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( — ) Design a prototype of a device to cross a chasm, using only wind power.
( __ ) Evaluate the effectiveness of your device.

( =) Using feedback, improve your prototype.
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ASK Identify the Problem
What problem will your device help solve?
Why is there a need to solve this problem?

Understand the Problem
IMAGINE || Identify the specifications for device — how can we get the device with food/medical
supplies to the other side of a chasm, using only wind power, through research?
|| Understand how the materials available might be used to build a device that can carry
food/medical supplies over a chasm, using only wind power.

PLAN Develop Possible Solutions
Design a detailed prototype within the design constraints through collaboration in order
to:Get the food/medical supplies over a chasm, using only wind power.

H KCFS 5.t H

Construct a Prototype
" Construct a prototype of a device and assess it for:

CREATE Effectiveness — Can it get to the other side of the chasm with food/medicalsupplies,
|| using only wind power?
Test the device using a fan and measure the distance it travelled
Evaluate and Redesign Construct a Prototype
IMPROVE Compare the test results and discuss where improvements could be made.
" Redesign your prototype using the feedback given and assess it for the goal set at the
beginning of the class.
PRESENT Communicate Results

Reflect on the effectiveness of the solution, assess its viability for real-world
application, and give suggestions for further improvements in a science report.
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® \What problem will your
device help solve?

® Why is there a need to
solve this problem?
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® \What problem will your
device help solve?

® Why is there a need to
solve this problem?
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device — how can we
get the device with
food/medical supplies
to the other side of a
chasm, using only wind
power, through
research?

Understand how the
materials available
might be used to build
a device that can carry
food/medical supplies
over a chasm, using
only wind power.
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® Understand how the
materials available
might be used to build
a device that can carry
food/medical supplies
over a chasm, using
only wind power.
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® Understand how the
materials available
might be used to build
a device that can carry
food/medical supplies
over a chasm, using
only wind power.
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® |dentify the
specifications for
device — how can we
get the device with
food/medical supplies
to the other side of a
chasm, using only wind
power, through
research?

® Understand how the
materials available
might be used to build
a device that can carry
food/medical supplies
over a chasm, using
only wind power.
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® Design a detailed
prototype within the
design constraints
through collaboration in
order to:
-Get the food/medical
supplies over a chasm,
using only wind power.
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® Design a detailed
prototype within the
design constraints
through collaboration in
order to:
-Get the food/medical
supplies over a chasm,
using only wind power.
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it for:
- Effectiveness — Can it
get to the other side of
the chasm with
food/medical supplies,
using only wind power?
® Test the device using a
fan and measure the
distance it travelled.
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- Effectiveness — Can it
get to the other side of
the chasm with
food/medical supplies,
using only wind power?

® Test the device using a

fan and measure the
distance it travelled.
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where improvements
could be made.
Redesign your
prototype using the
feedback given and
assess it for the goal
set at the beginning of
the class.
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could be made.
Redesign your
prototype using the
feedback given and
assess it for the goal
set at the beginning of
the class.
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( — ) Find the solution to the problem presented.

( __ ) Evaluate the effectiveness of a design solution.

( =) Incorporate all STEAM elements.

( 9 ) Apply the engineering design process.
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Identify the Problem

How do you design a bridge that has both strength and is original?
Whv is there a need to solve this nrobhlem?

ASK

Understand the Problem

Describe the concept of motion and forces. (SCIENCE)

Explain balanced forces, gravity, tension,and compression.

IMAGINE Understand how the materials available might be used to construct a bridge to

withstand these forces.

Evaluate the advantages and disadvantages of specific bridges - beam bridge, truss
bridge, suspension bridge. (TECHNOLOGY)

Explain how tube shapes influence structural integrity: triangle, square, circle.

KCFS 5'1‘ Develop Possible Solutions
PLAN Design a detailed prototype within the design constraints through collaboration in order

| to: (ART) (MATH)

Construct a Prototype

Build a bridge according to the planned design and with the material provided.
CREATE (ENGINEERING)

Incorporate prior knowledge and design into the construction.

