
LESSON 13: Which solution(s) could be possible to solve the problem?
PREVIOUS LESSON We defined our problem as having too much carbon dioxide in the atmosphere, which is causing an imbalance. We used a simulation and discovered emissions

would have to be reduced by 9 gigatons to reach equilibrium. We defined our criteria for a successful solution as reducing the amount of carbon dioxide in the
atmosphere and began to look at other emission solutions.

THIS LESSON

INVESTIGATION

2 days

We use a Design Matrix to organize the different solutions for reducing carbon dioxide in the atmosphere that
we evaluated last class. From our evaluations we determine our constraints for the solutions in trying to meet
the criteria of reducing the imbalance of carbon in the air. We reevaluate each solution using our constraints and
decide that multiple solutions would need to be implemented to meet our criteria.

NEXT LESSON We will calculate our carbon footprint and share our impact on the class’s Carbon Scoreboard. We will calculate the class average and compare it to the
average American footprint. We will revisit our footprint and do a “lifestyle makeover” by selecting 2-4 changes to make that would reduce our footprint and
benefit our family in other ways. We will compound the effects of these changes if more people could make similar ones.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

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.

WHAT STUDENTS WILL FIGURE OUT

There are many different solutions that can be implemented to reduce the amount of carbon dioxide emitted into the atmosphere.
There are some solutions that help take carbon dioxide out of the atmosphere, though there are very few of these.
Implementing only one solution will not lead to a decrease of carbon dioxide in the atmosphere. Multiple solutions need to be done together
to have an impact on the imbalance of carbon dioxide in the atmosphere.
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Lesson 13 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 15 min INITIAL SOLUTION PROPOSALS
Have students argue for different solutions that meet the criteria in their small groups. Then convene
the class to share which solutions seem most promising and why.

A-B Proposed Solutions chart (made in advance), markers

2 15 min IDENTIFYING THE CONSTRAINTS
Develop a process to compare the possible solutions to narrow down the list. Use the criteria the
class co-constructed in the last lesson and co-develop constraints as part of this process.

C Carbon Reduction Solution Matrix, Proposed Solutions
chart (made in advance), markers, Defining the Problem
chart (from Lesson 12)

3 15 min REANALYZE SOLUTIONS WITH NEW CONSTRAINTS
Use the new constraints to reanalyze solutions in small groups.

D-E Carbon Reduction Solution Matrix, Solutions Card Deck

End of day 1

4 5 min NAVIGATION
Work with the jigsaw group to complete the matrix for the solutions evaluated. Use this time with our
jigsaw group to prepare to return to our original group and share how these solutions meet the criteria
and constraints.

F Carbon Reduction Solution Matrix, Solutions Card Deck

5 15 min EXPLAIN REASONING BEHIND RECOMMENDED SOLUTION
Students return to their original groups to share the evaluation of the different solutions for how the
solutions meet the criteria and constraints.

G Carbon Reduction Solution Matrix, Solutions Card Deck

6 20 min CONSENSUS DISCUSSION TO CATEGORIZE SOLUTIONS
Facilitate a Consensus Discussion to categorize solutions as likely, not sure, and not good solutions.

H Carbon Reduction Solution Matrix, Solutions Card Deck,
chart paper, markers

7 5 min NAVIGATION
Assign students to evaluate their own lifestyle choices on some of the most likely solutions.

I Home Carbon Audit

End of day 2



Lesson 13 • Materials List
per student per group per class

Lesson materials Carbon Reduction Solution Matrix
Solutions Card Deck
Home Carbon Audit

Proposed Solutions chart (made in advance)
markers
Defining the Problem chart (from Lesson 12)
chart paper

Materials preparation (15 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.



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

Students will reevaluate the design solutions for cutting carbon dioxide emissions that they looked at in the previous lesson using constraints that have been co-constructed together as a class.
They will begin thinking about the challenges to implement different solutions, which solutions they could implement easily and soon, and the potential compounding effect of implementing
more than one of the solutions. The focus of this lesson is to target the following DCI concepts:

ESS3.D Global Climate Change. Reducing the level of climate change and reducing human vulnerability to whatever climate changes do occur depend on the understanding of
climate science, engineering capabilities, and other kinds of knowledge, such as understanding human behavior and applying that knowledge wisely in decisions and activities.
(MS‐ESS3‐5)
ETS1.B Developing Possible Solutions. There are systematic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a problem.
(MS‐ETS1‐2),(MS‐ETS1‐3).

