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START PLANNING NOW
March 14-18, 2021
Orlando World Center Marriott
Orlando, Florida, USA

Visit www.tms.org/TMS2021
to begin planning:
BOOK YOUR ROOM TODAY
All programming, committee meetings, exhibits, and
networking events for TMS2021 will be held at the
Orlando World Center Marriott, making this self-contained
resort the ideal place to stay.
START THE VISA PROCESS
Request a visa invitation letter to begin the visa
application process today.
REGISTRATION OPENING SOON
Check back often for more information on conference
plans and registration opening.

Learn with the
TMS Webinar Library
Refresh your knowledge
of fundamentals, learn
about recent advances
and ideas, or gain insights
on current issues with the
TMS Webinar Library—
now available free to
TMS members!

I’VE SPECIALIZED
FOR 40 YEARS
in the placement of Metallurgical,
Materials, and Welding Engineers in
the areas of R&D, Q.C. Production,
Sales & Marketing, nationwide.

Log in to
members.tms.org
to start learning.

My background as a
Met. Eng. can help you!
Salaries to $190K.
Fees paid by Company.

Michael Heineman,
Meta-Find, Inc.
Phone: (212) 867-8100
E-mail: mikeh@meta-findny.com
Web: www.meta-findny.com

Reliable, User-Friendly
Software Package for
Materials Design:
• PanPhaseDiagram

for calculating phase equilibria
and thermodynamic properties of
multicomponent systems

• PanPrecipitation

for simulating precipitation
kinetics with various heat
treatment conditions

• PanDiffusion

for modeling diffusion-controlled
phase transformations

• PanSolidification

for simulating solidification
processes considering back
diffusion in solid and cooling rate

Highlight Features:

• PanEngine API

• High Throughput Calculation: accelerated searching of alloy
compositions that meet user-defined criteria
• Contour Line: understand the variation of user-concerned
properties with phase stability
• User-defined Properties: calculate any properties that can be
defined as a function of phases

• Databases

www.computherm.com

for integrating thermodynamic
calculation with user’s in-house
code
for providing model parameters
for the simulation of variety
properties of multicomponent
alloy systems
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LQWKHÀQDODQDO\VLV
“It’s a competitive world, everything counts in large amounts.”
— Depeche Mode, “Everything Counts”
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Be it as a student or a professional, one constant in my life is that I generally have music
SOD\LQJDVDQDFFRPSDQLPHQWGXULQJZRUNDQGDWOHLVXUH,QWKHR൶FH,NHHSLWSROLWHO\ORZ
of course, but it’s always there helping me along. During my “adulting” period in the 1980s
when I came to work for TMS, the background soundtrack of my life was rich with the tasty
SRVWSXQNSRSURFNFDOOHG³1HZ:DYH´'HSHFKH0RGHLVD¿QHH[HPSODURIWKLVJHQUH 'R
yourself a favor: Tell your smart speaker, “Play ‘Enjoy the Silence’ by Depeche Mode.”) My
early days with the Society were especially focused on JOM. As I checked to see if equations
balanced and considered the internal consistency in tables and graphs within our papers, the
lyric on the radio would remind me that everything counts in large amounts . . . and the voice
inside my head would add, “in small amounts, too.”
Beyond the numbers reported in the journal, we naturally wanted to collect and understand
numbers about the journal. Did the readers appreciate what we published? What was being
read? What topics generated the most interest? The same questions still apply today, but the
methods toward improving our understanding have changed considerably.
 %DFNLQWKHSUH,QWHUQHWDQGSUH([FHOGD\VRXUH൵RUWVHQWDLOHGPDLOLQJSKRWRFRSLHVRI
each month’s table of contents to selected readers and stakeholders. We would ask them to rate
HDFKDUWLFOHRQDVFDOHRI SRRU WR H[FHOOHQW DQGWKHQPDLOWKHSKRWRFRS\EDFNWRXVIRU
WDEXODWLRQ$IHZPRQWKVDQGVRPHSHQFLODQGHUDVHUWLPHODWHUZHZRXOGW\SLFDOO\¿QGWKDWWKH
SHUSDSHUDYHUDJHIHOOLQWKH±UDQJH3UHWW\JRRG,QWKHVZHWRRNDTXDQWXPOHDS
and switched our focus from photocopied mailings to reviewing journal Impact Factor ratings.
In those olden times, the JOM’s,PSDFW)DFWRUZDVDURXQG7RGD\LWVLWVDWDUHVSHFWDEOH
2.029. Impact Factor very much matters to researchers and publishers, but in more recent years
we complement this by looking at download statistics as well. Every paper published by JOM
resides on the SpringerLink website and every download is counted. TMS members get all of
WKLVFRQWHQWDWQRFRVW)RUWKH¿UVWKDOIRIKHUHDUHWKHPRVWGRZQORDGHGSDSHUV
2013: “Lithium: Sources, Production, Uses, and Recovery Outlook,” by Laura Talens
3HLUyHWDO GRZQORDGV
2016: “Current and Prospective Li-Ion Battery Recycling and Recovery Processes,” by
-RVHSK+HHODQHWDO 
2016: “Materials Selection in Gas Turbine Engine Design and the Role of Low Thermal
([SDQVLRQ0DWHULDOV´E\%HQMDPLQ:/DJRZ 
³5HYLHZRIWKH0HWKRGVIRU3URGXFWLRQRI6SKHULFDO7LDQG7L$OOR\3RZGHU´E\
3HL6XQHWDO 
³7RZDUG/RZ&RVW+LJK(QHUJ\'HQVLW\DQG+LJK3RZHU'HQVLW\/LWKLXP,RQ
%DWWHULHV´E\-LDQOLQ/LHWDO 
 :H¶YHQRW\HWUHDFKHGWKH¿QLVKOLQHLQRXUDVVHVVPHQWFXOWXUHZHDUHRQO\JHWWLQJ
started as we begin to leverage the big data era. Qualitative and quantitative analysis for
research papers has gone multidimensional thanks to tools like those that you can access
on the SpringerLink site. You can easily view the metrics on your papers and those of
your colleagues as SpringerLink has added a “metrics” link to every JOM paper. Click
and see how many times each one has been accessed, who has cited it, and even who has
WZHHWHGDERXWLW,WKLQNLWDQH[FHOOHQWDGGLWLRQWRDQH[FHOOHQWZHEUHVRXUFHWKDWSURYLGHV
considerable value to TMS members and the materials community. I like it!

