
LESSON 1: How can we heat up food when we don't have our typical methods available?
PREVIOUS LESSON There is no previous lesson.

THIS LESSON

ANCHORING PHENOMENON

3 days

 

In this lesson, we see that the flameless heater in a Meal, Ready-to-Eat (MRE) can provide hot food to people
when typical cooking methods are not available. We develop an initial model to consider how a flameless heater
works, but we also notice some problems with prepackaged MREs. We decide to design a homemade flameless
heater, and we list situations in which that could be useful. After brainstorming criteria and constraints, we
attempt to create designs for a homemade flameless heater, and try comparing our designs with other people’s.
We build a Design Questions Board and gather ideas for investigations that will guide our work as we continue
designing.

NEXT LESSON We will look at images of an MRE flameless heater that is cut open and will see a list of ingredients inside. Then we will do experiments in small groups and as a
class during which we combine ingredients one at a time with water to see which substance is responsible for heating up.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

1.A Ask questions that arise from careful observation of a flameless heater that is able to heat food (effect) using a chemical process (cause).

1.B Define a design problem that can be solved through the development of a homemade flameless heater with multiple criteria and constraints
that uses a chemical process (system 1) to heat up food (system 2).

1.C Apply scientific ideas to design a model for a flameless heater that uses a chemical process to heat food.

WHAT STUDENTS WILL FIGURE OUT

Prepackaged MREs are useful, but they are expensive, possibly confusing to use, and can be difficult to get to people.
We want to design an effective, inexpensive, easy-to-use flameless heater that people can make at home and use to heat food when
typical methods are not available.
We cannot design for all our criteria and constraints at once by ourselves—we need a systematic way to test parts of designs and share
ideas.
We have a lot of questions and ideas for investigation that will continue to drive our design work.



Lesson 1 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 3 min INTRODUCE AN INTERESTING PHENOMENON
Turn and talk about the ways in which people typically heat up food and show a few images of
MREs, which provide hot food without those typical heating methods.

A-E

2 12 min DEMONSTRATE USING AN MRE WITH THE WHOLE CLASS
Open an MRE and demonstrate how to use the flameless heater, watch a video of someone
eating an MRE meal, and record and share noticings and wonderings.

F-H chart paper, Eating an MRE video from
www.teachersopensciedfieldtest.org/heater, Flameless
Heater Demonstration

3 5 min DEVELOP AN INITIAL MODEL ON OUR OWN
Individually develop a model to explain how the flameless heater works to heat food just by
adding room-temperature water.

I Initial Model

4 5 min COMPARE INITIAL MODELS IN PARTNERS
Meet with a few different partners to find similarities and differences between models.

J Initial Model

5 3 min REVIEW NORMS
Briefly consider class norms and choose one to focus on today.

K-L norms poster

6 17 min DEVELOP A CLASSROOM CONSENSUS MODEL
Co-construct an initial classroom consensus model, finding points of agreement and
disagreement about how the flameless heater could work.

M-N Initial Model, chart paper

End of day 1

7 5 min NOTICE AND WONDER ABOUT SITUATIONS DURING WHICH MRES ARE TYPICALLY
USED
Record noticings and wonderings from viewing photos of situations during which MREs are
useful.

O-X chart paper

8 7 min DEFINE OUR PROBLEM AND PROPOSE A SOLUTION
Identify problems with MREs. After collecting and sharing these problems as a class, propose a
solution: designing a homemade flameless heater.

Y-CC loose-leaf paper (6-8 sheets), chart paper

9 7 min BEGIN PROGRESS TRACKERS
Set up Progress Trackers in science notebooks, including new column headings specific to the
engineering work we will do in this unit.

DD

10 5 min BRAINSTORM RELATED PHENOMENA
Gather a list of situations in which homemade flameless heaters could be useful.

EE chart paper

11 5 min DISCUSS CRITERIA AND CONSTRAINTS
Recall the meanings of “criteria” and “constraints” and record some of our criteria and
constraints for a homemade flameless heater in our Progress Trackers.

FF-HH chart paper



Part Duration Summary Slide Materials

12 8 min DEVELOP INITIAL DESIGNS
Individually plan a design for a homemade flameless heater.

II blank paper (unlined)

13 8 min COMPARE INITIAL DESIGNS IN SMALL GROUPS
Use the Talking Sticks protocol to share initial design solutions with a small group. Reflect on
the designing and sharing process for home learning.

JJ-KK Initial Model, Initial Design Reflection

End of day 2

14 8 min REFLECT ON INITIAL DESIGN SOLUTIONS
Debrief last time’s design work, including challenges, and collect ideas for how we could
improve the process moving forward.

LL-MM Initial Design Reflection

15 2 min GENERATE DESIGN QUESTIONS
Consider all of the experiences in class so far and write questions that will help drive our next
steps.

NN sticky notes, initial classroom consensus model, Notice and
Wonder charts, Related Phenomena poster

16 18 min BUILD A DESIGN QUESTIONS BOARD
Share questions aloud and group them together with other similar questions to form a Design
Questions Board that will guide the work of the class going forward.

OO

17 5 min GENERATE IDEAS FOR INVESTIGATION
Brainstorm with a partner how we could find answers to our design questions.

PP

18 7 min SHARE IDEAS FOR INVESTIGATION
Compile a whole-class list of ideas for investigation to reference throughout the unit.

QQ chart paper

19 5 min REFLECT ON NORMS
Students silently consider how well they were able to practice the norm on which they chose
to focus, and they discuss how well the class did with their norms altogether.

RR norms poster

End of day 3



Lesson 1 • Materials List
per student per group per class

Flameless Heater Demonstration materials complete MRE package
6 extra flameless heaters
25 mL room-temperature water

Lesson materials science notebook
Initial Model
blank paper (unlined)
Initial Design Reflection
sticky notes

chart paper
Eating an MRE video from www.teachersopensciedfieldtest.org/heater
norms poster
loose-leaf paper (6-8 sheets)
initial classroom consensus model
Notice and Wonder charts
Related Phenomena poster

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

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

If you taught OpenSciEd Unit 7.1: How can we make something new that was not there before? (Bath Bombs Unit) immediately preceding this unit, keep the Word Wall words posted and the Key
Model Ideas list in view as students will continue to refer to those in this unit. If you do not still have these available, post a photo for reference or re-post relevant words and ideas as needed
throughout this unit.

Be sure to leave enough water out (you will need 25 mL per class) several hours before class begins so it can come to room temperature.

