
LESSON 8: What are the effects of changes we might make in our designs?
PREVIOUS LESSON We compared our flameless heater designs with other teams and identified the most promising design characteristics. We realized that we need to make sure

that we have another group test how easily they can follow our instructions in our next redesign.

THIS LESSON

INVESTIGATION, PUTTING PIECES
TOGETHER

2 days

We take ideas that we have about the most promising design characteristics that optimize our designs to
investigate whether making those changes will impact other characteristics of our design. We consider these
consequences and how they affect stakeholders to come to a group consensus about the changes we want to
implement before having another group test our homemade heater designs.

NEXT LESSON We will redesign, optimize, build, and test our homemade heater prototypes. We will refine our instructions and exchange with a partner team. We will reflect on
how well our team works as engineers and how we meet expectations as teammates. We will revisit our DQB to address any remaining questions.

BUILDING TOWARD NGSS

MS-PS1-6, MS-ETS1-2, MS-ETS1-3,
MS-ETS1-4

WHAT STUDENTS WILL DO

8.A Systematically evaluate competing design solutions based on jointly developed and agreed-upon design criteria, using a Cascading
Consequences Chart to show how small changes in one design characteristic might cause unexpected changes in other design characteristics, to
help decide what to modify for the optimal homemade heater design.

WHAT STUDENTS WILL FIGURE OUT

Planned design changes result in unplanned changes to other design characteristics.
Considering how stakeholders are impacted by these changes helps to confidently decide which changes to implement to optimize the
design.



Lesson 8 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Individual students reflect on the way they ranked criteria in the last lesson and check their justification by using data in
combination with the criteria and constraints as evidence to support their rankings.

A-B Design Testing Matrix

2 8 min BRAINSTORM WAYS TO CHANGE YOUR DESIGN
Use the Discussion Diamond protocol to share and compare our individual ideas regarding the ranked importance of
criteria/constraints in Lesson 7 to come to a group decision about the changes we want to make to optimize our homemade
heater design.

C-E Discussion Diamond Graphic
Organizer, Design Matrix,
chart paper, colored markers

3 10 min BEGIN TO CONSTRUCT A CASCADING CONSEQUENCES CHART AS A CLASS
Work in teams to begin creating the first “arm” of the Consequences Charts with the class to learn how to construct a
Consequences Chart and to clarify any questions about the process.

F chart paper, chart markers

4 25 min CONSTRUCT A CASCADING CONSEQUENCES CHART THAT INCORPORATES THE TOP RANKED CHANGES FOR THE
HOMEMADE HEATER DESIGNS
Teams work together to finish the Consequences Chart that incorporates the 2-3 changes on which the group came to
consensus.

G chart paper, chart markers

5 2 min NAVIGATION
Encourage students to reflect on the consequences they have discovered and how they might use those to help with their design
decisions.

H

End of day 1

6 5 min NAVIGATION
Discuss ideas that students have about how to use the information we learned during the last class to help us make the best
design change decisions.

I “What We Do as Engineers”
board

7 15 min USE STAKEHOLDER IMPACT CHARTS TO MAKE FINAL DESIGN DECISIONS
Students use a graphic organizer to compare the types of effects and the severity of the impact that their design changes had on
different stakeholders.

J Stakeholder Impact Chart,
“What We Do as Engineers”
board

8 15 min UPDATE PROGRESS TRACKERS AND “WHAT WE DO AS ENGINEERS” BOARD
While students independently update their Progress Trackers, we also update the “What We Do as Engineers” board. We realize
that, instead of a one direction design “cycle,” our design process is more like a web of ideas that can connect back and forth
iteratively between any of the categories of the process.

K “What We Do as Engineers”
board, sticky notes, chart
markers

9 15 min JUSTIFY PROPOSED DESIGN CHANGES
Students individually record how they plan to change their designs and justify those decisions using knowledge of design tests,
criteria and constraints, and impacts on stakeholders.