James J. Robinson
Executive Director
@JJRofTMS

“Impact Factor very
much matters to
researchers and
publishers, but in
more recent years
we complement
this by looking
at download
statistics as well.”

Ultimately, the counting is great, but the understanding of what is being counted is so
much, much better.
3047
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In Case You Missed It:

Business News from the Field
Porsche Prints Auto Parts
Stuttgart, Germany:: Porsche AG, in
partnership with suppliers Mahle GmbH
and The Trumpf Group, produced highperformance aluminum pistons with a
3D printer. Mahle’s high-purity metal
powder supplied a Trumpf printer that
used laser beams to melt the powder
one layer at a time. Conducted as a
development exercise, the demonstration
R൵HUVDQHZPHWKRGRIPDQXIDFWXULQJ
engine parts that will operate under
intense pressure and heat. The pistons,
designed for Porsche’s 911 GT2 RS
PRGHODUHOLJKWHUDQGVWL൵HUWKDQWKH
traditional part and have an integrated
and closed cooling system that results in
LQFUHDVHGSRZHUDQGH൶FLHQF\
Startup Offers Germ-Killing
Phone Case
Nashville, Tennessee, USA:: Aeris
Copper began selling a cell phone case
that is designed for medical personnel
and uses copper to kill microbes,

Lemont, Illinois, USA:: Researchers at the U.S. Department of Energy’s
Argonne National Laboratory in collaboration with scientists at Hong Kong
University of Science and Technology have developed a particle-level
cathode coating for lithium-ion batteries that will extend their battery life and
increase safety for consumers. With the polymer coating made from poly(3,4ethylenedioxythiophene) (PEDOT), the cathode is completely protected
from oxidation that that can occur after operating at a high voltage. Batteries
can operate at 4.6 V at the cell level, compared to 4.2 V of today’s batteries,
and bring signiﬁcant cost savings for manufacturers, as well as consumers.
(Image courtesy of Argonne National Laboratory.)
3048

including coronavirus. The startup touts
a patent-pending coating process to
remove copper’s electrical conductivity
that would otherwise interrupt the
phone’s cellular signal. The case
material is over 70% copper by weight,
a concentration high enough to employ
copper’s natural germ-killing properties.
New uses of copper, such as in medical
supplies, face masks, and the Aeris
phone case, are trending with the global
need for anti-microbial products.
SMS Acquires Brazilian
Tech Companies
Duesseldorf, Germany: SMS
Group GmbH will acquire and merge
two Brazilian industrial technology
companies Viridis Energy Solutions and
Vetta Technologies. The newly formed
company, Vetta Tecnologia SA, will
HPSKDVL]HH൶FLHQF\DQGVXVWDLQDELOLW\
technologies and create a competency
center for industrial digitalization in
Latin America. Through the transaction,
SMS Group will hold a majority stake in
the new business, which will be managed
by the founders of Vetta and Virdis.
The new business will add energy and
sustainability services to SMS Group’s
digital portfolio.
Cobalt Prospectors Apply
Data Science
San Francisco, California, USA:
Kobold Metals gained rights to about
1,000 square kilometers in northern
Quebec and plans to harness big
data to explore an area rated “highly
prospective” for cobalt, nickel, and
platinum-group metals. The San
Francisco Bay Area-based startup
employs an approach to data analysis
that has been called “Google Maps
for the earth’s crust.” Shareholders
of Kobold Metals include Silicon
9DOOH\YHQWXUHFDSLWDO¿UP$QGUHHVVHQ
Horowitz, Norwegian energy company
Equinor ASA, and Breakthrough Energy
Ventures, along with business magnates
-H൵%H]RV0LFKDHO%ORRPEHUJ5D\
Dalio, and Bill Gates.
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Impact Factors and Other Key Metrics
Released for All Six TMS Journals
Matt Baker and Kelly Zappas
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“This year’s
release marks
the ﬁrst Impact
Factors for
Integrating
Materials and
Manufacturing
Innovation (IMMI)
and Journal
of Sustainable
Metallurgy (JSM),
both of which
achieved strong
debut numbers.”

Director/Chair, Content Development &
Dissemination and Professor, University of
Alabama at Huntsville.
“IMMI explores innovations that build
on integrated computational materials
engineering (ICME), from the discovery
of materials through their manufacture,”
VDLG6FKQHLGHU³7KHMRXUQDOUHÀHFWVWKH
FRQYHUJHQFHRIVHYHUDOUHVHDUFK¿HOGV
toward the goal of accelerating discovery
through multi- and interdisciplinary
research areas. A complement to accelerated
discovery is the consideration of
sustainability of metal-producing industries,
with an emphasis on materials recovery,
UHXVHDQGUHF\FOLQJ)RUWKHVHH൵RUWVJSM
captures the emerging research.”
A journal’s Impact Factor is the average
number of citations counted in a given
Impact Factor year for articles published in
the two preceding years. It is based on the
number of citations of a journal’s content
divided by the number of citable articles
published by that journal. Impact Factor
is just one of many factors to consider
when evaluating journal performance. The
Impact Factor is a measure of the impact
of a journal, and not of the quality of the
published research.

The 2019 Journal Citation Reports
(Clarivate Analytics, 2020) were released
in late June and included Impact Factors
for all six TMS journals. This year’s
UHOHDVHPDUNVWKH¿UVW,PSDFW)DFWRUVIRU
Integrating Materials and Manufacturing
Innovation (IMMI) and Journal of
Sustainable Metallurgy (JSM), both of
which achieved strong debut numbers.
The following list shows the 2019 Impact
Factors for each TMS journal, with a
comparison to 2018 in parentheses for
journals that received an Impact Factor for
that year:
• Integrating Materials and
Manufacturing Innovation: 3.447 (n/a)
• JOM: 2.029 (2.305)
• Journal of Electronic Materials: 1.774
(1.676)
• Journal of Sustainable Metallurgy:
2.109 (n/a)
• Metallurgical and Materials
Transactions A: 2.05 (1.985)
• Metallurgical and Materials
Transactions B: 2.035 (1.952)
The success of TMS’s two newest
MRXUQDOVUHÀHFWVWKHFKDQJLQJODQGVFDSH
of materials science and engineering,
according to Judy Schneider, TMS

Figure 1. Impact Factors for TMS journals since 1997.
3049
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While Impact Factor can vary from
year to year for a variety of reasons,
TMS journals have generally tracked
in a positive direction (see Figure 1 on
previous page), and have also achieved
strong placement in Clarivate’s ranking by
subject categories (see Table I).

