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Take a moment

Breathe: Moment of Silence for those in harm’s way

—



Agenda

Ham (STEM) identity
e Barriers to STEM identity

 Ham Radio Cross-generational co-learning opportunity
« My secret plan for world domination

« What questions do you have?
« 735 & TNX
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Long term obijective is to help learners develop STEM (ham radio) identity

Ubuntu

atiiliditi

| am because we are.

Who | am?

Who claims me?

Created by Gan Khoon Lay
from Noun Project

Whom do | claim?

Whatdoesa ~ look

Competence:

one's like? Do | look I|Ehat?

knowledge and

understanding
of STEM

J

S Where do | belong?

one's ability to
engage in

various STEM
practices

How do other people see me?

What is STEM Identity?

I

‘In everyday language, one might define “identity” as the way that people answer questions such as: “Who do | think | am, orwho can | be, where do |
belong, and how do | think other people see me?” from https://www.informalscience.org/identity
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https://www.informalscience.org/identity

STEM identity: Help! Need a photo of a Black women ham radio operator!

! GENERAL CLASS
LA e

(1) kp2VUQ
SYR/ACUSE

STELLAR*

TEUR RADIO CLUB
S

wwwwww

Ham Radio and
Gender Politics by
Matthew Wills,
https://daily.jstor.
org/ham-radio-
and-gender- I - = RS | ‘
politics/ ; TS - > / o

SHEARCF)
KD2UucCQ

by KB6NU:
DANIROMANCHIK

What does a ham radio operator look like?
Why could | find no pictures of a Black or Latine woman holding a microphone?

... looks like Rhonda Leonard, KC1KYN (a real Ham) on the cover of the ARRL
License manual

—~,"| National Radio
/" | Astronomy
NRAO, Observatory



https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/
https://daily.jstor.org/ham-radio-and-gender-politics/

A STEM identity teachable moment from my own life.

Are you sure you’re in the right place?

What does a REAL ham radio operator look
like?

BLACK

LIVES
MATTER



STEM is a BIPOC Place

P Pl o o013/135

Sam from earth, calling space station
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https://www.youtube.com/embed/QpCUqlChnk4?autoplay=1

BIPOC folk were/are integral to wireless communication.

- -
Ken, KB3IIE, setting up

an ArfTateur Radio video 3
for Red Cross.staff Q

-
s -~

Competence:
one's
knowledge and
understanding
of STEM

Marian Croak

Performance:

ne's abili
invented “Voice over one's ability to

Internet Protocol”, the er‘gage In
technology behind Zoom various STEM
and FaceTime practices

The next time
ou use any
vigational
device or
software like
Google Maps -
thank Dr Gladys
West, The
Inventor of GPS
Technology

The Female Lead

W3LF - First Black Radio Station Operator, 1926

"The Black Scientific Renaissance of the 1970s-90s:" African American Scientists at Bell Laboratories https://www.aip.org/history-

programs/physics-history/teaching-guides/black-scientific-renaissance-1970s-90s-african

NRAO/ UDservatory


https://seminoletribune.org/legacy-of-code-talkers-still-endures-decades-later/
https://www.theguardian.com/society/2020/nov/19/gladys-west-the-hidden-figure-who-helped-invent-gps
https://www.thehistorymakers.org/biography/jesse-russell-sr

Barriers to STEM identity are real and prompt tough, grown-up questions

STEM Is Failing People of
Color. What Educators Can
Do by Ebony O. McGee —
https://www.edweek.org/te
aching-learning/opinion-
stem-is-failing-people-of-
color-what-educators-can-

Jobs vs. (environmental) Justice?

How do | support
the caste system?

Short-term vs. long-term?

do/2024/01 Ed Week E How do | benefit
January 25, 2024 o@ from caste?
) PR § How does my
C aste o Privilege manifest?
eqjhg f‘?gi;%.*’?.s’ ~ @ Individual success
“Discontentsim § vs. collective

Isitmeorisit gsyrvival?
racism?
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Random House Trade Paperbacks “What's the matter?
(February 14, 2023), ISBN-13 : Tt's t},e sé,me dists
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Barriers to STEM identity are real and impede achievement

STEM Is Failing People of
Color. What Educators Can
Do by Ebony O. McGee —
https://www.edweek.org/te
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METARACISM

HOW SYSTEMIC RACISM
DEVASTATES BLACK LIVES—
AND HOW WE BREAK FREE

TRICIA ROSE

https://hrc-prod-requests.s3-us-west-
2.amazonaws.com/2024-Black-LGBTQ-

Basic Books (March 05, 2024),
ISBN-13 : 978-1541602717

“What's the matter? Caste
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How | developed an alternative STEM identity with Ham Radio.