Test the videos at www.teachersopensciedfieldtest.org/heater to be sure they play correctly.

Students will need to refer to the classroom norms you’ve already established, either visible on a poster in the room, in their science notebooks, or on slide K.

Be sure you have materials ready to add the following words to the Word Wall: criteria, constraints. Do not post these words on the wall until after your class has developed a shared
understanding of their meanings.

Day 1: MRE Flameless Heater Demonstration
Group size: whole class
Setup:

1. You’ll want to use the same MRE package for each class you teach, so you’ll open it with your first class of the day, then repack it, being sure to include a replacement
flameless heater, to reopen for each subsequent class.

2. You’ll need about 25 mL of water for each class—be sure to let the water sit out well before class begins to come to room temperature.
3. For your reference, a video of opening and using the MRE is available at www.teachersopensciedfieldtest.org/heater .

Notes for during the lab: Start the heater as directed on the package, then continue passing around the other components of the MRE and spare flameless heater(s) for the class to
observe while you’re waiting for the food to heat up.
Disposal: You can dispose of the used flameless heater in the regular trash but keep the other components of the MRE and repack them to reopen with your other classes. In Lesson
4, you will want to have the MRE available to find its mass, so repack it and save it for that lesson. However, check the food packages—If they are damaged, punctured, or opened,
mass the whole package now and record the mass for students to use in Lesson 4. Then discreetly dispose of them (after students have left the room).
Storage: Store sealed components at room temperature as long as indicated on the package.

file:///tmp/www.teachersopensciedfieldtest.org/heater
file:///tmp/www.teachersopensciedfieldtest.org/heater


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

This lesson (and this unit) builds directly on ideas that students figured out in the Bath Bombs Unit. For instance, when students are observing and modeling the flameless heater in this lesson,
they will suggest that some kind of chemical process is happening, possibly a chemical reaction. If they are convinced that this is a chemical reaction (it is, and the package states that hydrogen
gas is produced), that is fine. If they are not convinced that it’s a chemical reaction (because we don’t yet know what substances the flameless heater contains to begin with, and they might be
skeptical about a chemical process causing something to heat up), that is fine, too. Students will have an opportunity in Lesson 2 to investigate the reactants and confirm that this is a chemical
reaction.

This lesson (and this unit) also builds directly on ideas that students figured out in OpenSciEd Unit 6.2: How can containers keep stuff from warming up or cooling down? (Cup Design Unit). For
instance, students will model the movement of molecules at different temperatures, indicating an increase in speed at higher temperatures.

In this lesson, students will take a first pass at designing their own flameless heater (on paper). The intent of this first-draft design is twofold: 1) to leverage students’ excitement to “jump in” and
try putting their ideas on paper after spending time discussing problems and listing criteria and constraints and 2) to motivate the need to gather more detailed information from testing and
data analysis to inform and improve further redesigns.

Where We Are NOT Going

While students will notice that this flameless heater causes food to heat up, they do not yet name this an exothermic process. That term is added to the Word Wall in Lesson 3, after students
also have experience with endothermic processes.

This unit will focus a great deal on energy transfer between systems, but in this lesson, students may or may not identify the heater and food as two distinct systems; and they may not yet
name energy transfer as the cause of the food heating up. That thinking may begin here but will be further developed throughout the unit, beginning in Lesson 3.



3 min

LEARNING PLAN for LESSON 1
1 · INTRODUCE AN INTERESTING PHENOMENON
MATERIALS: None

Turn and talk about the ways people heat food. ✱ Display slide A.

Say, I have a question to get us thinking about a new phenomenon we’re going to explore. Think about all of the ways in which people can heat up
food inside and outside of their homes. Turn to an elbow partner and start listing ways you know of that we can heat our food.

Share ideas about how people typically heat food. Briefly invite students to share what they said or what they heard from their partner
about how people can heat their food. It is not necessary to record these ideas. Possible student responses include stovetop, oven,
microwave, grill, toaster, campfire, etc.

Introduce our question. Display slide B.

Say, You all came up with a lot of ways people typically heat their food. But what if people didn’t have those ways? I have some situations for us to
consider in which people were not able to heat up their food in the usual ways. Everyone deserves not only enough food, but good, satisfying food -
our physical and mental health depends on it. So, let’s see how these people got hot food when they did not have their typical ways to heat up food.
The situation we are about to see was a natural disaster, and I want to remind us that emergency situations can be hard to think and talk about,
especially if we know someone who has experienced something like this. So, we will be thoughtful about what we say and how we say it and try to be
mindful of keeping our focus on how people were dealing with the problem of getting hot food without using the ways you all just mentioned.

ADDITIONAL
GUIDANCE

If you know that you have students or their family members who were affected by natural hazards, such as
Superstorm Sandy in New York or Hurricane Maria in Puerto Rico, check in with them before you share the
photos in this lesson. If it will make them uncomfortable to be in the whole-group setting while the class views
these photos, you may want to offer an alternate setting for those students to consider how MREs have been
used in disaster response or modify for your class how you frame the use of MREs (such as selecting different
images or talking about rather the showing images).

Show a few images of MREs being distributed. Display slide C.

Say, Sometimes there are such big storms that whole cities don’t have power. In this case, Superstorm Sandy knocked out power to New York City. In
situations like these, helpers passed out something called Meals, Ready-to-Eat (or MREs).

ALTERNATE
ACTIVITY

If time allows, you may want to provide more context about the development of MREs. The video available at
www.teachersopensciedfieldtest.org/heater explains how the US Military’s goal with MREs is to not only provide
proper nutrition to the troops, but give them a sense of comfort and home with this food, as well.

Display slide D. Say, Here are a few more photos of people getting cases of water and of these Meals, Ready-to-Eat in New York City after
Superstorm Sandy.

Display slide E. Say, So in situations like after Superstorm Sandy, people were using these Meals, Ready-to-Eat. They include something called a
“flameless heater” that is able to warm food without using electricity, gas, or fire. See in this photo how hot the food gets? But how does it do that
without using the ways we’re used to heating up our food? I have one here, so let’s check it out!

✱ ATTENDING TO EQUITY

This unit centers around Meals, Ready-to-
Eat, which include a flameless heater
because it can be comforting to have a warm
meal, especially in the types of situations
where MREs are often used (See Spence
2017 and Lawrence and Bargh 2008.).
However, for students who do not have
regular access to enough food, designing
around how best to heat food might be
especially difficult. Before beginning this
unit, confirm what supports your school has
in place for students who deal with food
insecurity.

