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Integrative STEM Education through the Content and 

Practices of  Technology and Engineering Education

Students Who Study Technology and Engineering
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What ñSTEMò Looks Like
ÁTed Talk Video of Jane Chenõs Project!

ÁòA Warm Embrace That Saves Lives!ó

IDEO and Shark Tank

https:// www.iteea.org /Activities/2142/ Reach.aspx?source =generalSearch

https://www.ted.com/talks/jane_chen_a_warm_embrace_that_saves_lives?language=en
https://www.iteea.org/Activities/2142/Reach.aspx?source=generalSearch
https://www.iteea.org/Activities/2142/Reach.aspx?source=generalSearch
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STEM Education Policy Collaborative
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The Major Issues

»Lack of STEM preparedness

»Many STEM careers have not yet been envisioned

»Lack of Equity
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Three Main Principles

Principle 1. 

STEM education should 

advance the learning of each 

individual STEM discipline.
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Three Main Principles

Principle 2. 

STEM education should provide 
logical and authentic 

connections between and across 
the individual STEM disciplines.
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Three Main Principles

Principle 3. 

STEM education should serve as 

a bridge to STEM careers.
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Why does this matter?

»Student engagement

»Relevance

»Funding opportunities
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Recommended Actions

»Ensure high-quality STEM learning

»Increase access and equity for students

»Provide professional learning opportunities 
for teachers.
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WHO/WHAT IS ITEEA?

The professional organization for 

technology, innovation, design, and 

engineering educators .

Resource: 

Who is ITEEA?Click Here!
https://www.iteea.org/File.aspx?id=90060&v=4416f187

https://www.dropbox.com/s/2uzkdkzkfpd2uc5/170814_ITEEA Box Interactive_v2.pdf?dl=0
https://www.iteea.org/File.aspx?id=90060&v=4416f187
https://www.dropbox.com/s/2uzkdkzkfpd2uc5/170814_ITEEA Box Interactive_v2.pdf?dl=0
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ITEEA: Who We Are

Technological and Engineering Literacy for ALL students

STEM Center for Teaching and Learning

Standards -based EbDÊ Curriculum for Grades PreK-12

Global professional development and membership services

STEMinars

STEM Journals for Prek_12 (TET ðESJ)

Leadership and Professional Growth

Annual Conference ðBaltimore, March 11 -14

Awards and Credentials

STEM School of Excellence, Program Excellence, 

Program Excellence, Teacher Excellence, Emerging Leaders,    

DTE, + + +

International ITEEA STEM Centers
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"the application of technological/engineering design 

based pedagogical approaches to intentionally teach 

content and practices of science and mathematics 

education through the content and practices of 

technology/engineering education . Integrative STEM 

Education is equally applicable at the natural 

intersections of learning within the continuum of content 

areas, educational environments, and academic levels " 
(Wells & Ernst, 2012/2015)

(as adapted from Wells/Sanders VA Tech program documents 2006 -10).
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ITEEAõs STEM Center for Teaching and Learning
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6E Learning byDesign
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Humans have 
always had an
innate desire to 
explore past 
the boundaries 
of earth to
the moon and 
beyond. What 
do humans 
need to know 
and be
able to do in 
order to 
colonize Mars 
and live there 
for an
extended 
period of time?

Apply 
Engineering 
Design Process:
-Problem 
identification
-brainstorming
-specifications 
and constraints
-multiple 
iterations
-predictive 
analysis
-modeling
-testing and 
evaluation
-product 
refinement

How to design 
a rover/robot 
to navigate
and traverse 
the Mars 
surface to 
assist 
astronauts in 
the exploration 
and 
colonization of 
Mars?

Before we can solve 
a problem, we must 
understand it as 
thoroughly
as possible. What 
exactly are we being 
asked to
do? What resources 
are available? What 
are the
specifications and 
constraints for 
solving the 
problem?
How will we know if 
we have succeeded?

How can the 
ƭŜǎǎƻƴǎ ǿŜΩǊŜ 
learning here 
apply to other 
kinds of problems 
we might 
encounter in 
colonizing Mars?
How else might 
the Mars Coleman 
assist with other 
problem 
scenarios? What 
about other
environments, like 
deep sea 
research?

Self evaluation

Peer evaluation

Teacher 
evaluation

---
Identify STEM 
practices 
needed to solve 
this problem

What about 
other workforce 
knowledge and  
skills?

Exploring and Colonizing Mars

The 6E Learning Cycle in Practice
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ÅEngineering byDesignÊ and EbD-BUZZ (LMS)

6E Learning byDesign Ê

ÅEbDÊ Pre-Service Teacher Education Initiative

ÅProfessional Development Programming

Integrative STEM Content and 
Infrastructure for delivery: 
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Å Professional Learning Communities

Å STEMinarSeries

Å National Teacher Effectiveness Coaches

Å Authorized Teacher Effectiveness Coaches

(State/District train -the -trainer model)

Å Higher Ed STEM Endorsement Course Sequence

Å Just-in-time Micro -badging

*Safety series 2019-2020 http:// iteea.org / microbadge.aspx

Professional Development:
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What Integrative STEM looks like:

ITEEA Dream Ride . . . Go Baby Go Style
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What Integrative STEM looks like:
ITEEA Dream Ride . . . Go Baby Go Style



www.iteea.org An Innovative Assistive Technology Challenge for

Middle School, High School, and College STEM Students

https://www.iteea.org/Activities/2142/Reach.aspx?source=generalSearch
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Teachers receive excellent classroom teaching tools:

Teachers and students will use their 

STEM skills to REACH a member of their 

community who has a challenge to 

overcome, and design a viable adaptive or 

assistive technological solution. 

Projects can be submitted to ITEEA for 

an opportunity to earn awards and 

funding for their STEM program!

https://www.iteea.org/Activities/2142/Reach.aspx?source=generalSearch


Prototyping

Tips +

Tricks

© 2019 Iterate Innovations LLC



A prototype is a working product that 
helps engineers obtain Proof-of-Concept 
(PoC)τevidence that their idea can 
actually workτand test the product with 
a User-Expert to gain feedback and 
determine the need for any iterations. 

Essentially, prototypes are the engineering bridge 

that takes an idea and turns it into a reality!



Taking an idea and making it a reality 
is an exciting challenge that combines 
all aspects of STEM. With 3D printers, 

laser cutters, microprocessors, and 
app inventors, never in history has it 
been easier to create (and iterate) a 

wide variety of prototypes.

Good Luck!



Empathy

+ Safety
Considerations

with UCD

© 2019 Iterate Innovations LLC



Empathy allows User-Center Designers to put themselves in the shoes 
of the person for whom they are creating a solution, helping to build a 
deeper connection and understanding of their User Expert.

Safetyis also more likely to be considered when a designer engages in 
empathy, because it allows the designer to better anticipate any safety 
concerns and feel a drive to create a safe situation for all involved.

CRITICAL: Empathy and safety should be considered 

throughout every aspect of User-Center Design. 
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https://youtu.be/eziz0f_d2ZM

https://youtu.be/eziz0f_d2ZM
https://youtu.be/eziz0f_d2ZM