L

End of day 2



Lesson 8 • Materials List
per student per group per class

Lesson materials science notebook
Design Testing Matrix
Stakeholder Impact Chart

Discussion Diamond Graphic Organizer
chart paper
chart markers

Design Matrix
chart paper
colored markers
chart markers
“What We Do as Engineers” board
sticky notes

Materials preparation (2 minutes)
Trim handouts to fit science notebooks.

Be sure that you have materials ready to add the following phrase to the Word Wall: cascading consequences. Do not post this word on the wall until after your class has developed a shared
understanding of its meaning.



Lesson 8 • Where We Are Going and NOT Going
Where We Are Going

Students create a Consequences Chart to think about what other design characteristics will change as a result of what we decided were some of the most promising design changes we would
like to implement. We will make 2-3 changes and investigate if there are any unintended consequences. We will evaluate the impact on stakeholders to decide what to use in our final
homemade heater design.

Where We Are NOT Going

We are not limiting students to a single design change because it may be obvious that they should change 2-3 things based on what they learned in previous lessons. However, this is not a
complete design overhaul. The idea is to use what they have learned to modify their design, not to start from scratch.



5 min

8 min

LEARNING PLAN for LESSON 8
1 · NAVIGATION
MATERIALS: science notebook, Design Testing Matrix

Navigate to today's work. Display slide A and ask students to individually look over their Design Testing Matrix on which they individually
assigned a numerical ranking (1, 2, 3…), indicating what they think is the highest priority to change when they optimize their designs. Say, You
have ranked the importance of these criteria and probably have some ideas about specific changes that you think will improve the performance of
your design. Turn to the page in your science notebook where you wrote the justification for your top two rankings and look everything over to see if
there is anything you would like to add or modify to your ranking or justification.

Display slide B. Say, As you check your work, make sure you are using specific data from prior investigations as evidence to explain your rankings.
Use the sentence starter on the slide to test if you have included a justification for your top two choices.

Our design could be improved if we change (which criteria/constraint) to (how will you change the criteria/constraint) because (how will the
change you propose help our design meet the optimal criteria and fit within our constraints better).

2 · BRAINSTORM WAYS TO CHANGE YOUR DESIGN
MATERIALS: Discussion Diamond Graphic Organizer, Design Matrix, chart paper, colored markers

Give directions for the Discussion Diamond protocol. Display slide C. Say, In a moment, we will share our ideas with the rest of our team. To
make it easy to compare ideas and give each person a chance to speak, we will use the Discussion Diamond protocol. Pass out one copy of
Discussion Diamond Graphic Organizer to each team. To begin, each team member will quickly jot the criteria/constraints they ranked as first
and second most important in their corner of the handout.✱

Display slide D. Say, Then one-by-one each person will have 1 minute to explain their ranking using specific data from past investigations as
evidence to support their ideas. Similar to the Talking Sticks protocol, no one gets to respond during round 1—each person is listening carefully to the
speaker. After everyone has shared their justifications, begin round 2. In round 2, the purpose is to come to consensus about which 2-3 things your
group wants to modify for the final homemade heater design. The whole team has a chance to talk freely with each other, to ask questions to specific
team members, and to add any ideas you may have thought of as other team members presented their ideas. By the end of round 2, the team should
be in agreement about which 2-3 elements to change. Record these 2-3 things in the middle of the handout.

Circulate to listen in as groups share their ideas with teammates. Stop in to ask clarifying questions to help students use specific data from
their investigation and how it relates to our criteria and constraints as evidence to justify their choices.✱

Discuss the consensus process and how to be more confident with their design choices. Ask students how they felt about the process of
reaching consensus on the criteria they thought were important to change. Display slide E. Say, Turn and talk to a neighbor to discuss the
following prompts:

How did you feel about the consensus process?
Were there any disagreements about which of the criteria to change or how to change them?✱
Are you sure you are making the best decision?
What would we need to do to be confident we were making the decisions that would optimize our design?