Students will deepen their understanding of the design tradeoffs when considering different solutions, focusing on both (1) how well the solutions meet the class’s criteria to help with the
carbon imbalance, as well as (2) a myriad of societal and technological constraints on what is possible. Because there is no single “right” solution, students’ engagement with the evaluation
process presents an opportunity for them to engage in arguing from evidence about which solutions seem most possible for many people and/or have a true impact on carbon dioxide
emissions.

Where We Are NOT Going

Large-scale infrastructure change (e.g., the way we power our society and transportation), along with local, national, and international policies, are required for a comprehensive, impactful
approach to the climate change problem. Due to the focus of the middle school NGSS, as well as limits in instructional time, the solutions presented in this lesson stay closely connected to
human behaviors and technologies. Students will not explore policy change and international collaborations as part of this unit, though a high school unit would be an appropriate space for this
deeper learning about the problem and possible solutions.



15 min

LEARNING PLAN for LESSON 13
1 · INITIAL SOLUTION PROPOSALS
MATERIALS: Proposed Solutions chart (made in advance), markers

Revisit the carbon problem and criteria for analyzing solutions from Lesson 12. Display slide A. Tell students that they will have 5-6
minutes to share with others in their group the solution(s) they would propose from the ones that they analyzed last class. Say, Last class we
worked to analyze which solutions best take up carbon and/or reduce emissions. You became an expert on different solutions that could possibly lead
to less carbon in the atmosphere. Before you share out with the whole class what solutions you propose would help, take a few minutes to discuss
with your group. Each person should take 1 minute to share what solutions you analyzed and which two of them you propose would meet our criteria
and why. For right now, just take time for everyone to argue for the solution(s) they think would be successful at reaching this goal. There will be time to
discuss these solutions when we come together as a whole class. With the last 2 minutes, decide as a group what solution(s) are your top from each
that you will propose to the class. Give groups about 6 minutes to share with each other the ideas about the solutions they analyzed and
prepare to share their top suggestions.

ADDITIONAL
GUIDANCE

It is possible that your students had time at the end of the last lesson to discuss with their group what solutions
they would recommend and why from the three on which they became an expert. If that is the case, then use
the beginning of this class period to let them get back together with their group and get reoriented to what
solutions they analyzed and what they were proposing would be good solutions to reduce the amount of
carbon in the atmosphere.

Convene as a class. Display slide B. Come together as a class to have groups share their initial consensus on the top solutions and be ready
to explain why these are the best solutions for our carbon dioxide problem.

As groups share, record on a piece of poster paper, or on a whiteboard, the solutions that groups propose. Having the proposed solutions
recorded where everyone can see them will help students later in the lesson, as students will use this list of solutions to develop criteria and
constraints next in the lesson, Having these visible for students will be helpful. It is possible that all 12 solutions will still end up on the poster
if students can argue how the solution will help reduce the imbalance of CO  in the atmosphere. This is OK at this point in the lesson because
the purpose is for students to become experts on different solutions. We will work to pare these down later in the lesson.

To ensure that each group has a chance to share, it may make sense to start with one
group and move around the classroom from group to group. Encourage the other groups
to be ready to agree, disagree, or connect their arguments to the one being shared. An
example of the Proposed Solution poster is included. You will notice that, on the
example image, the solution is listed, as well as a brief reasoning in a different color. You
may wish to capture some of the reasoning that students share for solutions they
propose, as these could help later in the lesson when the class co-constructs
constraints.

Push for reasoning. Some possible questions that may be helpful to use as students
share to push for reasoning behind the solutions they recommend include the following:

Why did your group choose that solution over the others?
How does this solution help us work to solve the problem we have on our
Defining the Problem poster?
We figured out that changes to the amount of carbon dioxide in the air needs
to change within the next 30 years, so how will the solution you propose help us reach this goal?
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15 min

Suggested prompt Sample student response

You all shared some great reasons why the solutions you propose
would meet our criteria and help towards decreasing the imbalance of
carbon dioxide in the atmosphere. Some of these will make a bigger
impact on the amount of carbon emissions, but they might not be as
easy to implement. It seems like we need a way to narrow our list
down or prioritize our list. What are some ideas you have for a way to
figure out which of these solutions would get us to this goal without
causing too much disruption to our society?

We need to figure out more about each of these solutions so that we
can determine how realistic they are to do.

We need to figure out more about the tradeoffs between the different
solutions.

We might need to figure out which of these solutions could be easier
to do and which might be more difficult to do.

We should figure out what we can do without too many changes to
our lives.