Table II shows a more comprehensive
overview of 2019 key metrics across the
entire TMS journal portfolio. It is worth
noting that Metallurgical and Materials
Transactions A had the most total citations
(30,270) and the most total downloads
(934,975) among TMS journals.

Table I. This table presents the subject categories assigned to TMS journals, and the rank of the journals
within these categories.
Category Name
Materials Science, Multidisciplinary
Metallurgy & Metallurgical Engineering
Mineralogy
Mining & Mineral Processing
Engineering, Electrical & Electronic
Physics, Applied
Green & Sustainable Science & Technology
Engineering, Manufacturing

2019 Total
Journals

IMMI

JOM

JEM

JSM

MMTA

MMTB

314
79
30
21
266
154
41
50

112
17

192
23
12
8
-

216
157
92
-

19
30
-

188
21
-

190
22
-

Table II. This table shows 2019 key metrics—ﬁve-year Impact Factor, total citations, and total downloads—for TMS
journals in addition to their Impact Factors.

2019 Impact Factor
Five-Year Impact Factor
Total Cites 2019
Total Downloads 2019

IMMI

JOM

JEM

JSM

MMTA

MMTB

3.447
479
61,609

2.029
2.717
10,345
636,629

1.774
1.619
12,786
306,836

2.109
551
82,223

2.05
2.244
30,270
934,975

2.035
2.248
9,636
368,346

To access TMS’s entire library of
journals, visit the Journals section of the
TMS website at www.tms.org/Journals.
(TMS members should log in to the TMS
website before clicking on the individual
journal links to ensure full access to
content.)

Visit the journal home pages on the
Springer website (accessible through the
TMS Journals website) to view a range
of 2019 key metrics including Impact
Factors.
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Three
Lessons and
A Question:
Experiencing
the Year 2020
on Capitol Hill
Alexander Martin

A group of Congressional
Fellows, including TMS/
MRS Fellow Alexander
Martin, pause for a photo
in front of the U.S. Capitol
building.

Alexander Martin

For the past year, I have had the honor
of participating in the most rewarding
professional experience of my life,
serving as the 2019–2020 TMS/MRS
Congressional Science and Engineering
)HOORZGXULQJDQXQXVXDODQGGL൶FXOW
time in our country’s history. Between
the COVID-19 global pandemic and the
looming threat of climate change, the year
2020 has made it clearer than ever that
the federal government must recommit
to listening to our nation’s experts in
academia, industry, and government
about the growing threats that we face as
a nation. The Congressional fellowships
R൵HUDYDOXDEOHDYHQXHIRUSROLF\PDNHUV
WRUHFHLYHLQKRXVHVFLHQWL¿FFRXQVHO
while also helping scientists develop an
understanding of the political landscape
WKDWVHUYHVDVWKHEDFNGURSIRUSROLF\

GHEDWHDURXQGVFLHQWL¿FLVVXHVOLNHFOLPDWH
change.
During my year on the Hill, I have had
WKHSOHDVXUHRIZRUNLQJIRU866HQDWRU
Brian Schatz of Hawaii, serving alongside
an excellent and committed group of
VWD൵HUVIRFXVHGRQFOLPDWHHQHUJ\DQG
environment issues. Along the way, I have
OHDUQHGKRZWRDGDSWWRDYHU\GL൵HUHQW
ZRUNLQJHQYLURQPHQWWKDWLQFOXGHV
GL൵HUHQWH[SHFWDWLRQVZRUNSURGXFWV
communication styles, and goals. A few
lessons that I’ve learned along the way are
presented here.

Lesson 1:
Five Minutes or One Page
 %HLQJDQH൵HFWLYHVWD൵HUPHDQV
providing direct, insightful, and brief
FRPPXQLFDWLRQHVSHFLDOO\ZKHQWDONLQJ

Are You the Next TMS/MRS Congressional Fellow?
TMS and the Materials Research Society (MRS) are now accepting applications for
the 2021–2022 TMS/MRS Congressional Science and Engineering Fellowship, under the
auspices of the American Association for the Advancement of Science (AAAS).
To be considered for the fellowship, applicants must have a record of success in
research or scholarship in a ﬁeld relevant to materials science, while also demonstrating
a strong interest in applying scientiﬁc and technical knowledge to U.S. public policy
issues. Applicants are expected to be a member of or applicant for membership of TMS
or MRS and must have a Ph.D. by September 1, 2021. U.S. citizenship is not required, but
applicants must be authorized to work in the United States.
Applications are due on the ﬁrst Friday in January. For additional information on
the fellowship, contact Mary Samsa, TMS Foundation and Public Affairs Manager, at
msamsa@tms.org.
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Martin in the Hart
Senate Ofﬁce Building in
Washington, D.C., for some
casual weekend work.

(or writing) to your
boss. For members
of Congress time is
SUHFLRXVDQGVWD൵RIWHQ
need to communicate
a large amount of
information in a few
words. To do this, you
FRQVWDQWO\À\RYHUWRSLFV
DWIHHWORRNLQJ
IRUODQGPDUNVRQWKH
ground to guide you in
the right direction.
Imagine distilling
your 300-page thesis
into one page, or the
FROOHFWLYHNQRZOHGJH
RIDQHQWLUH¿HOGRI
H[SHUWLVHLQWR¿YH
minutes. Nobody can be
an expert at everything,
but as a scientist, you have honed your
VNLOOVDWGHWHUPLQLQJZKLFKVRXUFHVDQG
statistics you can trust, and that comes
in handy.

