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Set Learning Targets
Interact, Analyze, Synthesize Text

Engineering Problem
Realized by Students
with Teacher Guidance

Engineering Problem
Established by
Teacher

Prompt
Planner

Guiding
Tips

Observe
click bubbles to jump to
helpful pages for
getting started

Imagine

Improve

Make

Share

Evaluate
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interact, analyze & interpret
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1
INTERACT
List the setting or
settings that are
within the text.
Each setting
should have at
least two potential
characters and at
least 3 potential
problems.

DESIGN THINKING
prompt planner for teacher
Settings

Characters

The forest

Bruce
Goslings
Mother Goose

Potential Problems

●
●
●
●

Bruce likes to eat eggs
Goslings mistake Bruce as
their mother
Goslings must learn to fly
Goslings do not know how to
migrate

2
ANALYZE
Choose a setting
and write a
statement that
captures the
situation. Use the
prompt stems to
the right to help.
Stuck? Try a new
setting or
character!

Statement Stems
Redesign the ___(situation)___ experience for ___(character)___.
Design a way for ___(character)___ to better ___(situation)___.
How might we help ___(achieve a goal)___?
Sample: “Design a way for Bruce to better teach the goslings to migrate.”

3
INQUIRE
Is your statement
scoped for a rich
design challenge?
The two questions
to the right can
help you double
check before
moving forward.
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Will the student have the
opportunity to address multiple
characters, problems, and character
needs? If not, make the statement
more broad.
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DESIGN THINKING
guiding tips for students

INTERACT

List problems or
challenges that are
presented within the
text that connect
with thematic
idea(s). Determine if
a solution was
presented and if a
better or new
solution could be
engineered.

2
ANALYZE
What does the
character(s)
ultimately need?
What is available to
them in the text
that could be used
to engineer an
improved or new
solution to their
challenge?

Problems or Challenges
in the text:

The loss of their father
(husband)

How did the character deal
with the problem?
Was there a solution?

Each character (Filmore, Jodi,
Mother) has a different way of
coping with the loss of their
father (husband)

Is there a better solution?
Could you engineer a
solution?

Create an alternative outlet or
way for one of the characters
to cope with the loss of the
father.

TEACHER TIP: Consider offering at least two prompts to your class to choose from. This will allow for
student choice, as well as limit the number of different problems that are being solved around the room.
NEEDS:

●

●

A way to talk
about father’s
death
A tool to
communicate
with Filmore and
her Mom about
her worries,
feelings, and
questions.

HAS:

Jodi

●
●
●

●

Beach
“treasures”
Materials
found in home
Supplies from
Mr. Hogarth’s
shop
Mr. Hogarth’s
tools

3
INQUIRE
Are the needs of
the character and
their limitations
scoped for a rich
design challenge?
The two questions
to the right can
help you double
check before
moving forward.
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Does your focus
challenge address
specific character(s)
and their needs?
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Description of Phase

Design thinking is a user-centered design process, and
the empathy that comes from observing enables design
thinkers to uncover deep and meaningful needs.
Observation also helps design thinkers process and
organize the problem to narrow in on what they can act
upon.

Ponder Points

TEACHER TIPS

What type of information do we
have?
What patterns are there?
What is the experience of…?
What needs and insights can we
uncover?

Before:
Students have interacted,
analyzed, inquired, and
synthesized text. Students
identified problems within the text.
During:
Students detect needs of the client,
determine what client has available
as tools.

STUDENT OUTCOMES

MINI MOMENTS

Determine a deep, meaningful
problem they can act upon.

Explore texts that teach Empathy
Create a class Empathy map
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Description of Phase

In this phase students generate ideas for solving the
problem. This is the time for students to imagine
possible prototypes and innovative solutions. Fluency,
Flexibility, Originality, and Elaboration are key
brainstorming expectations.

PONDER POINTS

TEACHER TIPS

What new ideas do we have that will
meet the needs of our user?

Before:
Students have a defined problem:
user, need, and insight.
During:
Encourage fluency (thinking of
many ideas), flexibility (thinking
from different perspectives),
originality (new/unique ideas), and
elaboration (build upon existing
ideas)
After:
Select final idea for developing
into a prototype.

STUDENT OUTCOMES

MINI MOMENTS

Students work in teams to plan and
build a functional prototype that
addresses the character’s needs
and constraints

Exercises for Brainstorming to
encourage Fluency, Flexibility,
Elaboration, and Originality
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Description of Phase

This is another interactive phase in which teams engage
in rich discussions to explain their solutions and receive
thoughtful critique and feedback in an effort to develop
good working prototypes that will benefit the story’s
character(s).