✱ ATTENDING TO EQUITY

Universal Design for Learning
Working memory is very limited for any
learner and even more severely limited for
many learners with learning and cognitive
disabilities. Providing a graphic organizer and
embedding prompts for all students to use
helps all students to visualize chunks of
information. This will allow the pieces of
information to be accessed easily, which is
especially important to support expression
during complex verbal practices like
argumentation, explanation, and
communication.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

Criteria and constraints are some of the most
important evidence that students can use to
support claims. All prototypes and testing
results can be compared to criteria and
constraints to support claims about
appropriateness of the solution.



10 min

Suggested prompt Sample student responses

As I walked around the room during the team meetings, I noticed that
some groups came to consensus relatively easily, while others had a
harder time making a decision about which criteria or constraint to
change. I heard similar patterns during this discussion as well. What
did you all talk about?

Our group pretty much had the same two things that we all wanted to
change, but we just wanted to change it slightly differently.

Our group couldn’t really decide; some people thought certain criteria
were a lot more important than others.

It was hard to make a decision sometimes because some people just
cared about certain parts of the design more than other parts.

It’s hard to make a final decision without seeing exactly if the design
will work better or if there is something that we won’t expect.

Listen for groups using the data from
previous investigations and how that relates
to the criteria and constraints to justify their
choices. If students are only using the data,
ask probing questions about why that data
can be used as evidence to support their
ranking to encourage them to put the data in
the context of the criteria and constraints.

✱ ATTENDING TO EQUITY

Universal Design for Learning: It is not
always easy for students to make sense of
the ideas of peers, especially when they are
learning English, process language
differently, lack confidence, or are uncertain.
To encourage engagement, foster a culture in
which exploring all student ideas is valued,
especially those of students whose voices
are not often heard. Set the expectation for
all students to have areas with which they
are not in total agreement or have further
questions. Validate students who persist in
questioning the group’s thinking and bring up
stories of scientists who famously
questioned prevailing thought. For more
information see http://stemteachingtools.or
g/brief/47

3 · BEGIN TO CONSTRUCT A CASCADING CONSEQUENCES CHART AS A CLASS
MATERIALS: science notebook, chart paper, chart markers

Reflect on how to be confident about the decisions we make. Say, This is really hard work. Even if everyone in the group agrees, do we know for
sure these are the best decisions? Have we considered all of the consequences that will result from changes we want to make? Display slide F and
add a chart to the wall and label it “Consequences Chart.” Say, We have spent some time getting really organized and keeping track of criteria and
constraints. Being organized and systematic will help us be more confident that we are making the right design decisions. Getting really organized and
keeping track of how one change will affect other criteria or constraints will be important. We can design a Consequences Chart to keep track of these
changes and what happens as a result.

ALTERNATE
ACTIVITY

If you think your students would benefit from extra practice with considering cascading consequences, an
optional 10-minute extension is provided in Optional Extension—Cascading Consequences Practice and optional
slide F1 is provided to support the activity.

Facilitate the construction of the Consequences Chart. Say, OK, let’s start by writing “Design A” in the middle. Pause while the class performs
the task. Say, Now let’s think about all of the consequences that will result if you were to implement the proposed changes that we have decided on.
Write “Design A” in a box on the center of a piece of chart paper. Then lead a discussion asking for the possible consequences in terms of our
criteria and constraints for this option.

http://stemteachingtools.org/brief/47


Complete an arm of the chart together with a hypothetical change on the arm about instructions. You may choose to make a change that
groups would likely not consider so that they have an example to follow, but they won’t just copy it.

Suggested prompts Sample student responses

Let’s begin one together so that we can all be confident in how to get
started. The first step is to choose which “arm” we want to work on.
Let's choose “How-to Instructions,” since I noticed a lot of people
mentioned needing better directions for their heaters. What is a
possible change someone might want to make to their instructions?