Though my Ph.D. taught me to be
thorough, I’ve learned that on the Hill,
¿YHPLQXWHV RURQHSDJH LVRIWHQDOO
the time (or space) you need to help your
ERVVPDNHDQLPSRUWDQWGHFLVLRQ/HDG
with the answer, justify your decision
ZLWKNH\LQVLJKWVDQGLQIRUPDWLRQ
and use simple language. Rely on the
consensus of experts and organizations of
H[SHUWVZKHQ\RX¶UHVKRUWRQWLPH0DNH
it easy for your boss to decide how to
proceed.

Lesson 2:
May I Have Your Attention,
Please
Even during more normal years
on the Hill, progress can be slow
and unpredictable. While the Senate
ÀRRUKDVZHOOHVWDEOLVKHGUXOHVDQG
procedures, legislative to-do lists are
always subject to the whims of politics
DQGFLUFXPVWDQFH6RIDUWKHWK86
Congress has not followed the script.
Between the impeachment of the
President, the COVID-19 global
SDQGHPLFDQGWKHQDWLRQDO%ODFN/LYHV
Matter movement and protests, the
focus of Congress has needed to shift
TXLFNO\LQUHVSRQVHWRFKDQJLQJQDWLRQDO
priorities. Though 2020 will go down
in history as a particularly strange and
WXUEXOHQW\HDUWKHQDWXUHRIZRUNLQJLQ
politics means you are always listening
IRUIHHGEDFNIURP\RXUFRQVWLWXHQWV
reassessing your priorities, readjusting
\RXUH[SHFWDWLRQVDQGUHGH¿QLQJ
VXFFHVV:KHQQHZWDVNVSRSXSZLWK
VKRUWGHDGOLQHVDVWD൵HUQHHGVWREHDEOH
WRVKLIWWKHLUIRFXVTXLFNO\DQGUHFRJQL]H
the changing landscape of priorities for
WKHLUR൶FHDQGWKHLUFRQVWLWXHQWV

Lesson 3:
A Common Set of Facts

Martin (back row, second from left) with other Congressional and Executive
Branch Science and Policy Fellows.

The last decade has been a challenging
and disconcerting time in politics for
many scientists, economists, and medical
professionals. With so many voices vying
for attention, claiming equal credibility,
VFLHQWLVWVQHHGWRFRQWLQXHWRVSHDNXS
IRUWKHLPSRUWDQFHRIVFLHQWL¿FFRQVHQVXV
DQGLQVLVWRQGDWDGULYHQSROLF\PDNLQJ
The ultimate value-add of engaged
scientists is their ability to establish a
common set of facts to underpin policy
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Meet the 2020–2021 Congressional Fellow
Megan Malara of The Ohio State University has been named the 2020–2021 TMS/
MRS Congressional Science and Engineering Fellow. Malara is a member of the Material
Advantage student program sponsored by TMS and three partner materials societies. As a
Fellow, she will serve a one-year term working as a special legislative assistant on the staff
of a member of Congress or congressional committee.
Malara’s interest in science policy began while attending Material Advantage
Congressional Visit Days where she connected with the ofﬁces of elected ofﬁcials and
offered her experience as a scientist. She continued her interest in policy as a community
team leader for a political campaign where she trained and organized volunteers to engage
with the public on policy-related issues. Inﬂuenced by her Rust Belt upbringing, Malara has
policy interests in translating research to manufacturing jobs, increasing opportunities for
education, and improving public conﬁdence in science.
“During the fellowship year, I look forward to gaining further insight into the role of
scientists in policy, and actively engaging in the legislative process,” Malara said. “As we ﬁnd
Megan Malara
our way through the current health crisis, I aim to lend my technical background in biology
and biomaterials to meet the legislative challenges to come.”
Malara earned her B.S. (2014) and Ph.D. (2020) degrees in materials science and engineering from The Ohio State
University. She began her specialization in biomaterials with research pertaining to nanoscale polymeric ﬁbers as a
platform to sort cancer cells and as a 3D scaffolding for small diameter blood vessels. Malara conducted her graduate
research in tissue engineering and regenerative medicine. Her doctoral research focused on developing the dermalepidermal junction (DEJ) of cultured skin grafts for the treatment of large total body surface area burns. Using techniques
such as photolithography and laser ablation to pattern scaffold surfaces to mimic the native DEJ, Malara conducted in vitro
analyses of cell behavior to patterning and in vivo animal studies to translate this technology towards clinical application.
Malara will begin her fellowship in early September in Washington, D.C., with an intensive science policy orientation,
followed by an interview and selection process with ofﬁces of senators, representatives, or committees on Capitol Hill.
Ofﬁces will extend offers, and she will choose the ofﬁce in which to spend her fellowship year. For more information on the
program, visit www.tms.org/PGA and click the link for TMS/MRS Congressional Science and Engineering Fellowship.

debates. When we can all agree on a
common set of facts, political debate is
distilled down to its core, representing a
GL൵HUHQFHRIYDOXHEDVHGMXGJPHQWVDQG
JRDOVIRUVRFLHW\$QGZKHQWKHVFLHQWL¿F
consensus of anthropogenic climate
change is accepted by the right and the
left, as it now seems to be, we can start
discussing solutions that mitigate the
threat while also protecting American
ZRUNHUVDQGWKHHFRQRP\