PONDER POINTS

TEACHER TIPS

How will you record feedback?
Based on the feedback you received
what would you do next?

Before:
Students have a prototype ready
to test and a clear idea of what
they are testing, and how will they
record and incorporate feedback.
During:
Students take good notes and ask
follow up questions on feedback
received.
After:
Students have a number of ideas
of how to move forward and create
a new, improved design.

See slide 17 & 18 for feedback model

STUDENT OUTCOMES

MINI MOMENTS

Get feedback Students test their
solutions as they build and get
feedback from their teacher and/or
peers.
Improve designs Students use
information gathered during testing
and presentations to improve and
revise their designs.

*If you are using class members to
give feedback, be sure to coach
them on effective and ineffective
ways to give feedback. Peers are
often reticent to give feedback to
one another. *Coach teams on
recognizing that feedback will only
make their final design better.
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Description of Phase

During this important phase, students are creating their
final prototypes. As challenges may still occur with their
design at this stage, students are encouraged to make
decisions through building, not just prolonged
discussion or planning.

PONDER POINTS

TEACHER TIPS

What materials are needed?
Based on the feedback you received
what changes should be made?
Is there an opportunity to
incorporate technology tools in the
final design?

Before:
Gather necessary materials
needed by students. Remember,
this is a perfect opportunity to use
recycled and unwanted materials
from families and other staff
members!
During:
Continually circulate, monitor, and
provide feedback to teams and
members.
After:
Students have a completed design
ready to present to other teams.

STUDENT OUTCOMES

MINI MOMENTS

Final designs are developed using
craft supplies and/or technology
tools while incorporating feedback
from peers.

If students are using art materials,
such as clay, consider asking your
Art teacher to do a mini tutorial on
how to effectively work with the
material or your LMC director to
model the use of a tech tool.
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Description of Phase

Student teams communicate their vision and make their
audience care about the character(s) for whom they are
designing. The challenge is to concisely communicate
the teams’ insights, shows the value of the solution, and
inspires the audience.

PONDER POINTS

TEACHER TIPS

How will you help the audience
resonate with your perspective and
insights as well as the solution?
How will you bring the “user” to life?
How might you “show”, rather than
tell?

Before:
Student have a clear plan for their
presentation and are well
practiced.

STUDENT OUTCOMES

MINI MOMENTS

Students practice a user-centered
form of story-telling and are
encouraged to show and inspire
rather than report findings and
work.

Consider sharing sample
storytellers from TED Talks. Here
are 25 of the most popular talks of
all time: here
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After:
Student teams reflect as a whole
and as individuals on the work,
process, and success as a
collaborative team.

DESIGN THINKING
assessment & evaluation tips
Suggested Summative Assessment Criteria
(Hung, 2008)

1.

Necessary knowledge acquisition (content objectives)

2.

Depth of study

3.

Effectiveness & efficiency of research methods

4.

Logical and effective reasoning

5.

Conceptual integration of knowledge

6.

Effective problem-solving strategies

(Barron & Darling-Hammond, 2008)

1.

Use of evidence

2.

Accuracy of information

3.

Evaluation of competing views

4.

Development of a clear argument

5.

Attention to writing conventions

6.

Collaboration
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DESIGN THINKING
student self-evaluation

RUBRIC
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DESIGN THINKING
implementation tips
Introductory Videos for Students

TIMING

SCHEDULING

2-3 Day Unit:
Short Stories &
Picture Books

Whole Class ELA

4-6 Week Unit:
Novels Studies

Guided Reading

Center Time /Daily 5

Intervention Block
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2-2.5 Hours:
Design Thinking
Steps from start to
finish

Science Block

DESIGN THINKING
model meaningful feedback

Video from creator, Emily Wray, on successfully
implementing the RISE Model in your Classroom.
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DESIGN THINKING
model meaningful feedback

RUBRIC
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DESIGN THINKING
sample texts & challenges
Cli b
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DESIGN THINKING
resources
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DESIGN THINKING
resources
Novel Engineering Presentation from Tufts University
How Novel Engineering Links to Common Core and Next Generation Science Standards
Tufts University Center for Engineering Education and Outreach
Novel Engineering Challenges Competition
Novel Engineering Guide for Novel Engineering Challenges
Slate Magazine Article: “A Novel Way to Teach Children About Engineering”
Mind Shift Article: :”A Literacy-Based Strategy to Help Teachers Integrate Science Skills”
Teacher Blog Post on Novel Engineering
NSTA Novel Engineering Article
Tufts University Intro. to Novel Engineering, includes classroom clips
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