If you don’t already know which students in
your class experience food insecurity, you
may want to find out so that you can check
in with them (yourself or along with your
school’s social worker) to let them know a bit
about what to expect in the unit and make
sure they are connected with the supports
available to them. If, during the course of this
unit, a student shares with you that they are
experiencing food insecurity, you want to be
prepared to listen and refer them to
supportive resources. It is important to
provide space to normalize conversations
about food insecurity. Note that this first
lesson will be the only time that actual food
is present in the classroom—in future
lessons, water will be used as a proxy for
food.

Spence, Charles. “Comfort Food: A Review.”
International Journal of Gastronomy and Food
Science, Elsevier, 18 July 2017.

Williams, Lawrence E., and John A. Bargh.
“Experiencing Physical Warmth Promotes
Interpersonal Warmth.” Science, American
Association for the Advancement of Science,
24 Oct. 2008.

file:///tmp/www.teachersopensciedfieldtest.org/heater


12 min

ADDITIONAL
GUIDANCE

It’s possible that some of your students have had experience with MREs and will be anxious to share what they
know. In order to value these experiences, while still allowing access for students who have not had experiences
with an MRE, you may want to say something like, We are going to silently and individually record our noticings and
wonderings about this MRE so that everyone gets a chance to see it work and think about it for themselves. We will
have several opportunities to share our thinking soon.

2 · DEMONSTRATE USING AN MRE WITH THE WHOLE CLASS
MATERIALS: Flameless Heater Demonstration, science notebook, chart paper, Eating an MRE video from www.teachersopensciedfieldtest.org/heater

ADDITIONAL
GUIDANCE

Before opening the MRE package and again before watching the video of the person eating the MRE, remind
your students to show empathy about the food they’re seeing. It may not appear appetizing to everyone’s
different tastes, but it can be life-sustaining for people in difficult circumstances, such as after natural disasters
or on tour with the military. We need to keep those situations in mind and avoid comments about the food that
would be disrespectful.

Set up Notice and Wonder charts. Display slide F. Direct students to create a T-chart on the next clean page of their science notebooks to
record their noticings and wonderings as you open and demonstrate what’s in the MRE package.

SCIENCE
NOTEBOOK

If you haven’t already set up science notebooks for this unit, direct your students to count off about 4 pages to
use as a table of contents. They will also need to set aside about 10-15 pages at the end of the notebook to use
for their Progress Tracker (starting on day 2).

Observe the MRE’s flameless heater. Open the MRE package and remove the flameless heater first. Say, OK, so this is the part that actually
does the heating up of the food, and I want us to get a good look at it. So, I have some extras of these to pass around. Be gentle with them and don’t
open them, but take a look at one and record what you notice and wonder.

ADDITIONAL
GUIDANCE

The flameless heaters will not work correctly if they have been opened, torn, or punctured (such as with a
pencil) before use, so be sure students pass them around carefully.

Pass around the extra flameless heaters for students to observe up close, but keep one near you. After a minute, let the extra heaters
continue circulating among the group, but say, It says here we just need to add water, right? So let’s try this!

ADDITIONAL
GUIDANCE

Be sure that all the supplies, including water, that you’re using during this lesson and all future lessons are at
thermal equilibrium. Since temperature change will be our indicator of energy transfer in this unit, it is
important that all the substances and materials we use begin at the same temperature so our measurements of
temperature change are reliable. You may want to get in the habit of setting out containers of water before you
leave school each day so that they can completely come to room temperature before class the next day.



Heat the MRE’s main entree using the flameless heater. Find the main entree pouch and cardboard sleeve in the MRE package (leave other
items in the package for now). Narrate aloud while you follow the directions on the flameless heater to insert the food pouch, add room-
temperature water up to the line, and fold the top over inside the cardboard sleeve. Prop the flameless heater on an angle as directed.
Remind students to record their noticings and wonderings about this heating process in their notebooks.

Briefly explore the other items in the MRE package. While you’re waiting for the flameless heater to heat up and while the extra heater bags
are still circulating around the classroom, remove the other components of the MRE package. Pass them around for students to observe.
Remind the students not to open any of the items (because you need to have them available for later classes to observe, and/or you cannot
eat in the classroom).

Watch a video of a person eating an MRE. Display slide G.

Say, Our flameless heater here needs a few more minutes to heat up. Since we can’t eat
what’s in the MRE here in our class, I have a video of someone who tried one, so we can see
what he has to say about it.

Direct students to continue listing their noticings and wonderings in their notebooks
while you watch the video of someone eating an MRE from www.teachersopensciedfiel
dtest.org/heater .

Open the flameless heater. Carefully remove the heater bag from its cardboard sleeve
so that the class can see that it has gotten puffy. Carefully tear off the top of the heater
pouch and remove the heated entree. Remind the class that we will not be eating the
food in class (so don’t open the food pouch) but walk around with the food pouch
and/or heater bag so that students can observe them more closely. Remind students to
record their noticings and wonderings about the heater in their notebooks.

Share noticings and wonderings about the flameless heater. Display slide H.
Invite students to share what they noticed and wondered about the flameless

heater while you record their ideas on chart paper. This sharing should be focused on
what we experienced in the classroom; if students have other experiences to share, ask
them to hold onto those ideas a little while longer. An example list with possible student
responses is shown here.

ASSESSMENT
OPPORTUNITY

Building towards 1.A.1 Ask questions that arise from careful observation of a flameless heater that is able to
heat food (effect) using a chemical process (cause).

What to look/listen for: Students’ wonders should be based on their careful observations of the flameless
heater used in class and as seen in the video and should show that they are curious about or want to predict the
cause of the food being heated.

What to do: If students are struggling to connect their wonderings and questions to their observations of the
flameless heater, you may wish to show them the video again or let them reinspect a new or used flameless
heater. You can prompt them to consider specifically how the food is getting heated by asking, “What do you
think is causing the food to heat up?”

file:///tmp/www.teachersopensciedfieldtest.org/heater


5 min

5 min

3 · DEVELOP AN INITIAL MODEL ON OUR OWN
MATERIALS: Initial Model

Create initial models. Display slide I. Distribute the handout Initial Model. Direct students to develop
an initial model to explain how they think a flameless heater works, including what they think is
happening at a scale too small to see. Remind students to use pictures, words, symbols, labels, etc., to
explain their thinking. Allow students about 5 minutes of quiet independent work time. If students
think of more questions while they’re working, encourage them to record those on the back of their
handouts or in their notebooks.