And Finally, A Question:
,I<RX$UH'LVVDWLV¿HGZLWK
U.S. Science Policy, You Have
WKH3RZHUDQGWKH([SHUWLVHWR
-RLQWKH'HEDWHDQG:H1HHG
<RXU+HOS6R+RZ:LOO<RX
(QJDJH"
 7KH86QHHGVDOOW\SHVRI
engagement in science policy and
politics. Maybe you can consider how
your research touches on a science policy
topic and start including that analysis in

your publications or in complementary
media. Maybe you can coordinate citizen
VFLHQFHH൵RUWVWRXQFRYHUQHZLQVLJKWV
achieve better policy outcomes, and help
build up the public’s trust in science by
PDNLQJLWPRUHDFFHVVLEOH0D\EH\RXFDQ
call or visit your local representative and
tell them how they are getting the science
ZURQJDQGR൵HUWRKHOSWKHPDQGWKHLU
VWD൵VRUWRXWWKHGHWDLOV0D\EH\RXFDQ
accept a leadership role at your university
RUFRPSDQ\DQGPDNHVXUHWKHZRUOGLV
hearing your organization’s perspective,
informed by your collective expertise.
Or maybe you could be the next TMS/
MRS Congressional Fellow. Now more
WKDQHYHUWKH86QHHGVH[SHUWVWRHQJDJH
in policy and politics, and materials
scientists are welcome and needed to
inform the debate.
Alexander Martin is the 2019–
2020 TMS/MRS Congressional
Science and Engineering Fellow.
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“Now more than ever,
the U.S. needs experts
to engage in policy and
politics, and materials
scientists are welcome
and needed to inform
the debate.”
—Alexander Martin
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Highlighting Best Practices in Promoting
Diversity, Inclusion, and Civility in STEM
Jenifer S. (Warner) Locke

Jenifer Locke
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Dive
ersity, Inclusion,
and Civility in STEM”
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I think all people who are
XQGHUUHSUHVHQWHGLQWKHLUFDUHHU¿HOG
EHLWEHFDXVHRIJHQGHUUDFH/*%74
UHOLJLRXVRULHQWDWLRQFRXQWU\RIRULJLQ
GLVDELOLW\VWDWXVHWFZLOOVKDUHDFRPPRQ
H[SHULHQFHRINQRZLQJVRPHWKLQJVKRXOG
EHGRQHEHWWHUEXWQRWUHDOO\NQRZLQJKRZ
7KLVIHHOLQJRIXQFHUWDLQW\RIRQO\NQRZLQJ
WKDWKRZVRPHWKLQJLVFXUUHQWO\GRQHLVQ¶W
ZRUNLQJIRUDVSHFL¿FJURXSRISHRSOH
FDQKDOWRXUDELOLW\WRVSHDNIRURXUVHOYHV
DQGRWKHUV,SHUVRQDOO\¿QGWKLVWREH
SDUWLFXODUO\WUXHIRUGDWDDQGIDFWGULYHQ
SHRSOHOLNHWKHVFLHQWLVWVDQGHQJLQHHUVZKR
PDNHXSWKH706PHPEHUVKLS:HKDYHD
IHHOLQJEXWGRQ¶WKDYHIDFWVDQGH[DPSOHV
WRVKRZDGL൵HUHQWSDWKIRUZDUGVRZH
UHPDLQVLOHQW7KHJRDORIWKLVVSHFLDODUWLFOH
VHULHVIURPWKH706'LYHUVLW\(TXLW\
DQG,QFOXVLRQ&RPPLWWHHLVWRSURYLGHXV
DOOZLWKVRPHGDWDDQGEHVWSUDFWLFHVRQ
H൵RUWVRFFXUULQJZLWKLQRXUFRPPXQLWLHV
WRLPSURYHUHSUHVHQWDWLRQDQGUHWHQWLRQRI
PLQRULWLHVLQ67(0,WLVP\KRSHWKDWWKH
IROORZLQJIRXUDUWLFOHVFDQSURYLGHGDWDDQG
facts to propel JOMUHDGHUV¶YRLFHVDQGKHOS
M
WKHPHQDFWFKDQJHLQWKHLUZRUNSODFHVDQG
FRPPXQLWLHV
7KH¿UVWDUWLFOHZULWWHQE\ 7HUL5HHGHW
DODGGUHVVHVWKHQHHGWRHQGKDUDVVPHQW
LQRXUZRUNSODFHVDQGFRPPXQLWLHV,QWKLV
DUWLFOH\RXZLOOOHDUQDERXWFLYLOLW\DXGLWV
DQGUHVXOWV¿QGZKDWJDSVH[LVWVLQWKHVH
VXUYH\VDQGVWHSVWKHDXWKRUVDUHWDNLQJ
WR¿OOWKHVHJDSVDQGUHDGWKHSURPLVLQJ
SUDFWLFHVWKHVHUHVHDUFKHUVKDYHIRXQGRYHU
WKHSDVW\HDUV
1H[W$HULHO0XUSK\/HRQDUGGHWDLOV
how a group of graduate students has
WDNHQRXWUHDFKWRWKHQH[WOHYHOWKURXJK
WKH/LEHULDQ6RFLHW\IRU:RPHQ(QJLQHHUV
68&&(66&DPSWRLQFUHDVHWKH
UHSUHVHQWDWLRQRIZRPHQLQHQJLQHHULQJ
LQ/LEHULD7KLVDUWLFOHZLOOLQVSLUH\RXWR
EURDGHQ\RXUWKLQNLQJRQDSSURDFKHVWR
LQFUHDVLQJUHSUHVHQWDWLRQ
7KHWKLUGDUWLFOHZULWWHQE\0DU\