2 · IDENTIFYING THE CONSTRAINTS
MATERIALS: Carbon Reduction Solution Matrix, Proposed Solutions chart (made in advance), markers, Defining the Problem chart (from Lesson 12)

Establish the need to use a systematic process to compare solutions. Display slide C. Say, If we look at our list of proposed solutions, we still
have a lot of options. I wonder if it is realistic to have so many solutions to try to carry out or if it might be helpful to prioritize which solutions to begin
with. We know the problem we are trying to solve and the criterion that needs to be met. Though we haven’t recorded any constraints, as your groups
were sharing the solutions, some of your explanations sounded like they could potentially be constraints we might want. Let’s use a matrix tool similar
to what we have used in earlier units, such as the Tsunami Unit, to help us organize the different solutions. Then let’s use this to analyze each solution
based on our criteria of ability to reduce carbon released into the atmosphere. And we can work together to identify constraints for our problem that
we can also analyze as we work to narrow down which solution(s) we would want to adopt or follow.

Develop the Carbon Reduction Solution Matrix as a class. Distribute Carbon Reduction Solution Matrix to each student.

ADDITIONAL
GUIDANCE

On the slide is a representation of the matrix that students have on their handout. Take a few minutes together
to set up part of the matrix by filling in the first column together using what is recorded on the Proposed
Solutions poster. Though there are only 12 solutions included in the solution cards from Lesson 12, there are
more than 12 rows included here in case your students have additional ideas for solutions.

Record the problem to solve. Say, Let’s begin by keeping track of the problem we are trying to solve at the top. We figured out this problem in our
last class. Take a moment and record our problem on the line on your handout. What did you record as our problem?

Students should say something along the lines of the following:
The problem is that there is an imbalance of too much carbon in our atmosphere.
And the imbalance is by 9 GtC/yr (gigatons of carbon per year) of carbon dioxide.

Using your students' wording or the wording on the Defining the Problem chart, fill in the problem on the line in the matrix that is projected
on the board from the slide.

Record the criteria. Say, OK, we also identified the criteria you used when you analyzed the three solution cards. What did we determine our criteria
is for analyzing these solutions?



Students should say that the solutions should reduce the amount of carbon dioxide in the atmosphere. Say, Right. We are evaluating these
solutions to determine the impact on carbon dioxide in the atmosphere. Take a moment and fill in this criteria on the matrix in the blue box labeled
“criteria.” Do this on the matrix projected on the board as well.

Record the solutions to be evaluated further. Say, If we look at our Proposed Solutions chart, we have many solutions we argue will help. Though
we want to narrow our list down so that we can prioritize what we think we should start with, let’s begin by filling in our matrix with the solutions you
and your groups just proposed. Using the solutions that are recorded on the Proposed Solutions chart, fill in the solutions for which students
argued in the matrix projected on the board and tell students to do the same on their handout.

Brainstorm constraints in small groups. Say, Talk with your table groups for a few minutes to think about what some constraints or limitations
would be on implementing these different solutions. Be ready to share with the class. Give students a few minutes to talk with their group.

Record constraints. Then bring the class back together and come to agreement on what constraints we should consider. Tell students that, as
ideas for constraints are shared, the ones that the class comes to agreement on we will add to Carbon Reduction Solution Matrix at the top in
the columns labeled “constraints,” but students shouldn’t fill these in until the class has agreed.

ADDITIONAL
GUIDANCE

The suggested prompts below are just that, suggestions. Your class may have different ones and may not come
up with 6. That is OK. There are two constraints you do want to include: something about how easy the solution
is to implement and how quickly one could begin implementing the solution. Use your students’ words for
these ideas, but you will want to get them out because it will help them as they navigate through the next
lesson as they think about changes they can do right now in their own lives.

Suggested prompts Sample student responses Follow-up questions

What is a constraint or limitation your group
discussed?

How easy the solution is to do or follow. Does everyone agree with this? OK, let’s fill in
“Easy to do or follow” in the column for
Constraint 1.

What is another constraint? Something that can be done now. Does everyone agree with this? OK, let’s fill in
“Can be done now” in the column for
Constraint 2.

Continue asking for ideas from groups until
you have exhausted students’ ideas. Your
class may argue for less constraints. That is
OK, as they will have the opportunity to add
to their matrix later in the lesson.

Many people should be able to do or follow
the solution so that a bigger impact can
happen.

Does everyone agree with this? OK, let’s fill in
“Many people can do or follow” in the
column for Constraint 3.