Maybe they want to record a video.

They might want to write the instructions in another language.

Maybe we could add pictures to the directions so that even people
who can’t read or speak a different language could still figure it out.

OK, use whichever change your team planned to make, and write in a
box like I am doing—I’ll use the “make a video” example. Don’t just
copy what I am writing, write what your group plans to change about
this arm. (Pause for students to write on their charts.) What would be
some possible effects about making a video for our heater
instructions?

Videos are easy to follow.

People who can’t read will be able to use it.

Even if you don’t speak the same language, you can see how to do it.

Are there any less desirable outcomes of having video directions? Not everyone will have a way to watch a video.

It might take longer to watch a video than to just read directions.

Could you even add more consequences? For example, if people might
not have a way to watch the video, what could happen?

They might not be able to see the directions and might hurt
themselves if they use the wrong amounts of substances to mix
together.

As students are suggesting the effects of a particular change, add them as connected boxes
arranged as one “arm” or “branch” off of the center box.

Add “cascading consequences” to our Word Wall. Say, Wow! There are consequences here that
seem unrelated but they are definitely affected by our changes! Making that one change affected a
lot of other things that we might not have even thought about. When we think through consequences
like this we call it “cascading consequences”—like how tipping one domino affects a lot of other
dominos. This is definitely an idea we should add to our Word Wall.



25 min

Organize the Consequences Chart
using color. After completing this
“arm,” pause and say, Wait, with all
of these cascading consequences, this
is going to get messy. Maybe if we
color-code these, we can keep track
of them better. Go back to the Design
Matrix and add colors to your
criteria/constraints categories, and I
will do the same on our class chart.

Add the corresponding color you
plan to use to your Design Matrix
(e.g., put red around the boxes that
relate to the amount of time it
takes) so that you will be able to
make the “arms” in those colors to
keep everything more organized.

4 · CONSTRUCT A CASCADING CONSEQUENCES CHART THAT INCORPORATES THE TOP RANKED
CHANGES FOR THE HOMEMADE HEATER DESIGNS
MATERIALS: science notebook, chart paper, chart markers

Groups finish developing a Cascading Consequences Chart for the 2-3 design changes their team plans to make. Say, It looks like you
all are ready to finish your own charts. Does anyone have clarifying questions about the process? Answer any lingering questions about the

process and direct students to refer to the process on slide G.

Give students time to finish the chart with the rest of their team. Groups will work to complete their Consequences Chart(s). If groups are
still in strong disagreement about which changes to make, encourage groups to “split” and each make a Consequences Chart for the
proposed changes they support, which will help the group decide on a final design using the chart as evidence. See the example below of



what this might look like after students finish all arms (using an example from a different problem).

ADDITIONAL
GUIDANCE

The chart arms will start with ideas present on the matrix, but as the class works, they will realize that there are
other “cascading consequences” resulting from those changes that may not have been represented on their
Design Matrix and will need to add those to the chart as well. There is no right or wrong answer here as long as
the ideas are relevant. If students want to put consequences in more than one category, that is also OK (this
would be shown on their chart as a box that has more than one color highlighted).

Annotate the chart to show positive and negative consequences that resulted
from the changes they made. As students are finishing their charts, ask them to
look at each of the effects of their decision.

Say, Are all of these changes equal in their potential impact? Let’s look at each box
that changed as a result of the changes we made.

Get students to give input as you add “+” and “-” signs to the boxes you created
together for the “How-to instructions” arm (depending if the consequence would
generally be considered a positive or negative impact). Then give students time
to add the “+” and “-” signs to the rest of their consequences boxes. Then do a
quick whole-class share to see if there are any patterns to the kinds of
consequences that were common. See the example below of what this might
look like after students finish all arms (using an example from a different
problem).

