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NSF ATE Faculty Professional Development in Design,
Construction, Assembly of a Solid Body Electric Guitar

NSF ATE Guitar Project: DUE #0903336
LEAD GUITARS in STEM: DUE #1304405

Innovative, dynamic, relevant, concerted STEM curricular alignment
relevant to National, State, and District School Standards



Guitars Used In Teaching Achievable Real Situations in

Science, Technology, Enginéering, and Mathemaﬁcs_f;f
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STEM Guitar Project Features

* Custom, solid body electric guitars built
during 5-day educator events

* Applied STEM modular learning activities
in physical sciences, math, engineering,
and technology topics

* Collaboration with supply chain network through partnership of
education, business, and industry

* Complete curriculum guide with modular learning activities provided

upon completion

* Interactive project web site provides a
comprehensive resource

* Selected faculty members as
“STEM Guitar Project Champions”
becoming future trainers, providing insights to the project leadership




« Over 3,300 guitar kits fabricated and
shipped to students and faculty

« Nationwide 5-day educator
professional development events

« 230+ K-12 and college educators
participating and implementing
guitar-based STEM curricula

« 15,000+ students impacted across the
nation through curriculum and builds




STEM Guitar Institutes
Across the United States Since 2008
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STEM Guitar 2014 Institute Reach

Applicant Gender Race / Ethnicity
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STEM Modular Learning Activities

Custom headstock
creation using
computer-aided
design (CAD)

Guitar body geometry,
contouring, sanding,
and finishing

Wood properties -
sound and structural
integrity




Electronics —
wiring, soldering, grounding,
circuit assembly, electricity
fundamentals



Algebraic fret calculations
and scale length; fret
installation and leveling




Set up, intonation, frequency,
string tension, and tuning
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Chemistry — creating and using suspension
mixtures for swirl painting
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Direct data collection from students before and after the modular
learning activities (MLAs) via online pre- and post- assessments;
measuring student growth and understanding of STEM concepts
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Teacher & Student Impact




STEM GUItar PrOJect Onlme Interaction

Educators students and
LEARN ¥  BUILD ¥  SHARE the community connect

;:j;,;;;,j; through the STEM Guitar
Project Facebook page

Faculty participants across the
nation access the website
www.guitarbuilding.org to share

STEM Guitar Project
Son-proft Orgasisston

Guitar Building documentation, ~ EEaA&- | -}.
photos, videos, implementation, — R (%
press exposure, and more... - =\ S O
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Don Wilson, The Ventures
Rock-n-Roll Hall of Fame
with OSPI Director

Dudley Taft,
Blues guitarist

WA State Senator, Maralyn Chase (right)

Roger Fisher, Heart guitarist
performing with students and
Randy Hansen - LIVE at Rock
Star Friday EMP Sky Church

Randy Hansen, Jimi Hendrix Experience (below)

Chad McMurray,
bassist No Quarter
(above)




2014 Guitar Building
Institute Facilitators



NSF Team Organizational Chart

Thomas Singer

Project Director
Project Pi

Imelda Castaiteda-Emenaker

NSF ATE Centers for Event Industry Advisory
Locations Evaluator Committee

University of Cincinnati

Project Management

Budget and Performance Reporting and
Finance Measurement Publishing

Partnership Management

Pl Mike Aikens
Pl Debbie French Sy Per Scot Rabe Pl Doug Hunt

Sr. Per Nancy Chang Pl Mark French
Sr. Per Steve Brown Consuitant Kevin Murphy

Thomas Singer and
Sub award partners Consultant Sean Hauze

Consultant Kevin Murphy
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STEM Guitar Project
National Leadership Team

Innovative, Releva :
Dynamic STEM Educatic

Tom Singer, Karen Coulumbe, Doug Hunt, Mike Aikens, Imelda Castaneda-Emenaker, Nancy Wilson Chang, Mel Cossette,

Sean Hauze, Kevin Murphy, Mark French, Steve Wendel; Not pictured: Debbie French, Scot Rabe, Steve Brown
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LEAD GUITARS in STEM Logic Model

Activities,
Programs, &
Process

*8 PD Institutes
(planning, recruitment,
implementation)

*Project
implementation
support

*Supply chain (review, |
epand, mu’ !

*Support for supply
chain processes

=

Short-term
Outcomes (Yr1)

*122 under
represenied faculty

*Positve Instiute
evaluaton feeddack

*Alleast 122 STEM
modules part of web-
porial ools

*Support commitment
fom atleast 50
schools

*Support comm tment
om at least 20
business and
community parners

* Alleast 19,000
sludents reached

*Plans for faculty
national conferences

* Alleast 50 STEM
modules implemented

*Baseline fdelity of
Implementabon
established

Medium-term
Outcomes (Yrs 2-3)

"improved Raculty instructonal
processes

*mproved aculty astude & seit
eMcacy

*Betier fidelity of implementaSon

"improved student engagement
in class

*improved student leaming and
applied knowledge of STEM

*impoved students’ perceplions
of STEMand STEM careers

community

*ncreased access and use of
web-portal resources

*Continued hosting of national
conferences

*Expanded supply chain;
wmm
Emerging project sustainability

Long-term
Outcomes
(Beyond Yr3)
*Faculty confident in
teaching appied STEM
courses

*School disticts exending/
Integrating use of applied
knowledge in all STEM
courses

*Sehool dsincts iNkegratng
e LEAD GUITARS
concepts n oher STEM
courses

*Improwed students*

e,

*Students vaned for &
choosing STEM careers;
narrowed skills gap for
potensal manufacturing
employees

*Struclures/systems for
stronger project
sustamabiltyin place

*Firm business and

community pariner support




2014 Participant Feedback on
the Guitar Building Institutes

Ratings for usefulness of the Modular
Learning Activities

Ratings for alignment of Modular Learning
Activities

Ratings for all the five-day sessions

Overall rating for facilitators

i1 13 2 23 3 335 4 A5 3

W Ratings (1 = lowest; S = highest)



You Can Quote Me On That...

“The teachers (and |) were blown away by the event—not just the
guitars, but the way the material was presented. Being able to work
with the other teachers and the folks from industry was a big plus.”
~High School Instructor

“What a great way to engage students in learning how to apply
STEM to real life.” ~Middle School Educator

“I love this. | want to do more than just one week!” ~Student
“This experience was phenomenal!” ~Community College Educator

“This is one of the best institutes I've ever attended...valuable use of
my time and inspirational.” ~Math instructor

“If my school had guitar building when | was in high school, | would
have never dropped out...but stayed for 6 years!”
~Randy Hansen, Professional Musician



Project Partners

P BUTLER @
SAGir swetan L ORDUE

| :EDMONDS
; MMUNITY
E RI I)l\()()l)s

Corporate Partners

Ttm& m Stewart-

;WJﬁ -y 1933 7] =MacDonaId

BLACK
DIAMOND

anmanTs) ShopBot_

\M,



O

o” i

STEM @uicar - Created by:

guitarbuilding.org Tom Singer

Kevin Murphy
_ Imelda Castaneda-Emenaker
Photo Credits: )
, Nancy Wilson Chang

James Huntington Cordero:
https://www.flickr.com/photos/100085444 @N08/ Sea n H auze
Scott Davidson, TARTAN PHOTOGRAPHIC
Kim Grady photography
[=] *>:[u]

% info@guitarbuilding.org
[=]x October, 2014