Something that won’t harm animals or living
things. Like, if we put in more wind turbines,
will more birds be injured?

Does everyone agree with this? OK, let’s fill in
“Won’t harm living things” in the column for
Constraint 4.

Cost is important, too. If it costs too much,
then not many people will be able to do or
follow the solution.

Does everyone agree with this? OK, let’s fill in
“Can’t be too costly” in the column for
Constraint 5.



15 min

Suggested prompts Sample student responses Follow-up questions

Be beneficial to habitats or living things. Like
the trees being planted on land the cows
graze—this might make the cows happier to
have shade.

Does everyone agree with this? OK, let’s fill in
“Benefits habitats or living things” in the
column for Constraint 6.

Now students should have their matrix set up with the problem, the criteria, and the constraints and be ready to reanalyze their solutions
using these constraints.

3 · REANALYZE SOLUTIONS WITH NEW CONSTRAINTS
MATERIALS: Carbon Reduction Solution Matrix, Solutions Card Deck

Prepare to reanalyze solutions and review how to represent their
conclusions with dots. Display slide D. Say, As we have practiced in
the past when we have evaluated design solutions using criteria and
constraints by using a scale of 1-5, you will do the same for the three
solutions you evaluated in our last lesson. In other units we have used
numbers of dots, or circles, to represent how well a solution meets
criteria and constraints. Let’s remind ourselves what the different
numbers of dots or circles represent. How many dots should we include
if we feel the solution fully meets the criteria or constraint?

Students should say if the solution meets the criteria or constraint
really well, then we should put 5 dots or circles in the box.

Say, Right, so if the solution does not meet the criteria/constraint well
at all, then rank it with 1 dot. If a solution is somewhere in between,
then use the number of dots or circles to represent that solution. It
might be helpful to do one together for the criteria. An example is
included here, but feel free to revise this to use a solution that your
class has proposed.

Jigsaw groups of students. Display slide E and have students
retrieve their Solutions Card Deck. Tell students they will be getting
into groups with other people who have also evaluated the same three solutions. So, all of the students who evaluated solutions #1-3, or
student A, will get together as a group, all students who evaluated solutions #4-6, or student B, will get together as a group, etc. There should
be four groups, A - D. Say, You will work with your groups to complete the matrix by reevaluating these solutions for the criteria and constraints.
Discuss each of the three with your group and evaluate them for the criteria and the constraints we have determined as a class. If you feel that there is
another constraint we should consider as you are digging into your three solutions, add additional constraints to your matrix to share with the class.✱

Give students until the last two minutes of class to work in their groups. At this point either collect your students’ copies of the Carbon
Reduction Solution Matrix handout and the Solutions Card Deck or ask students to place them inside their notebooks so that they can refer to
them next class.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

During this time students will start to engage
in arguments from evidence to decide how
to evaluate each solution. Remind students
of the Communicating in Scientific Ways
sentence starters that could support their
discussion. They may want to use sentence
starters, such as the following:

The reason I think that is…
My evidence supports this rating
because…
I agree/disagree with _____ because…
I want to add to _____ because…
I think the rating should be ____
because the evidence shows _____.

End of day 1



5 min

15 min

20 min

4 · NAVIGATION
MATERIALS: Carbon Reduction Solution Matrix, Solutions Card Deck

Display slide F. Say, In our last class we reevaluated the different solutions using the criteria and constraints we identified to help us organize which
solutions will be most effective in decreasing the amount of carbon dioxide in the atmosphere. Return to your jigsaw groups and take 5 minutes to
check in, make sure you have finished filling in your matrix, and be ready to return to your original group and share what you determined. Be sure
everyone in your group can go back to their original group and share the reasoning your group has for the ratings you gave each of the three solutions
for the constraints and criteria. Give students no more than 5 minutes to do this.

5 · EXPLAIN REASONING BEHIND RECOMMENDED SOLUTION
MATERIALS: Carbon Reduction Solution Matrix, Solutions Card Deck

Compare new recommendations for solutions based on evaluation of constraints. At the end of 5 minutes, pause the class and display
slide G. Say, In a moment you will return to your original group and each of you will take turns sharing what you have figured out about the three
solutions you and your jigsaw group evaluated. Each person in your group should share

1. which solutions they evaluated,
2. the rating for this solution as to how well it meets the criteria and constraints, and
3. the reason your jigsaw group rated each solution the way you did.