Competence:
one's
knowledge and
understanding
of STEM

Recognition:
being seen by
others and
seeing oneself
as a STEM
person

Performance:
one's ability to
engage in
various STEM
practices

112 incident Command System - Basic

Greated by Adien Coquet
from Naun Project

Audible Citizenship and Audiomobility: Race, Technology, and CB Radio by

Art M. Blake https://www.jstor.org/stable/41237565?seq=1&cid=pdf-

referenceftreferences tab contents

COMMUNITY EMERGEN
RESPONSE TEAM
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How do learners address barriers to their Ham Radio (STEM) identity.
CAOLY

&

Amateur Radio in STEM
Education
https://www.researchgate.net/p
ublication/296684300 Amateur

: Radio in STEM Education
PHYS 501 : Physics of Ham
Radio Competence:
. . one's GREAT IMPEDANCE
01/ understanding TRANSFER: Amateur Radio

of STEM as Part of Electrical and
Computer Engineering
Education https://content-
calpoly-

edu.s3.amazonaws.com/e
d e/1/documents/Eta%20Ka
ppa%20Nu%20the%20Brid
2e%20May%202019%20pu
blication.pdf

Performance:
one's ability to
engage in
various STEM

E E practices Radio Sloyd: An Amateur Radio
Approachto a

University-Level Critical

o Thinking and Writing
E # Class
' https://ieeexplore.ieee.org/
https://righttobe.org document/7910230

nnnnnnnnnnnnnnn

e =

Audible Citizenship and Audiomobility: Race, Technology, and CB Radio by
Art M. Blake https://www.jstor.org/stable/41237565?seq=1&cid=pdf-
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referenceftreferences_tab_contents N
NRAO| Observatory


https://righttobe.org/
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.jstor.org/stable/41237565?seq=1&cid=pdf-reference
https://www.researchgate.net/publication/296684300_Amateur_Radio_in_STEM_Education
https://www.researchgate.net/publication/296684300_Amateur_Radio_in_STEM_Education
https://www.researchgate.net/publication/296684300_Amateur_Radio_in_STEM_Education
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://content-calpoly-edu.s3.amazonaws.com/ee/1/documents/Eta%20Kappa%20Nu%20the%20Bridge%20May%202019%20publication.pdf
https://ieeexplore.ieee.org/document/7910230
https://ieeexplore.ieee.org/document/7910230
https://mst.rice.edu/PHYS501/
https://mst.rice.edu/PHYS501/

HamEquity is a major STEM identity barrier.

8 May 2025



Creating Ubuntu (community) to sustain our learners STEM identities

L7
[5/0)

Surviving and Thriving as an
Underrepresented Minority
Astro/Physics Student:
https://medium.com/@chan
da/surviving-and-thriving-
how-to-be-a-urm-astro-
physics-student-part-1-
97df8e81eb59

Keeping Black

students in STEM
https://www.pnas
.org/doi/10.1073/
pnas.2108401118
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Ham radio is a unique cross-generational co-learning
opportunity for BIPOC/LGBTQIA Folk.

[ FINDING 5 |
Despite strong interest
‘g S . Every generation cited in working across
It's the $60,000 question: How do we get the kids NRAO Ham 1 can't find opportunities to work generations, fully half

involved?" says Howard Michel, former CEO of
the (ARRL).

. ; : L of respondents cited
Radio project with people of other generations a range of obstacles

as a top obstacle. preventing them from
acting on it.

—» SEE MORE ON PAGE 10

It’s a stark contrast given the economic value placed on frequency [ FINDING 2 |
rights. More than 100 bandwidth auctions over the last 30 years =~ While interest is widespread 30 4%
ople, and Black and

ispanic people of all ages,
are especially keen to work

have netted about US $280 billion for the U.S. Treasury. And as
DpAceA ana VISH'S SUPEr-snady war 1or ume
World > Or, why three billionaires are girding
for battle over spectrum supremacy—and why
it matters

Percentages "much more likely” to step up if
opportunities are cogenerational, by race and by age

—» SEE MORE ON PAGE 5§

SILENT GEN

16.3%

BOOMER

17.8%

From: The Uncertain Future Of Ham Radio: https://spectrum.ieee.org/ham-radio

From Encore.org. (2022). Cogeneration: Is America Ready to Unleash a Multigenerational Force for Good?

www.encore.org/cogeneration



http://www.encore.org/cogeneration
https://spectrum.ieee.org/ham-radio
https://spectrum.ieee.org/ham-radio
https://spectrum.ieee.org/ham-radio
https://www.arrl.org/
https://spectrum.ieee.org/spacex-starlink-dish-network

e
.".-f i%ll{lil .I:ié'-"".:.'..-n. " \
A fﬁﬂﬂtﬁ}__ !

w‘éiﬁﬂ{grs my (secret) plan for world domination.

=

-

DWW\
NRAO Spectrum

Explorers
HAM RADIO PROJECT




——

’
i
".. r o™
P - 4
"5 Ve wr '
." -' ’
R




Introductions | OrED
Who is Jesse (he/him) g

Name: Jesse Alexander, M.Eng.EE

Current role: NRAO Ham Radio Project Lead
Amateur Radio: Extra Class License, callsign WB2IFS/3
Where I Live: Clinton, MD, USA, Grid Reference FM18ns

What I like to do for fun: Ham Radio, Poetry, Comics, sci-fi movies

https://superknova.org/ha
m-radio-project/

Amateur Radio sub-hobbies: Emergency Communications, POTA,
hacking electronics, CW, digital communications (DMR,APRS, FT8§, etc.)
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