You may instruct students to tape their initial models in their science notebooks, or you might want to
collect the initial models as a pre-assessment. If initial models are collected, students can tape them in
their science notebooks when they are returned.

4 · COMPARE INITIAL MODELS IN PARTNERS
MATERIALS: Initial Model, science notebook

Compare models with partners. Display slide J and direct students to make a T-chart in their science notebooks to record similarities and
differences between their models. Briefly explain the instructions for “Stand Up, Hand Up, Pair Up,” and give students about 5 minutes to
mingle, comparing models with a few different partners. Students should record similarities and differences in their T-charts while they are
talking with different partners. If other questions come up during their conversations, students should record those questions in their science
notebooks, too.

COLLABORATION “Stand Up, Hand Up, Pair Up” is a Kagen strategy that works like this: When you say go, students stand up with
their hand up in the air (and handout, notebook, and pen in the other hand). They roam around the room to
find another person whose hand is also up (the first person they make eye contact with) and go talk with that
person. After they’ve recorded similarities and differences, they both put their hands up again to find new
partners (with someone else whose hand is also up again). Students continue mingling to find partners as
they’re ready (no set signal from the teacher to rotate). See https://www.kaganonline.com/ for more
information.

https://www.kaganonline.com/


3 min5 · REVIEW NORMS
MATERIALS: norms poster

Remind students about classroom norms. Display slide K, or refer to the norms poster in your classroom or in students’ science notebooks.

Say, In a minute, we will gather in our first Engineers Circle of the year, and our norms will help us make that a meaningful time for everyone.

ADDITIONAL
GUIDANCE

Classroom norms will be especially crucial in this engineering-focused unit so that whole-group and small-
group work is respectful and productive for everyone. In this unit, students will share responsibility for
conceptualizing design solutions, building prototypes, testing their designs, and sharing their data. They will be
giving and receiving feedback that will include constructive criticism. If you haven’t already established
classroom norms to form this strong and safe classroom culture, take the time to do so here. You may wish to
have students help you create the norms, or you may wish to create the norms yourself and then share them
with students. If you create the norms yourself, spend some time discussing with students why the norm is
important, what it might look and sound like when students are “demonstrating” the norm, and how not
following the norm could affect how others feel and interact with the learning community. See the OpenSciEd
Teacher Handbook for more guidance on establishing classroom norms.

Choose a focal norm for today. Display slide L. Direct students to silently consider the norms and choose one that they will individually
focus on for today, and have them give you a thumbs up when they have one in mind. Then, direct students to tell a partner which norm
they’ve chosen, why it’s important for them, and how they plan to improve in that area today.



17 min6 · DEVELOP A CLASSROOM CONSENSUS MODEL
MATERIALS: Initial Model, science notebook, chart paper

Gather in an Engineers Circle. Display slide M. Direct students to form a circle in
the room following the same protocol you use in your classroom for a Scientists
Circle.

Say, When we form a circle so that everyone can see and hear one another for
important discussions, we usually call it a Scientists Circle. But in this unit, we will be
working as engineers. So we’ll call this an Engineers Circle. Scientists and engineers
have a lot in common, especially in our ways of thinking, our habits of mind: both
scientists and engineers value new ideas, are open to hearing questions and
comments from others, and are respectfully skeptical when they’re trying to figure
something out. So we will keep that mindset while we build our initial consensus
model in our Engineers Circle. Then, as we continue our work on this unit, we will figure
out more about what it means to be an engineer.

Represent areas of agreement and disagreement in a consensus model. It is
unlikely that you will have complete consensus about what is happening in the
flameless heater. See the example consensus model shown here.

Throughout the discussion, and again toward the end, remind students to record
any questions they have in their science notebooks so that they do not lose
those questions.

KEY IDEAS Purpose of this discussion: There are two goals of this discussion: (1) to generate a variety of initial ideas about
what is going on in this flameless heater and (2) to scope out the territory of what the class does and does not
understand in order to problematize what the group needs to figure out. As such, it is again important to accept
all student responses and to encourage students to share their ideas. Furthermore, it is important to highlight
areas of disagreement and help students clearly explain their thinking in these areas. Be careful not to respond
favorably to any one idea over others so as not to “give away” what the class will investigate as the unit
progresses.

Listen for these ideas:
The temperature has increased—the particles have more kinetic energy now than before—and they
are moving faster than when they started.
There is no fire or electricity (battery, plug) involved.
This seems to be some kind of chemical process, and might be/is a chemical reaction (depending on
your class).



ADDITIONAL
GUIDANCE

During this Consensus Discussion, students will likely propose (if they haven’t already) that some kind of
chemical process is happening in the MRE flameless heater. Your class may or may not come to consensus
about whether the heater is using a chemical reaction for sure. Use the Word Wall from Bath Bombs Unit,
including the chart of chemical processes for reference (see example shown here), as the class recalls what they
already know about chemical processes. If your class is convinced that the hydrogen gas is a new substance
produced from what we started with in the flameless heater, you can add this idea to your initial consensus
model. However, if not everyone is in agreement about this idea, add a question mark on the model about
whether a chemical process or reaction is happening and move on. In Lesson 2, students will have an
opportunity to investigate the substances inside the flameless heater and then confirm that this is a chemical
reaction.



5 min

Assign home learning. Display slide N. Direct students to record the initial questions they have in their science notebooks so that we don’t
forget them before the next class. What are we wondering about MREs and flameless heaters?

HOME LEARNING
OPPORTUNITY

These initial questions will be a helpful reference on day 3 as we consider questions and investigations about
our potential design solutions. Examples of questions that students may have right now could include:

How does this flameless heater work?
Is it a chemical reaction? (If your class did not already establish that it is)
Where or when would people use these?
What molecules are already in there that combine with the water?

End of day 1

7 · NOTICE AND WONDER ABOUT SITUATIONS DURING WHICH MRES ARE TYPICALLY USED
MATERIALS: science notebook, chart paper

Set up new Notice and Wonder charts. Display slide O. Direct students to create another T-chart on the next clean page of their science
notebooks to record their noticings and wonderings as you share more information about how MREs are used.

Say, Last time we were together and we started thinking about these MREs, I told you they’d been used in response to natural disasters, like after
Superstorm Sandy in New York City. That is one way they are used, but there are several other situations during which MREs can be useful.
Individually record what you notice and wonder while we take a look at some photos.

Show photos of other situations during which MREs have been used. Display slides P-U, reading the captions and allowing students about
30 seconds to record what they notice and wonder in their notebooks.

Consider why having a warm meal is important. Take a moment to discuss the value of including a heater in a Meal, Ready-to-Eat. Display
slide V.