-XKDVDQG&DUROLQH&ULVDIXOOLRXWOLQHV
DVXFFHVVIXOLQLWLDWLYHFDOOHG5($&+
IRU&RPPHUFLDOL]DWLRQWKDWZRUNVWR
VWUDWHJLFDOO\DGGUHVVDQGUHSDLUWKHJHQGHU
JDSLQFRPPHUFLDOL]DWLRQWUDQVODWLQJ
UHVHDUFKWRVWDUWXSVXFFHVVDQGSDWHQWLQJ
$VWKLVSURJUDPH[SDQGVRXWVLGHRILWV
ORFDOFRPPXQLW\LWVLQFUHDVHGYLVLELOLW\
FDQSURYLGHUHDGHUVZLWKDWRROWRLQIXVH
WKHLULQYHQWLRQVDQGVWDUWXSVZLWKIUHVKDQG
GLYHUVHLGHDV
7KHODVWDUWLFOHE\:KLWQH\*DVNLQV
HWDOIRFXVHVRQVXFFHVVIXOH൵RUWV
WDNHQE\7KH*DVNLQV)RXQGDWLRQDWDOO
OHYHOVRI.±HGXFDWLRQWRLQFUHDVH
representation of underrepresented
PLQRULWLHVSDUWLFXODUO\%ODFNDQG/DWLQ[LQ
67(07KH)RXQGDWLRQ¶VZRUNVKRZVWKDW
LQGLYLGXDOL]LQJDSSURDFKHVWRVSHFL¿FDJH
groups and targeting the needs of the whole
SHUVRQDUHWUDQVODWLQJLQWRUHDOVXFFHVV
7KLVDUWLFOHPDNHVFRQQHFWLRQVZLWKD
growing foundation that can help create a
EHVWSUDFWLFHRXWUHDFKSURJUDPLQ\RXURZQ
FRPPXQLW\
:KLOHWKHHQFORVHGKLJKOLJKWMXVWDIHZ
RIWKHEHVWSUDFWLFHVZHNQRZWKHUHLVPRUH
EHLQJGRQHDQGVRPXFKPRUHWRGR$VZH
DUHDOOVHHLQJDQGYRLFLQJRXUVXSSRUWIRU
WKHULVHRI&LYLO5LJKWVPRYHPHQWVOLNH
%ODFN/LYHV0DWWHU,KRSHWKHVHDUWLFOHV
SURYLGHDVWDUWLQJSODFHIRUKDYLQJWKRVH
WRXJKFRQYHUVDWLRQVRULGHQWLI\LQJDSDWKWR
VXFFHVV
Jenifer S. Locke is an assistant professor
in the Department of Materials Science and
Engineering and the Fontana Corrosion
Center at The Ohio State University. As a
TMS member, she is actively involved in
the Diversity, Equity, and Inclusion (DEI)
Committee, for which she curated this article
series. Locke would like to thank the DEI
committee members and the
authors featured in this article
themagazine
series for their work in putting
together this special topic.
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Towards Civility: Efforts to Address
Harassing Behaviors in Engineering
Teri K. Reed, Teri J. Murphy, Cijy Elizabeth Sunny, Whitney Gaskins, and Ashley Paz y Puente
In 2018, the National Academies
of Sciences, Engineering, and
Medicine (NASEM) published
the report, Sexual Harassment
of Women: Climate, Culture,
and Consequences in Academic

Sciences, Engineering, and Medicine.1 As
with other NASEM consensus studies, the
report provides a state-of-the-art synthesis and
HYDOXDWLRQRIWKHNQRZOHGJHEDVHDQGR൵HUV
recommendations both for practice and for further
research. The report categorizes sexually harassing
behaviors into:
1. Gender harassment (verbal and nonverbal
behaviors that convey hostility,
REMHFWL¿FDWLRQH[FOXVLRQRUVHFRQGFODVV
status about members of one gender);
2. Unwanted sexual attention (verbal or physical
unwelcome sexual advances, which can
include assault); and
3. Sexual coercion (when favorable professional
or educational treatment is conditioned on
sexual activity).1
As illustrated in Figure 1 (often referred to as
the Iceberg Model), sexual coercion and unwanted
sexual attention are more visible in the public
awareness, but gender harassment is actually the
most prevalent of the three categories. Evidence
presented in the report reveals that academia
is second only to the military in prevalence of
sexually harassing behaviors (58% vs. 69%)
and that within academia, engineering is second
only to medicine (25% vs. 45%).1 Although the
NASEM report focuses on academia, a related
body of research indicates that “women’s accounts
RILQWHUQVKLSVDQGVXPPHUMREVGL൵HUIURPWKDWRI
men. They describe a culture that is isolating, that
often assumes women are second-class experts,
and where sexism is normative.”2
A team in the College of Engineering & Applied
Science (CEAS) at the University of Cincinnati
(UC) has been working from several directions
to replace harassing behaviors with civility:
fundamental research, promising practices for
training, and continued commitment to action
through institutional membership in a NASEM
action collaborative.

Fundamental Research

Figure 1. The public consciousness of sexual harassment and speciﬁc
sexually harassing behaviors.1

Focus on Experiential Learning: As the
founder of co-op more than 100 years ago,
UC has a long and rich history of engaging
students in co-op and other experiential learning
3055
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opportunities, which positions us to pay
special attention to student experiences
in these settings and the impact of those
experiences. Thus, in our research, we
distinguish between classroom settings
(i.e., an environment in a formal learning
VHWWLQJLQFOXGLQJODEVDQG¿HOGWULSVZLWK
multiple students and an instructor[s])
and experiential learning settings (e.g.,
co-op, study abroad, undergraduate
research, service learning).
Preliminary Results: In the initial
(current) phase of our mixed-methods
research design, we adapted the
Administrator Researcher Campus
Climate Collaborative (ARC3) survey
into an instrument that we have called
the UC Civility Audit.3–4 Of particular
note, we added a module focused on
encounters in experiential learning
settings. The UC Civility Audit 2020,
completed by 112 undergraduate
engineering students, provides initial
baseline prevalence estimates and
informs subsequent phases of the
research. This response sample is
overrepresented in female students and
students from racial/ethnic populations
underrepresented in engineering (e.g.,
Black, Latinx, Native American).
Preliminary survey results indicate that of
the 23 who experienced sexist or sexually
R൵HQVLYHODQJXDJHJHVWXUHVRUSLFWXUHV
(which are forms of gender harassment)
in experiential learning settings, 19 were
female and four were male. Examples of
comments shared by participants in openended items include:
• “made sexual comments about
women in general and loose remarks
about me and other women at the
FRPSDQ\´ ¿IWK\HDUPHFKDQLFDO
engineer)
• “I just don’t like people asking me if
,¶PJD\RUQRW´ ¿UVW\HDUFRPSXWHU
science)
• “a snide remark was made regarding
if I knew what I was doing because I
was working with tools” (third-year,
biomedical engineer)
• “especially in construction,
engineering, and more dominated
¿HOGVZRPHQKDYHWRGHDOZLWK
more degrading comments” (fourthyear, civil engineer)
Responses indicated that the majority

