Ideas list.

11.B Engaging in Argument from Evidence; Cause and Effect
When to check for understanding: on day 2, on Version 1: Social Media Post Assessment or Version 2: Social Media Post
Assessment.
What to look/listen for: See Unknown material with identifier: er.l11.key1 and Unknown material with identifier: er.l11.key2
for guidance on anticipated student responses.

2

2

2

2 2

openscied.org Page 8



Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 12 12.A Use the carbon dioxide model
simulation to generate data and test
ideas about different emissions rates
scenarios to determine how to reach
carbon dioxide equilibrium in the
atmosphere.

12.B Ask questions about potential
solutions that arise from careful
observation of the carbon dioxide
emissions level simulation and the
impact of the solutions on projected
global temperature increases over time.

12.A Developing and Using Models; Stability and Change
When to check for understanding: on day 1 as students discuss the findings from the UCAR Simple Climate Model.
What to look/listen for: Listen for students to determine that, even by cutting emissions in half, the global
temperature will still increase. Students should identify that a cut of 9 gigatons per year will need to be made to
emissions to reach carbon dioxide equilibrium in the atmosphere.

12.B Asking Questions and Defining Problems; Stability and Change
When to check for understanding: on day 2 as students share their questions about potential solutions to the carbon
imbalance problem.
What to look/listen for: Listen for students to ask questions related to the types of solutions that will help reduce
carbon dioxide emission levels and the impact of those solutions on current emission levels.

Lesson 13 13.A Evaluate competing solutions using
a systematic process and jointly
developed and agreed upon criteria to
determine how small changes in
behaviors and technologies can add up
to larger impacts on reducing CO  in the
atmosphere.

13.A Engaging in Argumentation from Evidence; Stability and Change
When to check for understanding: at the end of day 2.
What to look/listen for: Students arguing

for solutions that will reduce carbon emissions,
that multiple solutions would need to be implemented to reduce enough carbon dioxide to slow or stop the
temperatures rising,
with evidence from their solutions handouts to support why they believe some solutions are better than other
solutions, and
that some small solutions would be easy for everyone to implement, and if everyone did, it would make a
difference in the carbon dioxide in the air.

Lesson 14 14.A Apply mathematical concepts to
calculate the class’s average carbon
impact and possible carbon reductions
and scale those reductions if more
people change their behaviors.

14.A Using Mathematics and Computational Thinking; Scale, Proportion, and Quantity
When to check for understanding: during the Building Understandings Discussion when the class calculates the
compounding impact of lifestyle changes.
What to look/listen for:

students calculating the carbon savings from their lifestyle changes,
students multiplying this savings by different population sizes, and
students recognizing that their calculations are based on getting 100% of people to make changes, and to
recalculate a more realistic percentage.

Lesson 15 15.A Communicate information in writing
and oral presentation about how
adopting one small change in the
system, such as a new behavior or
technology, when taken to scale, can
have a large impact on carbon dioxide in
the atmosphere over time.

15.A Obtaining, Evaluating, and Communicating Information; Stability and Change
When to check for understanding: when students develop and communicate their message around one solution.
What to look/listen for:

Ideas about how the solution helps reduce carbon emissions or takes up carbon from the atmosphere.
Ideas about how the solution is available and accessible to the targeted stakeholders.
Ideas that account for who and why it might not work for all stakeholders and offer options for different
behaviors or technologies that could work in those situations.

Lesson 16 16.A Identify and ask questions related to
climate change (patterns) and its impact
on our communities that can be
investigated in the future.

16.A Asking Questions and Defining Problems; Patterns
When to check for understanding: while revisiting the DQB and when building the next DQB.
What to look/listen for:

We can clearly answer some of the questions through ideas learned throughout the unit.
Some questions we can partially answer with some of our ideas learned, but they require more
information/evidence.

2
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