Evaluate the effectiveness of vour prototype adainst the parameters provided.

IMPROVE Evaluate and Redesign Construct a Prototype
Redesign your prototype using the feedback given from the test.

Communicate Results
PRESENT ii Reflect on the effectiveness of your solution, assess its viability for real-world

application, and give suggestions for further improvements in a scientific report.
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(SCIENCE)

® Explain balanced
forces, gravity,
tension,and
compression.

® Understand how the
materials available
might be used to
construct a bridge to
withstand these forces.

® Evaluate the
advantages and
disadvantages of
specific bridges - beam
bridge, truss bridge,
suspension bridge.
(TECHNOLOGY)

® Explain how tube
shapes influence
structural integrity:
triangle, square, circle.

® Building a strong
footing.

® Understand and apply
important terminology.

® Apply the metric
system. (MATH
concepts)
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® Describe the concept

of motion and forces.
(SCIENCE)

Explain balanced
forces, gravity,
tension,and
compression.
Understand how the
materials available
might be used to
construct a bridge to
withstand these forces.
Evaluate the
advantages and
disadvantages of
specific bridges - beam
bridge, truss bridge,
suspension bridge.
(TECHNOLOGY)
Explain how tube
shapes influence
structural integrity:
triangle, square, circle.
Building a strong
footing.

Understand and apply
important terminology.
Apply the metric
system. (MATH
concepts)
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® Describe the concept
of motion and forces.
(SCIENCE)

® Explain balanced
forces, gravity,
tension,and
compression.

® Understand how the
materials available
might be used to
construct a bridge to
withstand these forces.

® Evaluate the
advantages and
disadvantages of
specific bridges - beam
bridge, truss bridge,
suspension bridge.
(TECHNOLOGY)

® Explain how tube
shapes influence
structural integrity:
triangle, square, circle.

® Building a strong
footing.

® Understand and apply
important terminology.

® Apply the metric
system. (MATH
concepts)
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® Describe the concept
of motion and forces.
(SCIENCE)

® Explain balanced
forces, gravity,
tension,and
compression.

® Understand how the
materials available
might be used to
construct a bridge to
withstand these forces.

® Evaluate the
advantages and
disadvantages of
specific bridges - beam
bridge, truss bridge,
suspension bridge.
(TECHNOLOGY)

® Explain how tube
shapes influence
structural integrity:
triangle, square, circle.

® Building a strong
footing.

® Understand and apply
important terminology.

® Apply the metric
system. (MATH
concepts)
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® Design a detailed
prototype within the
design constraints
through collaboration in
order to: (ART)
(MATH)

® Construct a bridge that
can withstand the
strength test.
(effectiveness)

® Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

® Show innovation.
(creative thinking)

® Construct a bridge that
will look good and
blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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® Design a detailed
prototype within the
design constraints
through collaboration in
order to: (ART)
(MATH)

® Construct a bridge that
can withstand the
strength test.
(effectiveness)

® Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

® Show innovation.
(creative thinking)

® Construct a bridge that
will look good and
blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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® Design a detailed
prototype within the
design constraints
through collaboration in
order to: (ART)
(MATH)

® Construct a bridge that
can withstand the
strength test.
(effectiveness)

® Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

® Show innovation.
(creative thinking)

® Construct a bridge that
will look good and
blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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® Design a detailed

prototype within the
design constraints
through collaboration in
order to: (ART)
(MATH)

Construct a bridge that
can withstand the
strength test.
(effectiveness)
Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

Show innovation.
(creative thinking)
Construct a bridge that
will look good and
blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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£ o ® Incorporate prior
knowledge and design
into the construction.
® Evaluate the
effectiveness of your
prototype against the
parameters provided.
® Strength test.
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a bridge according to
the planned design and
with the material
provided.
(ENGINEERING)

® Incorporate prior
knowledge and design
into the construction.

® Evaluate the
effectiveness of your
prototype against the
parameters provided.

® Strength test.