of these behaviors (13 of the 23) came
from a colleague or coworker. As
described by one participant: “During my
¿UVWFRRSDFRZRUNHUUHSHDWHGO\PDGH
harassing comments and jokes about me
and towards me daily for a month until I
told him to stop. The comments became
less frequent after that, but they were still
made” (second-year, chemical engineer).
What’s Next: Gaps in the Data: The
NASEM report and other resources
(including our own experience with
the UC Civility Audit 2020) identify a
number of challenges in determining
prevalence estimates:1
• Response rates to climate surveys
are low.
• Response rates from individuals who
identify as underrepresented and/or
LGBTQ+ are even lower.
• The low response rates also mean
WKDWLQWHUVHFWLRQDOLW\LVGL൶FXOWWR
study.
• Data from climate surveys are rarely
GLVDJJUHJDWHGVX൶FLHQWO\WRH[DPLQH
GLVFLSOLQHVSHFL¿FLVVXHV
The next phases of our research design
will address some of these challenges.
6SHFL¿FDOO\ZHZLOOFRQGXFWDJURXS
level assessment (GLA), which will help
us translate the needs and priorities of
stakeholders (e.g., industry, students,
professors, university administration)
into the design and implementation of
interventions. Then, combined results
from the UC Civility Audit 2020 and
the GLA will inform phenomenological
studies that use interviews and focus
groups to develop deeper understandings
of both shared and individual
experiences.

Promising Practices for Training
 )DFXOW\6WDৼ Each new cohort of
IDFXOW\MRLQLQJ&($6LQDQ\RQH¿VFDO
year, participate in orientations that
cover many topics, including culture in
the classroom/lab. While this training
includes topics such as being a mandatory
reporter for Title IX, it also covers
bystander interventions. Using role
play, each faculty is paired with a peer,
alternating playing the roles of student
and faculty, to go through scenarios from
known incidents. Role play is an active
learning technique that simulates reality
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in an environment in which negative
H൵HFWVDUHPLQLPL]HGDQGFRQ¿GHQFHWR
respond increases.
Students: In August 2018, the UC
Department of Engineering Education
conducted a two-day orientation for ~60
students (graduate and undergraduate)
preparing to serve as teaching assistants
for the Introduction to Engineering Design
7KLQNLQJFRXUVH WDNHQE\a¿UVW
year engineering majors). In addition
to the two hours of Title IX and Clery
Act training required for compliance,
the orientation included a three-hour
session on diversity, equity, and inclusion
and a 90-minute session on bystander
intervention. The bystander intervention
training, which was conducted by the
assistant director for the UC Student
Wellness Center, focused on bystander
intervention in the classroom (versus, for
H[DPSOHDWDSDUW\ 0RGL¿FDWLRQVRI
this session were included for subsequent
cohorts of teaching assistants either during
the orientation or as part of the weekly
teaching team meetings throughout the
semester.
What’s Next: Upstander Intervention
Training: What separates a bystander from
an upstander is the response behaviors of
a witness to a harassing behavior situation
involving perpetrator(s) and target(s). An
upstander is moved to action both in an
individual (courageous, action-oriented,
assertive, compassionate, and leader)
and collective (part of a community,
relationship to others in this community,
responsibility, partnership opportunities,
and shared concerns) perspective. As
HPSKDVL]HGLQDWUDLQLQJR൵HUHGE\WKH
National Institutes of Health, evolving
from bystander to upstander means
HQJDJLQJWRGL൵XVHDVLWXDWLRQLQWHUUXSW
the situation, and keep a record of the
event as evidence.5

Continued Commitment to
Action through Institutional
Membership in a NASEM Action
Collaborative
In 2019, UC became an institutional
member of the NASEM Action
Collaborative on Preventing Sexual
Harassment in Higher Education. The
university’s internal working group
structure will parallel the structure
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developed by NASEM: data/evaluation
(measuring climate and gauging progress
on campus); prevention (initiatives to
prevent harassment); response (responding
to harassment when it occurs); and
remediation (limiting the damage caused
by sexual harassment). The NASEM
report includes 15 recommendations
for institutions of higher education and
funding agencies.1 In line with a number
of these recommendations, our work
is intended, long-term, to determine
and track the prevalence and nature
of harassing behaviors in engineering,
especially gender harassment; implement
promising practices for the prevention of
harassing behaviors; and institutionalize a
culture of civility and respect.
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Lessons from Liberia: Building Global
Partnerships Through Materials
Science Outreach
Aeriel D. Murphy-Leonard
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“The future depends on what we do
in the present,” as the great Mahatma
Gandhi once said. Similar to Gandhi,
I too believe the access we provide to
science and engineering resources in
the present will shape global policies,
inventions, and technology in the future.
Though Africa has the richest reserves
of metals and minerals in the world,
there are only six accredited, collegelevel materials science/metallurgy
programs on the entire continent, while
the United States has more than 100
programs at colleges in every part of
the country. Unfortunately, while being
a global leader in the extraction and
export of minerals and metals, Africa
has, to date, provided few contributions
WRWHFKQRORJLFDODGYDQFHVDQGVFLHQWL¿F
LQQRYDWLRQVLQWKH¿HOG0DQ\VWXGHQWV
in Africa are unable to access universitylevel opportunities in materials
science due to geographic constraints
compounded by economic barriers.
7KHVHGLVSDULWLHVOHDGWRDJOREDOGH¿FLW
of talent and loss of potential innovations
in materials science. It is my main
goal and passion to create a pipeline to
materials science for students on the
FRQWLQHQWRI$IULFDVSHFL¿FDOO\LQ:HVW
Africa.
 /LEHULDLVDVPDOO:HVW$IULFDQ
country overlooking the Atlantic Ocean
with very close ties to the U.S. In the
early 1800s, the American Colonization
Society created a settlement of freed
African American slaves on the continent
of Africa in a region now known as
Liberia. From that moment on, Liberia
reigned as one of the wealthiest and
most prosperous African countries.
However, more recently, a 14-year civil
war and the Ebola outbreak of 2014 have
decimated the country.