ADDITIONAL
GUIDANCE

Students may notice that a consequence could be considered positive or negative, depending on whose point
of view you are using. If they bring this up, let them know that they can use “+/-” and that they will have a
chance to explain that later. If students do not bring this up, it is not necessary to do so ahead of time. This is
meant to be a relatively quick exercise to start, and they will still have more time to think about the impacts in
the next part of the lesson.



2 min

ASSESSMENT
OPPORTUNITY

Building towards: 8.A Systematically evaluate competing design solutions based on jointly developed and
agreed-upon design criteria, using a Cascading Consequences Chart to show how small changes in one design
characteristic might cause unexpected changes in other design characteristics, to help decide what to modify
for the optimal homemade heater design.

What to look for:
As students are constructing the charts, listen for teams using cause-and-effect relationships to
predict outcomes that are not directly on their Design Matrix. Look for “arms” to branch (a cause
having more than one effect) and to have a series of boxes more than just one step removed from the
cause (cascading consequences).

What to do: Circulate during group work time to look and listen for discussions that are explicitly mentioning
cause-and-effect. Encourage this practice with prompts, such as the following:

Help me understand what I’m seeing—what things did you change? What was affected by that
change?
How did such a small change to ___ have such a big effect on ___?
Does this change cause a positive, negative, or neutral consequence?

5 · NAVIGATION
MATERIALS: science notebook

Navigate to next time’s work. Say, It looks like groups are noticing a variety of possible consequences resulting from the changes they proposed, but
are all consequences equal? We will continue this decision-making work tomorrow.

Show slide H and ask students to turn to their next open page in their science notebooks.

Say, In the meantime, think about ways we could decide which of these consequences is the most important to pay attention to. Jot down some
thoughts you have about the following questions so that we are prepared to talk about them tomorrow:

Are all consequences equal?
Even if there are some negative consequences, can we still live with them if they make our design that much better?
How can we be confident about our decision?

End of day 1



5 min

15 min

6 · NAVIGATION
MATERIALS: science notebook, “What We Do as Engineers” board

Discuss student ideas about making design decisions. Display slide I. Say, Open your science notebooks to where you recorded your ideas about
decision-making at the end of the last class. We were trying to think about ways to use our Consequences Charts to help us make the best decision.
We noticed that there were some positive consequences and some negative consequences when we made a change, but are all consequences equal?
Even if there are some negative consequences, can we still live with them if they make our design that much better?

Suggested prompts Sample student responses

How do we go about deciding if the consequences are something we
can live with?

You need to try to see if the positive effects outweigh the negative
consequences.

It seems like we’ve tried to do that by creating this chart, but I’m still not
seeing any clear answers. It also seems like people still have some
pretty strong opinions about the “right” answer. Let’s look back at our
“What We Do as Engineers” board and see if that can help us think
about how to move forward on our decision. Is there anything here
that can help us?

When we were trying to make decisions before, we thought about who
our stakeholders were and what they would need or want.

Maybe we need to look back at our stakeholders again?

Say, Oh, that’s right—these designs aren’t really for us! We want to be able to help people who need to use these in an emergency. Let’s go back to our
Progress Trackers and look at who we listed as our stakeholders. Ask students to turn to the page in their student notebook where the Progress
Tracker was updated to define our stakeholders. Invite students to share the identities of the stakeholders we defined.
Our stakeholders are:

a person buying supplies and making the heaters,
a person eating the food heated up by the heater, and
the environment (if students have been bringing it up—not critical).

7 · USE STAKEHOLDER IMPACT CHARTS TO MAKE FINAL DESIGN DECISIONS
MATERIALS: science notebook, Stakeholder Impact Chart, “What We Do as Engineers” board

Organize the impacts on stakeholders by recording them in a chart. Pass out Optional Decision Matrix for Class Practice Consequences Chart
and ask students to list the stakeholders we just mentioned in the left column. Then ask students to individually assess the impact of the
proposed design changes on those stakeholders by completing the other rows on the table.
Students share stakeholder impact charts and weigh impacts on stakeholders to decide which changes the team will make for the heater
redesign. After students have filled in their stakeholder impact charts, show slide J and ask students to discuss the following questions with
their teams to help them decide on the changes they will ultimately implement in their final design:

How important to you are the interests of this stakeholder?
If the effect on this stakeholder is negative, do you feel that it is directly offset by greater good elsewhere?

