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Problem definition

* Identify stakeholders,
constrairts,
and criteria

Design exploration
% Define boundaries of Generate design
% problem: alternatives:
a * Refine problem * Brainstorm ‘
= statement  Model &
5
hed

experiment
* Select preliminary
design
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Design optimization Design communication

Communicate final

design to audience:

* Relate design details
and rationale

* Justify tradeoffs

* Reflect on process

Develop and optimize

selected design:

* Build, test, verify,
and refine

Implement or
iterate solution

prototype
* Evaluate in light of
tradeoffs
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NAE Grand Challenge(s)

Global STEM Challenges course Grade 9 unit

Grand Challenge

Grand Challenges’ organizing theme

(1) Design a room plan for the unique multi-classroom setting of * Advance personal learning

the Global STEM Challenges course

(2) Design a portable microscope for field identification of patho-
gens on plant life.

(3) Design a therapeutic food and delivery system for the hungry

« Engineering the tools of scientific discovery

 Engineering better medicines

« Living and learning with joy

* Sustaining life on Earth

* Sustaining life on Earth

* Restore and improve the urban infrastructure

(4) Design a greenhouse system to cultivate a specific food
(5) Design a food waste system to minimize lost food and energy

(6) Design a protein targeted at assisting individuals with lactose

intolerance

* Manage the nitrogen cycle
* Restore and improve the urban infrastructure

 Engineering better medicines

* Sustaining life on Earth
* Sustaining life on Earth

* Sustaining life on Earth

¢ Advance health informatics
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Global STEM Challenges course Grade 9 unit Main mathematics content

Main science content Main engineering/technology content

(1) Design aroom plan for the unique mul- < Area

ti-classroom setting of the Global STEM ¢ Composite figures
Challenges course * Scale

» Ratios

» Logic & proofs
(2) Design a portable microscope for field ¢ Proportions
identification of pathogens on plant life * Magnification

* Angles

» Ray diagrams

* Growth and decay functions
(3) Design a therapeutic food and delivery -

system for the hungry and predictions

* Optimization and solving sys-

tems of equations

(4) Design a greenhouse system to cultivate a < Rates of change

specific food « Unit conversions and ratios
* Balancing ratios

* Solving systems of equations

» Exponential growth and loga- -

rithms

 Efficiency

Linear and quadratic functions ¢

* Nature of science Basic skills:

» Observation & inference » Problem definition
* Scientific investigation and data < Criteria & constraints
representation * Design alternatives
* Technical drawing

+ Design process communication

* Macroscopic and microscopic Additional basic skills:
* Stakeholders

» Computer-assisted drawings

observation
* Classification of living things
* Cell theory * Design evaluation

* Lenses and refraction

Energy All of the basic skills above plus:

» Energy and matter in the human + Propulsion
body

e Macromolecules

* Wheel and gear ratios
» Two-dimensional laser cutting
+ Three-dimensional modeling basics

* Processing and cycling matter All of the basic skills above plus:

* Cell cycle + Elevation drawings
* Photosynthesis * Woodworking skills
* Chemical nomenclature

Stoichiometry

e Cell transport

.pH
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Global STEM Challenges course Grade 9 unit Main mathematics content

Main science content Main engineering/technology content

(5) Design a food waste system to minimize * Regular & irregular volumes
lost food and energy » Surface area & volume

» Percentages & efficiency

* Absolute values

* Graphical representations

(6) Design a protein targeted at assisting indi- ¢ Analyzing data

viduals with lactose intolerance * Analytic exponential models

* Solving triangles, similarity, and

congruency

All of the basic skills above plus:
» Three-dimensional virtual modeling

* Climate change

* Nitrogen cycle

» Decomposition

* Energy & carbon cycles &
conservation

» Respiration

* Methanogenesis

All of the basic skills above plus:

¢ Three-dimensional printing

 Cell functions
» Gene expression
» Genetics » Creating an infographic and prod-

uct video
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