Arrange students in their original groups to share. Keep slide G displayed. Say, As each person in your group shares, you should fill in your matrix
with what they share so that your whole matrix will be filled in after everyone has shared. As your group members are sharing their evaluations and
you update your matrix, listen to their reasoning and think about whether there are any similarities with the evaluations between the different
solutions. Pay close attention to differences between the evaluations of the solutions as well.

As students share what they discussed and decided in their jigsaw groups, circulate among the different groups and listen to their
conversations. If you notice that students are just filling in the dots or circles and not supporting these with the evidence or reasoning behind
why their jigsaw group evaluated the different solutions the way they did, pause at the group and ask some probing questions:✱

I noticed you have been filling in the circles to capture how well the different solutions meet the criteria and constraints—why did
your group evaluate _____ with a ranking of 3 for criteria?
Can you tell us more about why your jigsaw group ranked _____ with a ranking of 1 for constraint 1?
I notice that many of the groups ranked their solutions with a 1 for constraint _________. Were the reasons your groups had
similar? Why do you think more than one solution ranks this way for this constraint?

When there are a couple minutes left for students to work on their matrix, give them a cue that the class will be coming back together in a
couple of minutes to work further on categorizing solutions.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

As students engage in this discussion to
evaluate solutions, focus them on how the
evidence from their Solution Cards can be
useful for evaluating claims and persuading
others about the validity of their ideas. When
students are engaged in the work of
argumentation, they should explicitly build
from evidence, past experiences, and/or
shared observations to support their
conclusions. Students may not agree on the
same rankings, which is OK, but they should
develop an evidence-based rationale for
which solutions they want to continue to
support as promising ones.

6 · CONSENSUS DISCUSSION TO CATEGORIZE SOLUTIONS
MATERIALS: Carbon Reduction Solution Matrix, Solutions Card Deck, chart paper, markers

Convene in a Scientists Circle. Display slide H. Ask students to bring their notebook, their Carbon Reduction Solution Matrix handout, and their
Solutions Card Deck to the Scientists Circle. Bring chart paper and markers to use during the discussion to further categorize the solutions as
students share.



KEY IDEAS Purpose of this discussion: Use the solutions criteria and constraint rankings that student groups developed. By
the end of this discussion, the class should come to agree that though doing something is better than doing
nothing, if we all just do one of the solutions, we will not be able to change the imbalance in carbon dioxide in
the air enough. We need to implement multiple solutions to make a difference.

Listen for these ideas:
Areas of agreement—

There are some solutions that are easy to do right now, like eating a plant-rich diet or recycling.
Only doing one of these easy solutions will not reduce the carbon dioxide enough to slow the rising
temperatures.
Some of the solutions would require our community or companies to make changes and would be
harder to implement.
There are some cool new inventions to use as solutions for reducing carbon dioxide, but they are still
kind of new and could be difficult to implement in time to make a difference before 2050.
We figure out that multiple methods are proposed for removing carbon from the atmosphere. While
multiple methods exist, some of these methods are experimental in nature or are not enough to help
with the issue or not accessible to many people.
We look into other natural solutions that exist (planting trees, etc.) and realize that those alone cannot
solve the problem either (Example: It would take over 160 trees per person to drawdown what we
need to bring out of the atmosphere.).
We determine that we all need multiple solutions to help combat our global warming problem.

Possible areas of disagreement or controversy—
What we could do now doesn’t make much of a difference on the GHG reduction: What if everyone
on the planet took part in this solution? What if we were to implement more than one of the easy
solutions at the same time? Even if they have a smaller impact on reducing carbon dioxide, if multiple
solutions were implemented, then what happens to the impact on the amount of CO  in the air?
New technologies are always best and have a larger impact on CO : How many people can
implement some of these new technologies? If we are trying to figure out what we can do now, what
can we do with these new technologies? How can we implement them?

Introduce the goal of narrowing the list of solutions. Say, It would be great if we could implement all of these solutions, but as I checked in with
your different groups, I noticed that you didn’t rank all of the solutions the same. And I heard some great arguments for why the different solutions
were ranked the way they were in terms of how well the solution would reduce the carbon dioxide in the atmosphere and how easy they would be to
implement. I heard a lot of talk about what can be done right now. Thinking about what we ranked as solutions we can do now and that would be
easy to implement, let’s see if we can categorize the solutions into ones we think are good solutions, not sure about, and not good solutions.