Say, Now that we’ve seen some situations during which MREs are often used, why do you think a heater is included with these meals? Why not just
have people eat the food cold? Take a minute to turn and talk with a partner about what you think.

Invite students to share their ideas about why MREs would be heated before eating.

Suggested prompts Sample student responses

So why do you think a heater is included with these meals? Why not
just have people eat the food cold?

Some food tastes better when it’s warm.

If you’re in a situation, like a storm or military operation, having warm
food might make you feel less worried—it’s comforting.

Does the food need to be hot enough to be safe? Like kill any germs
(bacteria)?



7 min

Say, Yes, all of these are reasons why we would want to heat food. MRE flameless heaters do not get the food hot enough to kill the bacteria when
they’re eaten (that’s done when they’re packaged), but researchers have found that warm food can help people feel “warmer” psychologically, not just
physically. So it’s comforting to have a heater and a warm meal.

Observe prices of MREs. Display slide W. Direct students to continue adding what they notice and wonder about how the cost of single MRE
meals compares to other places at which we might purchase a meal. Students might use the “wonder” side of their charts to make
predictions about why the costs are so different.

Briefly share noticings and wonderings. Display slide X. Invite students to quickly share some of the things they’ve noticed or questions
they’ve wondered about while you record them. It is not necessary to have an exhaustive list here but keep collecting ideas until you have the
following on your list (which will be helpful in the development of our design problem):

MREs are expensive!
MREs are not used everyday but are helpful for certain situations, such as emergencies (natural disasters, stranded in a car, etc.).
Transporting MREs to people or places that need them can be difficult (helicopter drops, walking while carrying cases of them and
water).

8 · DEFINE OUR PROBLEM AND PROPOSE A SOLUTION
MATERIALS: science notebook, loose-leaf paper (6-8 sheets), chart paper

Individually consider problems with MREs and flameless heaters. Display slide Y.

Say, These flameless heaters and MREs are pretty useful, but they’re not perfect. What problems or issues do you see with using MREs with flameless
heaters to get hot food to people when they don’t have their typical cooking methods available? Take a minute to jot down your ideas on the next
clean page of your notebook.

“Pass the Paper” to collect problem ideas. Display slide Z. Distribute a sheet of loose-leaf paper to 6-8 random students in the class.
Explain the directions for this activity as follows:

When you get a piece of paper, write one of your problems with getting hot food to people when they don’t have their typical
methods available.
Also, if one of your ideas (or a very similar one) is already listed on a paper you get, put a checkmark near it. We want to keep an
informal tally of how many people thought of similar problems.
If you think an idea that someone else has written is important, put a checkmark near it, also.
After you’ve written an idea and checked any others as needed, pass the paper along to someone else.

ADDITIONAL
GUIDANCE

“Pass the Paper” is intended as a way to collect students’ problem ideas quickly and informally—papers need
not be passed in a certain direction or within a set time limit. After everyone has had a chance to write on at
least one paper, you could collect them, but you’ll get a better tally of how many students identified certain
problems if you let them circulate a moment longer than that. As you collect the papers, start reading them to
yourself to find the most commonly-mentioned (or checked) problems that your class has identified.

Share and post frequently-mentioned problem ideas. Display slide AA. Skim through the papers as you collect them, then read aloud and
list on chart paper the most commonly written or checked problems. The problems you’ll want to call attention to (because they will be the
most helpful in the upcoming steps) are:

Cost: MREs are expensive!
Availability: It can be difficult to get them or difficult to get them to people when needed.
Ease of use: The directions are confusing.
Lack of choice: Choice is limited to foods that come in the package.



7 min

ADDITIONAL
GUIDANCE

The problems listed here are the ones that the unit focuses on designing around, but you may also choose to
include other problems that your students suggest as you see fit. For example, students may point out
problems with the MRE’s packaging, such as that it’s not reusable or easily recyclable. Depending on the time
and materials available to them in later lessons, students may or may not be able to design solutions to all of
these problems. However, having other problems on the list can prompt other criteria or constraints that could
add more challenge to the design, if needed.

Turn and talk to consider how we might be able to solve these problems. Display slide BB. Direct students to talk with a neighbor about the
following questions:

1. What if, during an emergency situation, all of the MREs and flameless heaters were sold out? How could people be prepared if that
happened?

2. What if people couldn’t buy the premade MREs and flameless heaters? What could they do?

Consider a solution to these problems. Display slide CC.

Say, These flameless heaters can be pretty useful in a lot of different situations. But what if people couldn’t get access to them because they are too
expensive or sold out? What could we do to help people be prepared in advance to heat up food when they don’t have their typical methods
available?

Come to consensus about how we could solve the problems we found with purchased MREs: We can design a homemade flameless heater
that is easier to use, has a lower cost, and doesn’t need to be transported to people for them to use it.

If needed to elicit the homemade idea, you might also ask, How have people accomplished a project on their own in other circumstances?

Post the design solution. Write our proposed solution on chart paper to post in the room. How can we design a homemade flameless heater to
help people heat up food when typical methods are not available?

9 · BEGIN PROGRESS TRACKERS
MATERIALS: science notebook

Start Progress Trackers in science notebooks. Display slide DD. Direct students to find the section of their science notebooks that
they’ve set aside for this unit’s Progress Trackers.

Say, Like in past units, our Progress Tracker will be a tool in our science notebooks to keep track of ideas we figure out to work on answering a
question. However, in this unit, our question is about solving a problem: How can we design a homemade flameless heater? To help us keep track of
what we’ve figured out about this designing solutions work (called engineering), we will use different column headings than we have had in other units.

Tell students, The left-side column heading is “What did we do as engineers?” and the right-side column heading is “What did we figure out that can
help us with our designs?” Go ahead and set this T-chart up in your notebook.

Depending on the task on which they are reflecting, sometimes students will complete the tracker independently and sometimes with more
scaffolding as a class. Use questions, such as those that follow, to guide students as they make their first entries in this new tracker.

Suggested prompts Sample student responses

Let’s think about what we just did. Who can summarize what our
discussion was focused on just now?

We were talking about the problems with MREs and how we could
solve them by making our own heating devices.



Suggested prompts Sample student responses

Okay, so what we did there was what engineers do at the very
beginning of designing something—we defined our problem. Let’s write
that on the left side of our Progress Trackers.

Then let’s record what that means for us… what is the problem we’ve
identified here?

Our problem is that it’s hard for people to get hot food in situations
when they don’t have access to the usual ways they heat food.