ADDITIONAL
GUIDANCE

In this stage, students specify how important the interests of each stakeholder are to them and whether they
believe negative impacts on a particular stakeholder are balanced by positive impacts on them or other
stakeholders. This is the stage in the process when students bring in their personal values and see how different
values can lead to different decisions.



15 min8 · UPDATE PROGRESS TRACKERS AND “WHAT WE DO AS ENGINEERS” BOARD
MATERIALS: science notebook, “What We Do as Engineers” board, sticky notes, chart markers

Update the Progress Trackers in their student notebooks and update the “What We Do as Engineers” board. Display slide K and ask
students to complete the trackers in their science notebooks as we add yellow sticky notes to our “What We Do as Engineers” board and
update the arrows to be bidirectional between “Optimize and Design” and “Design and Define.” Say, We did a lot of engineering work today, so
let’s take a look at our “What We Do as Engineers” board and see where our actions fit into the design cycle.

Suggested prompts Sample student responses

Let’s start by considering what we did right before we started our work
today. Check your Progress Tracker—will someone share what we
added to our board last time?

We identified the most promising design components.

Great, how did we categorize that with regard to what engineers do? We added it as a small yellow sticky in the “Develop Solutions”
category.

Was there anything else in that lesson that we needed to use today
and would be important to consider?

We used how our designs performed compared to the optimal criteria
and constraints to rank our design ideas.

Great, did we use that information for our work today? Yes, we needed to use the most promising design ideas to predict the
consequences of making those changes.

As we built the Consequences Charts, we incorporated a lot of
information—did we only use the ideas about what to change to
create our charts? What else did we need to consider at the same
time? For example, if another characteristic changed, what did we
have to check to make sure it still worked?

We had to consider whether or not the unplanned changes still fit
within our constraints and met our criteria to be able to make a
decision.

We will have to go back to that sticky note every time we make any
changes.

Since we are able to use our Consequences Chart to make predictions
about whether our changes would give us an optimal design, is it fair
to say that these charts are a type of model? Which category should it
go in?

There is a sticky note in the “Optimize” category about using models,
so we should add our yellow sticky note to that category.

Add an arrowhead pointing from “Define” to “Optimize.” Add a yellow sticky note that says, “We predicted consequences of making
changes to design components” next to the “We developed models…” sticky note in the “Optimize” category. Say, So we were using both this
(point to the yellow sticky note in the “Define” category) that says, “We compared designs based on performance against criteria and constraints,”
and this (point to the yellow sticky note in the “Develop Solutions” category) that says, “We identified the most promising design characteristics.”
If we are adding this action to the “Optimize” category, that must mean that these arrows flow in both directions. Draw in an arrowhead pointing to
“Optimize” from “Define.”



Suggested prompt Sample student response

As we looked at our predictions from the Consequences Chart, we
again looked at the changes we wanted to make to our designs (point
to the yellow sticky note in the “Develop Solutions” category). I’m not
going to add another sticky note because, like the criteria and
constraints sticky note, we will likely be returning here several times.
What did we do next?

We considered how the changes (and the effects of those changes)
impacted specific stakeholders.

So we need to add the next sticky note next to the stakeholder sticky
note under the “Define” category.

Add an arrowhead pointing from “Develop Solutions” to “Define.” Say, So just like with our last sticky note, we were using more than one part of
this process to help us move forward—the predictions from our Consequences Chart (point to the yellow sticky note in the “Optimize” category)
that says, “We predicted consequences of making changes to design components,” and this (point to the yellow sticky note in the “Develop
Solutions” category) that says, “We identified the most promising design characteristics,” to help us consider how these changes would impact
different stakeholders. If we are adding this action to the “Optimize” category, that means that these arrows go in both directions. Draw in an
arrowhead pointing to “Optimize” from “Define.”