Set up the Categorizing Solutions chart with three columns like this:

Likely solutions Not sure Not good solutions

Nominate and argue from evidence for solutions. Let students nominate solutions that they think are likely solutions that can be done easily
now. Before adding any to the chart, be sure to ask for consensus from the group. Use questions such as the following:

Do other people agree with this solution being a likely solution we could start today?
Can you tell us more about why you are arguing this solution would be a likely solution?
Why do you disagree with this solution as a likely solution?
Why are you arguing this solution is not a good solution for us right now?
What makes you unsure of this solution?

2
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Record solutions once there is agreement on where a solution should be placed on the poster. It is possible that there may be a solution or
two that students will not agree upon and will argue it might fit in more than one column. This is OK, and you should feel free to place a
solution in more than one column if students are arguing for that. An example of a filled-in poster is included below, but it is likely that your
students may argue for some of the solutions that might fit in different categories than what is here.

Likely solutions Not sure Not good solutions

#1 Plant-rich diet
#2 Reducing food waste
#3 Carpooling
#11 Reducing plastic use (some)
#7 LED lighting
#9 Recycling

#8 Solar panels
#5 Onshore wind turbines
#14 Planting more trees
#11 Reducing plastic use (some)
#6 Silvopasture
#10 Rainforest restoration
#15 Smart thermostat

#12 Artificial trees
#13 Alternative cement
#4 Electric car

Say, So, it sounds like many of you are arguing that there are a few solutions that are likely that we could easily start, even today.

Suggested prompts Sample student responses

What if we all agreed to eat less meat? How might this affect the
carbon dioxide in the atmosphere?

It might make a small difference in our area, but more than just our
class would need to do this to make a big effect.

What if we were to do more than one of these likely solutions? What
kind of effect would this have on the imbalance of CO ?

I think that would make more of a difference.

Yeah, it seems like if we could all do more than one of these, then the
effects could build on each other.

So, which of these likely solutions might you recommend we try to do
at the same time?

Well…I could try eating a plant-rich diet and work to not have so much
food waste by encouraging my family to not eat out so often.

Yeah…and I could try eating more fresh foods instead of packaged
foods, and that might help with reducing plastic use.

And for these solutions you are arguing you could try, do you think it
would be OK if you did them for a week? Or would you need to do
them longer?

We would need to do these things for a long time.

Yeah...like it seems like we would need to do them our whole life.

OK, so, it sounds like the solutions we decide to try should be ones we
can sustain or do for a long period of time. Are the solutions you have
mentioned (or the ones included in our “likely” column) solutions that
could be done for a long time?

Yeah…eating more plants I could do for my life as long as there are
plants!

Reducing food waste and plastic use I could work on doing more and
more over my lifetime.

Say, So, it sounds like these solutions we have in the “likely solutions” column could also lead to us (and others if we can convince them) to change
habits—like eating more plants, buying less things in plastic, etc.
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5 min

ASSESSMENT
OPPORTUNITY

Building towards: 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.

What to look/listen for: During the Consensus Discussion, 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, 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.

What to do: If students aren’t suggesting the solutions with small impact on the amount of CO  in the air, ask
probing questions about what this impact would be if everyone in our class did it, or everyone in our town, or
state, or even the United States. Continue this line of questioning to push students to think about what if
everyone were to take part in more than one of the smaller, easier to implement solutions to help students
start thinking about the compounding effects of implementing multiple solutions and that this is something
they can do with small solutions, such as reducing plastic usage, recycling, eating a more plant-based diet, etc.

7 · NAVIGATION
MATERIALS: Home Carbon Audit

Prepare to go home and collect information about what we do now. Display slide I. Say, We identified a few solutions that seem like they are
available now to anyone who wants to do them, and these solutions should help to decrease the carbon going into the atmosphere. And we are
saying that on the solution cards there was a range because a lot of people have to do it, and we need to start now. Let’s go home and see what we
can do now. In addition, let’s collect some information about some things we do that maybe we want to think about changing. What are some of the
things that we might be doing at home that we could make changes to?

Some possible student responses are below:
We could figure out more about the food choices our family makes and share about moving to be more plant-based.
We could look through things at home that are either in plastic or made of plastic that we don’t reuse.
We could ask our family about how much they recycle at home and what is recyclable in our community.
We could ask our family about the types of light bulbs we have in our house and keep track of how many lights are on and for how
long.
We could keep track of how we get places—like how often are we driving in the car or walking.

Say, These are some great ideas! So for home learning tonight, use Home Carbon Audit as a guide to collect some information about these
activities/actions that you and your family do and bring this information back to our next class so that we can use it to figure out more about which
solutions to implement and how.

Give each student a copy of Home Carbon Audit to collect data on their home to bring to the next class.
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