Prepackaged MREs can be helpful, but they
are expensive,
can be confusing to use,
include limited food choices, and
can be hard to get to people who need them.

After we defined our problem, we did something else that engineers
do; so draw a horizontal line in your tracker under what we just wrote
about our problem. What did we do once we had defined the
problem?

We said how we could solve it!

We started thinking about how we want to fix those problems.

Great. So on the left side again, let’s write that we proposed a solution.

And on the right side, what does that mean for our design?

Our solution is to make a homemade flameless heater to help people
heat up food when typical methods are not available.

See the example Progress Tracker here, including possible student responses.

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

We defined our problem. Our problem is that it’s hard for people to get hot food in situations when
they don’t have access to the usual ways they heat food. Prepackaged
MREs are

expensive,
might be confusing to use,
include limited food choices, and
can be hard to get to people who need them.

We proposed a design solution. We want to make a homemade flameless heater to help people be
prepared to heat up food when they can’t use typical cooking methods.



ASSESSMENT
OPPORTUNITY

Building toward 1.B Define a design problem that can be solved through the development of a homemade
flameless heater with multiple criteria and constraints that uses a chemical process (system 1) to heat up food
(system 2).

What to look/listen for: Take note of which students are able to contribute to the class discussion about what
to record in their Progress Trackers. As students add entries to their Progress Trackers, look to see that they are
able to explain in their own words how they have defined the problems with prepackaged MREs, proposed the
solution of a homemade flameless heater that could help solve those problems, and listed initial criteria and
constraints.

What to do: Students will have more explicit scaffolding for systems thinking in regard to their flameless heater
designs during Lesson 4. So, if you notice that students have not yet connected the criteria of heating the food
to two systems interacting, make note of who specifically will need support during Lesson 4 and come back to
the idea then. However, you may set the stage for systems thinking by asking, What is the most important criteria
for our heater? What must it be able to do to be successful? It has to heat the food. You can point out that the
heater system must cause the food system to heat up.

Create a space to record what we’re doing as engineers. Designate a part of the
classroom wall space or new chart paper to be the class-level “What We Do As
Engineers” board and title it that way. Tell students, I want us to have a class record
of what we’re doing as engineers, so we can keep adding to this list and work to figure
out what engineers do. So, when we’re working on our Progress Trackers, I’m going to
have us record some ideas on big sticky notes, too.

Write and post large sticky notes that say “We defined our problem” and “We
proposed a design solution.” Right now, these could be placed anywhere on the
board, but as we come back to this list in future lessons, we will reorganize these
sticky notes to represent how engineering involves revisiting the same steps or
ideas as we revise our thinking, redesign our solution, and work to optimize our
design. See the example shown here.
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10 · BRAINSTORM RELATED PHENOMENA
MATERIALS: science notebook, chart paper

Individually list related phenomena. Display slide EE. Ask students, If we can
design an inexpensive and effective flameless heater that people can easily make for
themselves, in which situations could this be useful? Use the next clean page in your
science notebook to list any situations related to the ones we’ve already seen or other
situations in which you think it would be helpful to have a homemade flameless
heater.

Give students about 2 minutes to write their ideas.

Share related phenomena. Use a new piece of chart paper to list related
phenomena as students share their ideas. An example list is shown here.

Say, Yes, there are several ways that people could use a homemade flameless heater.
We will want to continue to keep these situations in mind as we engineer our design.

11 · DISCUSS CRITERIA AND CONSTRAINTS
MATERIALS: science notebook, chart paper

Recall the terms “criteria” and “constraints.” Display slide FF.

Say, Last year in the OpenSciEd Unit 6.5: How can communities prepare for natural hazards? (Tsunami Unit) we learned that, whenever we want to
solve a problem, we need to first define the criteria and constraints of the solution. Let’s remember what those words “criteria” and “constraints” mean.
Take a moment to turn and talk with a partner about those words.

After about a minute of partner talk time, invite students to share what they know about criteria and constraints. Add these words to the
Word Wall using a definition and icon or image that your class agrees upon. Examples are shown here.



Turn and talk about criteria and constraints for our homemade flameless heater. Display slide GG.

Say, Okay, so what criteria do we have for our homemade flameless heater? What does it need to be able
to do? And what limitations will we have for our design? What constraints should we have? Turn and talk
with a partner about that.

After about a minute of partner talk time, quickly have a few students share some of the criteria and
constraints they mentioned or heard from their partner. Since you won’t have time for everyone to
share, encourage students to signal with a raised hand or similar gesture if they also mentioned or
heard a similar idea.

Post a public record of possible criteria and constraints. It will be helpful to students when they
create their initial designs if they can refer to these criteria and constraints. So, if you do not have
time to jot these on chart paper while students share them, do so while students are adding to their
Progress Trackers. An example list is shown here.

Add to our Progress Trackers. Display slide HH.

Say, We just remembered something else that engineers do—they have to define the criteria and
constraints for their solution. But what does that mean for our design? What did you and your partner
talk about? Take a moment to add another entry to your Progress Tracker, and use the right column to list
the criteria and constraints that our homemade flameless heater should have.

See the example Progress Tracker here, including possible student responses, and the
updated “What We Do As Engineers” board.
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What did we do as engineers? What did we figure out that can help us with our designs?

We identified our criteria and constraints. Criteria for our homemade flameless heater:
Effective - Gets the food hot enough to taste good, but not so hot
that it burns
Easy to use - clear directions

Constraints for our homemade flameless heater:
Lower cost than prepackaged MREs
Available when and where people need it

ADDITIONAL
GUIDANCE

At this point, the criteria and constraints that students list will be general and need not be worded in the same
way (i.e., some students may use the time it takes to heat the food as a criterion rather than a constraint). The
class will revisit their criteria and constraints in Lesson 4 and refine them so that they are more specific.

12 · DEVELOP INITIAL DESIGNS
MATERIALS: blank paper (unlined)

Individually develop a design. Display slide II.

Say, We’ve been considering what our solution needs to be able to do and the limitations we’ll have. So how can we design a homemade flameless
heater to help people prepare for different situations? I’ll give you a blank piece of paper where you can plan your design—use words and drawings to
help get your ideas onto paper. Be sure that your model shows how your heater design will cause food to be heated up. We’ll work for about 7 minutes
before we share our designs in small groups.

Distribute blank paper and circulate the room while students work.