Say, Interesting. I’ve heard this called a design cycle often, but we are seeing that this isn’t just a one-way cycle. It appears more like a complex
interacting web of ideas that are always connecting back to one another!

See an example here of possible student responses in the Progress Tracker, as
well as an image of the updated “What We Do as Engineers” board.



15 min

What did we do as engineers? What did we figure out that can help us with our designs?

We predicted consequences of making
changes to design components.

We played out the effects that the changes we wanted to make had on
other design characteristics to help us understand all of the consequences
our changes had on our design.

We considered the impact on
stakeholders for different potential design
solutions.

We considered our stakeholders and the impacts that the consequences of
the changes we could make to our designs might have on them.

We decided which design characteristics
to implement.

We made our design decisions based on the idea that we want to
incorporate the changes that have the most positive impact and the least
negative impact on stakeholders.

9 · JUSTIFY PROPOSED DESIGN CHANGES
MATERIALS: science notebook

Make and justify a decision. Give students time to have a discussion to finalize what they plan to change.

When groups have decided which of the changes they want to implement, conclude the decision-making process by asking students to
individually report the constraints, criteria, and stakeholder impacts that were considered as they justify their decisions in their science
notebooks. Display slide L and ask students to turn to the next free page in their science notebooks to complete the following prompt:

Describe the changes you will make to your design, and justify those changes—include an explanation of how both positive and
negative impacts on stakeholders were considered in your decision.



ASSESSMENT
OPPORTUNITY

Building towards: 8.A Systematically evaluate competing design solutions based on jointly developed and
agreed-upon design criteria, using a Cascading Consequences Chart to show how small changes in one design
characteristic might cause unexpected changes in other design characteristics, to help decide what to modify
for the optimal homemade heater design.

What to look for:
During the team discussion to come to consensus on design changes, listen for students weighing the
costs and benefits of making specific design changes and how the improvement in the design would
outweigh any other negative impacts to stakeholder interests. Listen for how groups are coming to
consensus in the event that they still don’t agree on which criteria to change.
Look for individual student responses justifying the choices they made to modify their design. They
should include mention of how design features perform with respect to the criteria and constraints we
defined, an explanation of the stakeholders who were affected by the changes, and a discussion of
how the impacts on stakeholders weighed into their final decision.

What to do:
During the team discussion, ask probing questions, such as the following:

In what ways does _______ change ______?
What evidence from the Consequences Chart helped you come to consensus?
Which stakeholders are most impacted by the change? In a positive, negative, or neutral
way?
Does everyone agree which stakeholder interests are most important?
How did you navigate which criteria/constraints to change when your whole team didn’t
agree? What was the strongest argument made for or against a certain change?

For individual responses, consider providing parallel examples to help struggling students see what a
complete justification looks like with each required part of the parallel justification identified.
Encourage students to highlight the important ideas that they want to include in their response on the
stakeholder impact chart. You may find or create sentence stems to help students get started with
each section of the justification.

Additional Lesson 8 Teacher Guidance
SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-LITERACY.SL.7.1.B Follow rules for collegial discussions, track progress toward specific goals and
deadlines, and define individual roles as needed.

CCSS.ELA-LITERACY.SL.7.1.D Acknowledge new information expressed by others and, when warranted,
modify their own views.

During this lesson, students will continue to follow expectations for teamwork, with the added challenge of
making decisions about how to modify their designs. Students will work together to discuss and construct a
chart of cascading consequences, which will provide a way to track their thinking about each proposed design
change toward the goal of an improved design. The team will have to come to consensus about the changes
they will enact, which will require them to acknowledge the ideas of their teammates and possibly modify their
own views about what ideas will best improve their design.