(€W |
1-3-5.33@7?:&’5#”% Fren
ﬁ"J ﬁ’“i»%;—t-}? > "é‘ °
[F&76]
1-3-3p ¥ 2%° > ¥
K B0 R A - 7 N
R R A&

E o

® Design a detailed Build
a bridge according to
the planned design and
with the material
provided.
(ENGINEERING)

® Incorporate prior
knowledge and design
into the construction.

® Evaluate the
effectiveness of your
prototype against the
parameters provided.

® Strength test.
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® Design a detailed Build
a bridge according to
the planned design and
with the material
provided.
(ENGINEERING)

® Incorporate prior
knowledge and design
into the construction.

® Evaluate the
effectiveness of your
prototype against the
parameters provided.

® Strength test.
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® Redesign your
prototype using the
feedback given from
the test.
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® Redesign your
prototype using the
feedback given from
the test.

B #R

N =
S
gy
).

M

HFTNBE

[#Fse £ < ]

1-3-5% & fL B3 370
Bl IF SRS % o

[&7d]

1-3-3tp ¥427F7 - 3F

FHEEp

A
E
~

s

o

® Reflect on the
effectiveness of your
solution, assess its
viability for real-world
application, and give
suggestions for further
improvements in a
scientific report.
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viability for real-world
application, and give
suggestions for further
improvements in a
scientific report.
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( — ) Gather information to plan a hiking trip.

( __) Categorize types of tent structures and select the type suitable for their trip.
( =) Design a tent structure utilizing a 3D modeling program.

( 4 ) Test the design.

( 1) Reflect on the process.
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Present the project as a problem that needs to be solved.

Create and share the context.

How can you design, build, and test a tent that will stand up to wind and rain and will
be nractical for the environment vou are hikina in?

ASK

|| Identify the Problem

Understand the Problem
Demonstrate the ability to use TinkerCAD to create 3D designs.
IMAGINE Plan a trip through a national park.
Discover the science behind how compasses work and build one.
Research different types of tent structures.
Reflect on the problem presented and begin to prepare possible design solutions
according to the requirements and constraints.

PLAN Develop Possible Solutions

Design the frame and panels of a tent using TinkerCAD.
KCFS 6} Designs will include exact height, width, and labeled materials.
Include a nlan showina how the tent will be resistant to wind and rain.

CREATE Construct a Prototype
[ Build the frame of the tent using the design and measurements from TinkerCAD.

Test the structure for its ability to stand up to wind and rain.

IMPROVE Evaluate and Redesign Construct a Prototype
Compare the final test results and discuss where improvements could be made.
Evaluate any improvements that were made durina the create phase

PRESENT || Communicate Results

Share the results from planning through to the testing as part of a process report and a
" class discussion.
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® Present the project as
a problem that needs
to be solved.

® Create and share the
context.

® How can you design,
build, and test a tent
that will stand up to
wind and rain and will
be practical for the
environment you are
hiking in?
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® Present the project as
a problem that needs
to be solved.

® Create and share the
context.

® How can you design,
build, and test a tent
that will stand up to
wind and rain and will
be practical for the
environment you are
hiking in?
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[mL=6]) ® Create and share the
1-3-3p ¥ 47-0 context.
FEEp e en@ism | ® How can you design,
£ o build, and test a tent
that will stand up to
wind and rain and will
be practical for the
environment you are
hiking in?
=EHE [ 4 2] ® Demonstrate the ability B4 1.8 %
1-3-5% & FL3 > B3 #7en to use TinkerCAD to 2.8 B

BliESSRE S % o
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create 3D designs.

® Plan a trip through a
national park.

® Discover the science
behind how
compasses work and
build one.

® Research different
types of tent
structures.

® Reflect on the problem
presented and begin to
prepare possible
design solutions
according to the
requirements and
constraints.
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® Demonstrate the
ability to use
TinkerCAD to create
3D designs.

® Plan a trip through a
national park.

® Discover the science
behind how
compasses work and
build one.

® Research different
types of tent
structures.