ADDITIONAL
GUIDANCE

If you have students who are stuck or overwhelmed by a completely blank page, prompt them to begin by
considering just one problem to try to solve (such as making their design easier to use than a prepackaged
MRE’s heater). You could also encourage them to begin by listing the materials they might want to use, then
transition to drawing how they might put those materials together.
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ASSESSMENT
OPPORTUNITY

Building toward 1.C Apply scientific ideas to design a model for a flameless heater that uses a chemical process
to heat food.

What to look/listen for: Since this is the first lesson in the unit, this is a pre-assessment opportunity to see
where students are in their use of modeling and whether or not they are beginning to incorporate systems
thinking and/or prior knowledge about chemical processes into their models. Student models may represent
how their proposed heater system interacts with the food system (by using arrows or showing molecules
moving at different speeds), and/or they may propose some kind of chemical process to cause the food to heat
up. However, at this point, it is OK that students may not have included these details in their models.

What to do: If students’ models do not indicate how their heater designs will cause the food to heat up, ask
them to go back and add that thinking. Even if they’re not sure what, specifically, they need to put in the heater
(such as reactants), they could attempt to show in their model how the heater causes the food to heat up. If
students have designed a heater that uses traditional heating methods (such as flames or electricity), remind
them that we want our homemade heater to be usable in many circumstances, such as after a flood or inside a
car, where those other methods may not be available.

13 · COMPARE INITIAL DESIGNS IN SMALL GROUPS
MATERIALS: Initial Model, Initial Design Reflection

Give directions for the Talking Sticks protocol. Display slide JJ.

Say, In a moment, we will gather in small groups and share our designs. In order to be sure everyone gets a chance to speak, we will use our writing
utensils as “talking sticks.” To begin Round 1, everyone in the group will put their writing utensil into the center of the group. As each person takes a turn
to tell the group about their design, they pick up their writing utensil. No one else gets to respond during Round 1—each person is only telling about
their design. After all the writing utensils have been picked up, place them in the middle again to begin Round 2. In Round 2, each person will have a
chance to ask a single question or make a comment or connection (and then pick up their writing utensil when they do so). If a person responds to a
question during Round 2, that does not count as their comment, and they do not pick up their writing utensil until they have initiated a question or
comment themselves.

Direct students into small groups (3-4 students each) with their initial design paper and writing utensil and circulate to listen in as
groups share.

ASSESSMENT
OPPORTUNITY

If you did not get to see every student’s initial design while they were working to create them, listen in while
groups are talking to check out the designs you haven’t seen yet. The goal is to gather formative pre-
assessment data about where students are at right now with the practice of modeling and see whether they
have included systems thinking or ideas about chemical processes in their designs. The next several lessons will
focus specifically on these ideas, so having this pre-assessment data will help you prepare to best meet your
students where they are.
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Assign home learning. Display slide KK. Direct students to answer these questions on the Initial Design Reflection before class meets again.
What went well creating or sharing your initial design?
What was difficult about creating or sharing your initial design?

HOME LEARNING
OPPORTUNITY

Answering these questions while the experience is fresh in their minds will help students prepare for the
discussion at the beginning of the next class, which will surface the need for a systematic process of planning,
testing, comparing, and revising designs.

End of day 2

14 · REFLECT ON INITIAL DESIGN SOLUTIONS
MATERIALS: Initial Design Reflection

Gather in an Engineers Circle. Display slide LL. As students enter the classroom, have them bring their Initial Design Reflection and form an
Engineers Circle.

Debrief our work from last time. Display slide MM. Lead a discussion to reflect on the work of designing a solution and sharing those
designs, starting briefly with positives and then moving into how we can improve the process.

KEY IDEAS Purpose of this discussion: Reflect on this round of design work and think about what we need to do next.

Listen for these ideas:
It’s overwhelming to try to meet all the criteria and constraints in one try.
The criteria and constraints were helpful for planning and comparing our designs with others’.
We didn’t have enough information about how we might be able to make a flameless heater work
(we’re used to cooking with typical methods!).
We want to test some ideas out because we can’t really help each other move forward until we know
what actually works.

Suggested prompts Sample student responses

First of all, who can remind us of the problems we wanted our
flameless heater to solve? Why did we want to design a different
homemade one?

Prepackaged MREs are expensive!

It can be hard to get MREs to people when they’re needed.

MREs are sometimes confusing to use.

There are limited food choices with prepackaged MREs.



Suggested prompts Sample student responses

What went well about creating or sharing your initial design? The criteria and constraints helped me plan and check my design and
compare with others.

I could think of any ideas I wanted—I liked the freedom to be creative.

It was cool to see other people’s ideas—I would like to try some of
those in my design now.

What problems did you encounter while you were creating your initial
design?

It was hard to get started because we have so many criteria and
constraints to wrap into one design.

It was hard to plan how we would heat up food without a fire or
electricity, since we’re not sure exactly what’s going on with the
materials inside that heater.
It was hard to think of something new after seeing the prepackaged
MRE.

You mentioned using the criteria and constraints as you designed.
What was helpful or challenging about using those criteria and
constraints?

We said the materials had to be cheap and easy to get, but I don’t
know which materials will work and how much they cost.

We said the food has to get hot enough, but how hot is that?

When we compared designs, we could use the criteria and constraints
to focus on one part of a design to compare them or ask questions.

When you shared your designs, could you tell which design would work
to solve our problem?

We saw a lot of interesting ideas, but we don’t know if they work until
we test them.

Say, So it sounds like we have a lot more we need to figure out about what our designs need to do and how they might work. Let’s use this thinking to
generate some questions we need to figure out.



2 min15 · GENERATE DESIGN QUESTIONS
MATERIALS: science notebook, sticky notes, initial classroom consensus model, Notice and Wonder charts, Related Phenomena poster

Generate questions that will drive our design work. Display slide NN.

Say, So we think we’re going to be able to tackle this problem and design a solution: We can design an effective, inexpensive flameless heater that
people can make themselves to use when they need it. And we’re starting to plan how we might be able to work together to accomplish this goal. But I
know we still have questions. There’s a lot we need to figure out to make a successful homemade flameless heater. Let’s take a couple of minutes to
write our questions so that they’ll be clear to others when we want to get them organized. Look back at the questions you had in your Notice and
Wonder charts, questions you recorded during our modeling, and consider the related phenomena we listed, too.

What questions do you have about flameless heaters?
What will we need to investigate in order to solve this problem?
What else do we need to know to refine our criteria and constraints?

Remember to write one question per sticky note, write in marker—big and bold, and put your initials on the back in pencil.

Give students a minute or two to generate their questions and record them on sticky notes.