® Reflect on the problem
presented and begin to
prepare possible
design solutions
according to the
requirements and
constraints.
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Demonstrate the ability
to use TinkerCAD to
create 3D designs.
Plan a trip through a
national park.

Discover the science
behind how
compasses work and
build one.

Research different
types of tent
structures.

Reflect on the problem
presented and begin to
prepare possible
design solutions
according to the
requirements and
constraints.
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Demonstrate the ability
to use TinkerCAD to
create 3D designs.
Plan a trip through a
national park.
Discover the science
behind how
compasses work and
build one.

Research different
types of tent
structures.
Reflect on the problem
presented and begin to
prepare possible
design solutions
according to the
requirements and
constraints.
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Demonstrate the ability
to use TinkerCAD to
create 3D designs.
Plan a trip through a
national park.

Discover the science
behind how
compasses work and
build one.

Research different
types of tent
structures.

Reflect on the problem
presented and begin to
prepare possible
design solutions
according to the
requirements and
constraints.
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Demonstrate the ability
to use TinkerCAD to
create 3D designs.
Plan a trip through a
national park.

Discover the science
behind how
compasses work and
build one.

Research different
types of tent
structures.

Reflect on the problem
presented and begin to
prepare possible
design solutions
according to the
requirements and
constraints.
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Design the frame and
panels of a tent using
TinkerCAD.

Designs will include
exact height, width,
and labeled materials.
Include a plan showing
how the tent will be
resistant to wind and
rain.
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® Design the frame and
panels of a tent using
TinkerCAD.

® Designs will include
exact height, width,
and labeled materials.

® Include a plan showing
how the tent will be
resistant to wind and
rain.
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® Design the frame and
panels of a tent using
TinkerCAD.

® Designs will include
exact height, width,
and labeled materials.

® [nclude a plan showing
how the tent will be
resistant to wind and
rain.
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® Compare the final test
results and discuss
where improvements
could be made.

® Evaluate any
improvements that
were made during the
create phase.
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where improvements
could be made.

® Evaluate any
improvements that
were made during the
create phase.
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® Compare the final test
results and discuss
where improvements
could be made.

® Evaluate any
improvements that
were made during the
create phase.
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® Share the results from
planning through to the
testing as part of a
process report and a
class discussion.
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® Share the results from
planning through to the
testing as part of a
process report and a
class discussion.
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@ Share the results from
planning through to the
testing as part of a
process report and a
class discussion.
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( — ) Find the solution to the problem presented.

( __ ) Evaluate the effectiveness of a design solution.

( =) Incorporate all STEAM elements.

( /9 ) Apply the engineering design process.
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ASK Identify the Problem

How do you design a bridge that has both strength and is original?
Whv is there a need to solve this nrohlem?

Understand the Problem

Describe the concept of motion and forces. (SCIENCE)

Explain balanced forces, gravity, tension,and compression.

IMAGINE Understand how the materials available might be used to construct a bridge to
- withstand these forces.

Evaluate the advantages and disadvantages of specific bridges - beam bridge, truss
bridge, suspension bridge. (TECHNOLOGY)

PLAN Develop Possible Solutions
KCES 67 Design a detailed prototype within the design constraints through collaboration in order

to: (ART) (MATH)
Construct a Prototype
Build a bridge according to the planned design and with the material provided.

CREATE
(ENGINEERING)
Incorporate prior knowledge and design into the construction.

IMPROVE Evaluate and Redesign Construct a Prototype
Redesign your prototype using the feedback given from the test.

PRESENT Communicate Results

Reflect on the effectiveness of your solution, assess its viability for real-world
application, and give suggestions for further improvements in a scientific report.
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bridge that has both
strength and is
original?

® Why is there a need
to solve this problem?
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® How do you design a
bridge that has both
strength and is
original?

® Why is there a need
to solve this problem?
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® How do you design a
bridge that has both
strength and is
original?

® Why is there a need
to solve this problem?
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Understand the
Problem

Describe the concept
of motion and forces.
(SCIENCE)

Explain balanced
forces, gravity,
tension,and
compression.
Understand how the
materials available
might be used to
construct a bridge to
withstand these
forces.

Evaluate the
advantages and
disadvantages of
specific bridges -
beam bridge, truss
bridge, suspension
bridge.
(TECHNOLOGY)
Explain how tube
shapes influence
structural integrity:
triangle, square,
circle.

Building a strong
footing.
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® Understand and
apply important
terminology.

® Apply the metric
system. (MATH
concepts)
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Understand the
Problem

Describe the concept
of motion and forces.
(SCIENCE)

Explain balanced
forces, gravity,
tension,and
compression.
Understand how the
materials available
might be used to
construct a bridge to
withstand these
forces.

Evaluate the
advantages and
disadvantages of
specific bridges -
beam bridge, truss
bridge, suspension
bridge.
(TECHNOLOGY)
Explain how tube
shapes influence
structural integrity:
triangle, square,
circle.

Building a strong
footing.

B #R




® Understand and
apply important
terminology.

® Apply the metric
system. (MATH
concepts)
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Understand the
Problem
Describe the concept
of motion and forces.
(SCIENCE)
Explain balanced
forces, gravity,
tension,and
compression.
Understand how the
materials available
might be used to
construct a bridge to
withstand these
forces.

Evaluate the
advantages and
disadvantages of
specific bridges -
beam bridge, truss
bridge, suspension
bridge.
(TECHNOLOGY)
Explain how tube
shapes influence
structural integrity:
triangle, square,
circle.

Building a strong
footing.
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® Understand and
apply important
terminology.

Apply the metric system.
(MATH concepts)
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Develop Possible
Solutions

Design a detailed
prototype within the
design constraints
through collaboration
in order to: (ART)
(MATH)

Construct a bridge
that can withstand the
strength test.
(effectiveness)
Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

Show innovation.
(creative thinking)
Construct a bridge
that will look good
and blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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Develop Possible
Solutions

Design a detailed
prototype within the
design constraints
through collaboration
in order to: (ART)
(MATH)

Construct a bridge
that can withstand the
strength test.
(effectiveness)
Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

Show innovation
(creative thinking)
Construct a bridge
that will look good
and blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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Develop Possible
Solutions

Design a detailed
prototype within the
design constraints
through collaboration
in order to: (ART)
(MATH)

Construct a bridge
that can withstand the
strength test.
(effectiveness)
Incorporate different
shapes to strengthen
the design and show
architectural
innovation. (creative
design)

Show innovation.
(creative thinking)
Construct a bridge
that will look good
and blend into its
environment that is
clean and without any
loose ends.
(aesthetics)
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Construct a Prototype
Build a bridge
according to the
planned design and
with the material
provided.
(ENGINEERING)
Incorporate prior
knowledge and
design into the
construction.
Evaluate the
effectiveness of your
prototype against the
parameters provided.
Strength test.
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Construct a Prototype
Build a bridge
according to the
planned design and
with the material
provided.
(ENGINEERING)
Incorporate prior
knowledge and
design into the
construction.
Evaluate the
effectiveness of your
prototype against the
parameters provided.
Strength test.
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Construct a Prototype
Build a bridge
according to the
planned design and
with the material
provided.
(ENGINEERING)
Incorporate prior
knowledge and
design into the
construction.
Evaluate the
effectiveness of your
prototype against the
parameters provided.
Strength test.
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1-3-3fp ¥4 E0 o 4% planned design and
FHEp L hBBHL with the material
e provided.
(ENGINEERING)
® Incorporate prior
knowledge and
design into the
construction.
® FEvaluate the
effectiveness of your
prototype against the
parameters provided.
® Strength test.
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prototype using the
feedback given from
the test.
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Results

® Reflect on the
effectiveness of your
solution, assess its
viability for real-world
application, and give
suggestions for
further improvements
in a scientific report.
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Communicate
Results

Reflect on the
effectiveness of your
solution, assess its
viability for real-world
application, and give
suggestions for
further improvements
in a scientific report.
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Communicate
Results

Reflect on the
effectiveness of your
solution, assess its
viability for real-world
application, and give
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