ASSESSMENT
OPPORTUNITY

Building toward 1.A.2 Ask questions that arise from careful observation of a flameless heater that is able to heat
food (effect) using a chemical process (cause).

What to look/listen for: Students’ questions for the DQB should be connected to the observations that they
had previously made but be more directed at seeking additional information about how they could design a
device that will heat food without electricity or flame (possibly using a chemical process).

What to do: If students are struggling to generate questions connected to their previous observations, direct
them back to their Notice and Wonder charts and related phenomena list. If students are struggling to seek
information that could inform their design, point them back to specific places in their initial model or initial
design and ask, “What would you need to know more about to figure this out?



18 min16 · BUILD A DESIGN QUESTIONS BOARD
MATERIALS: None

Gather in an Engineers Circle to construct the DQB. Display slide OO. Direct students to bring their questions on sticky notes to the circle.

Say, We have a lot of really helpful questions that will direct our work. It is important that we hear everybody’s questions, and we might find that we
have questions similar to some of our classmates’ questions. We are going to create a Design Questions Board (yes, you heard me right—it’s still a
DQB, but a little different for this unit since we’re focused on this design work). We want to group and organize our questions so that they can help
guide our investigations and keep track of what we want to figure out.

Instruct students to share their questions, one by one, with the whole group. Explain to students how you will create the DQB:
The first student reads his or her question aloud to the class, then posts it on the DQB.
Other students raise their hands if they have a question that relates to the question that was just read aloud.
The first student selects the next student whose hand is raised.
The second student reads his or her question, says why or how it relates, and posts it near the question it most relates to on the
DQB.
That student selects the next student.
Continue until everyone has at least one question on the DQB.
If a question doesn’t fit with any questions that are already on the board, students should create a new cluster.

Some of the questions students have might include:✱
How can this heater work without flames or electricity? How does it get hot?
What substances are in the heater “compartments?”
How hot should our food get? At what temperature is food comfortable to eat?
Is a flameless heater reusable? (Could we make it reusable?)
What materials will we need to make our own flameless heater? Where can we get those materials?
How much will our materials cost? Do we need a budget?
Are these materials or substances harmful or toxic? What safety precautions do we need to take?
How can we make our flameless heaters easier to use? Would fewer steps be helpful? How can we clearly communicate our
directions to people who will use them?

Label the questions. After all students have shared their questions, you will have several different clusters of questions on the DQB. As a
class, decide on “umbrella” questions or topics for the clusters of questions and label them. Then, if you haven’t already done so, post our
overarching design question at the top of the DQB: How can we help people design a flameless heater? See the photo of one classroom’s DQB
shown here.

✱ ATTENDING TO EQUITY

The first priority during the formation of the
DQB is reinforcing a classroom community
wherein all ideas are valued. As such,
everyone should have a question on the
board. Use your judgement on how to press
students to form “how” and “why” questions.
If students struggle with sharing, encourage
them to go public with question(s) as they
are, rather than focusing specifically on
forming a “how” or “why” question.
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17 · GENERATE IDEAS FOR INVESTIGATION
MATERIALS: science notebook

Generate ideas for investigation. Display slide PP.

Say, We have so many ideas to explore! How could we start to investigate the answers to some of these questions? Title the next page in your science
notebook “Ideas for Investigations.” Choose one question or category of questions from our Design Question Board✱ and talk with a partner or trio
near you to consider how we might find the answer—what investigation could we design, what data should we gather, and how could we figure this
out in our classroom? Keep track of your ideas in your notebook. After you’ve discussed one question, move on to another. We’ll work for about 5
minutes.

✱ ATTENDING TO EQUITY

Universal Design for Learning
It will be helpful to students if they can
clearly see the question(s) or category of
questions they are focused on for generating
ideas for investigation. So, you may have
students temporarily disassemble the DQB
and take sticky note questions or groups of
questions to their partnership or trio for
reference while they generate ideas. Or, if
possible, you might take photos of sections
of the DQB and share those digitally with
students to look at while they brainstorm.

18 · SHARE IDEAS FOR INVESTIGATION
MATERIALS: science notebook, chart paper

Share ideas for investigation. Display slide QQ.

Title a new piece of chart paper for Ideas for Investigation. Ask student pairs or trios to
share one of their investigation ideas with the whole class. Then continue soliciting ideas
from each pair or trio. Record these ideas on the chart paper for the whole class to keep
as a reference. The goal is to hear a variety of ideas that we may be able to investigate
over the course of the whole unit.

See an example Ideas for Investigation chart shown here.
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ADDITIONAL
GUIDANCE

This list of Ideas for Investigation can be revisited throughout the unit just like the Design Questions Board.
When a future lesson involves an investigation like one the class has suggested, take the time to point that out.
If your students suggest ideas that are not planned in the unit but that you feel would be productive to pursue,
use your discretion and your knowledge of the storyline to decide where these additional investigations would
best fit so that the unit’s punchlines continue to build on one another.

Say, We have so many great ideas to investigate! We have great ideas for finding the data we need a little bit at a time. That will help make our work
manageable and successful. And remember, when we make progress on one question, that progress usually helps us answer others. I’m excited to get
started on this work next time!

19 · REFLECT ON NORMS
MATERIALS: norms poster

Silently reflect on classroom norms. Display slide RR.

Say, Earlier in this lesson, you each chose a focal norm to work on. Take a moment to think to yourself: How did you do with practicing the norm you
selected to work on?

Pause for about 30 seconds of individual think time, then ask, How did the class do as a learning community? What did we do well? What could
we improve on?

After another pause to silently consider those questions, invite students to comment. Celebrate successes the class had in this lesson, and
connect those to the work we will be doing as engineers in this unit. Also, set a goal for a focal norm for the class to work on the next time
you meet.

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

CCSS.ELA-LITERACY.SL.7.1: Engage effectively in a range of collaborative discussions (one-on-one, in
groups, and teacher-led) with diverse partners on grade 7 topics, texts, and issues, building on others' ideas
and expressing their own clearly.

CCSS.ELA-LITERACY.SL.7.1.C: Pose questions that elicit elaboration and respond to others' questions and
comments with relevant observations and ideas that bring the discussion back on topic as needed.

During this lesson, students have several opportunities to talk—expressing their own ideas clearly and building
on the ideas of others—with their classmates, from partner sharing to whole-group discussions. However,
Round 2 of the Talking Sticks activity used for sharing initial design models is a key moment to look for students
to pose questions and comments to their peers and respond with relevant responses and observations.