Motivation and Goals of the
L-SWE SUCCESS Camp
The Liberian education system has
VX൵HUHGJUHDWO\IURPORQJSHULRGVRIFLYLO
unrest compounded by school closures due
to Ebola. These issues, coupled with strong
cultural beliefs that encourage families to
invest in the education of young boys at
the expense of young girls, have left very
few women in the pipeline to collegiate
success. In fact, women account for less
than 10% of the engineering student
population at the University of Liberia.
An exploratory study performed by the
University of Michigan Chapter of the
*UDGXDWH6RFLHW\RI:RPHQ(QJLQHHUV
80*UDG6:( DWWKH8QLYHUVLW\RI
Liberia revealed that a major threat to
the retention and success of women in
engineering was the lack of a supportive
network. This, along with gender-based
discrimination, creates a hostile and
unfriendly classroom environment for
IHPDOHVWXGHQWV:LWKWKLVNQRZOHGJH
80*UDG6:(DQGIHPDOHHQJLQHHULQJ
students in Liberia founded the Liberian
6RFLHW\RI:RPHQ(QJLQHHUV /6:( WR
create a peer-supported community among
female engineering students in Liberia.
7KHSHHUWRSHHUSDUWQHUVKLSEHWZHHQ6:(
DWWKH8QLYHUVLW\RI0LFKLJDQDQG/6:(
LVDPXWXDOO\EHQH¿FLDOFROODERUDWLRQ
that allows both groups to gain unique
cross-cultural experiences and create an
international network of female engineers.
7KH¿UVWRXWFRPHRIWKLVSDUWQHUVKLSZDV
the creation of the leadership camp Setting
Up Collegiates for Careers in Engineering
WKURXJK6RFLDO6XSSRUW /6:(
68&&(66 , ¿UVWLPSOHPHQWHGLQLQ
Monrovia, Liberia.
The SUCCESS camp is a two-week
long, residential leadership camp
focused on developing skills in science,
technology, engineering, and mathematics
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67(0 IRUIHPDOHHQJLQHHULQJVWXGHQWV
in Liberia. The goals of the camp are
WZRIROG L WRSURYLGH$PHULFDQDQG
Liberian female engineers with the skills
and support necessary for becoming
successful engineering professionals;
DQG LL WRVWUHQJWKHQWKHFRPPXQLW\RI
female engineers in the U.S. and Liberia
by building cross-cultural partnerships
among female engineering students
resulting in a global network of women
HQJLQHHUV,QWKH¿UVWZHHNWKHFXUULFXOXP
is focused on professional development
with workshops on the graduate school
application process, preparing resumes,
writing personal statements, and
presentations from engineering companies
in Liberia. These sessions are designed
and taught by the UM graduate students.
The second week focuses on developing
skills in STEM through various hands-on
lessons as well as sessions on leadership.
During this week, sessions and workshops
DUHOHGE\ERWK80DQG/6:(VWXGHQWV
The SUCCESS camp is now in its sixth
iteration.

Best Practices and Lessons
Learned from International
Outreach
From my experience, there were three
VSHFL¿FVWUDWHJLHVWKDWZHUHFUXFLDO
LQHQVXULQJWKHH൵HFWLYHQHVVRIWKH
SUCCESS camp:

1. Build Partnerships Not
Relationships
 :KHQZRUNLQJZLWKLQWHUQDWLRQDO
communities, it is important to build
partnerships. Partnerships involve a longWHUPPXWXDOO\EHQH¿FLDOFRPPLWPHQW
where each group contributes to the
success of the other. These partnerships
with local leaders, organizations, or
institutions are important for building
trust in the community and are key to
the success of the program. The time
GL൵HUHQFHVODQJXDJHEDUULHUVDQG
FXOWXUDOGL൵HUHQFHVPDNHLWGL൶FXOW
to communicate with the community
H൵HFWLYHO\DQGWKHVHSDUWQHUVKLSVHQDEOH
LQURDGVLQWRGL൵HUHQWFRPPXQLWLHV)URP
my experience, this is the most important
and challenging aspect of the process
because it requires an investment of time,
planning, and resources beyond what is
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“These partnerships with local leaders, organizations,
or institutions are important for building trust in the
community and are key to the success of the program.”
—Aeriel D. Murphy-Leonard
usually required for domestic outreach.
These partnerships were important for
recruiting students for the SUCCESS
camp. In Liberia, it is taboo for young
women to stay away from home and
is only allowed with trusted family
members. Through partnerships with
/6:(WKH8QLYHUVLW\RI/LEHULDDQG
other community leaders, we were able
to nurture relationships with parents and
guardians through in-person meetings,
video calls, and social media. There are
several things to consider when developing
local partnerships, including:
Ɣ ,GHQWLI\RUJDQL]DWLRQVDQGRUSHRSOH
who have access to communities you
are looking to serve.
Ɣ 1XUWXUHSDUWQHUVKLSVZLWKORFDO
organizations, community leaders, and
institutions with respect and consistent
communication.
Ɣ (QJDJHZLWKFRPPXQLW\PHPEHUV
about the expected cultural barriers,
available resources, and needs of the
community. Do not pretend to be an
expert.
Ɣ &OHDUO\FRPPXQLFDWHWKHSXUSRVH
goals, and possible outcomes for
participants with the local community
members. Trust is key.

2. Think Long-Term When Designing
the Outreach Program
It is imperative to develop a program
or curriculum from the perspective of
KRZLWD൵HFWVWKHFRPPXQLW\LQWKHORQJ
term. For the SUCCESS camp, through
our exploratory study, conversations
with professors and students, and preand post-camp surveys, we had a clear

“It is imperative to develop a program or curriculum
IURPWKHSHUVSHFWLYHRIKRZLWD௺HFWVWKHFRPPXQLW\
in the long-term.”
—Aeriel D. Murphy-Leonard
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“Diversity is more than the race or ethnicity of the people
in the room. Diversity also comes from the unique
experiences and journeys of all people in the room.”
—Aeriel D. Murphy-Leonard
understanding of students’ expectations
DQGRXWFRPHVRIWKHFDPS:LWKWKLV
information, we designed a curriculum
WKDWZDVUHOHYDQWDQGEHQH¿FLDOWRWKH
long-term success of the participants that
utilized our particular skills and knowledge
including the following:
Ɣ8QGHUVWDQGZKDWLQIRUPDWLRQ
participants want to learn versus
what they already know. This can be
gleaned through surveys, in-person
meetings with potential participants
months before the outreach program,
and conversations with local educators.
Ɣ&UHDWHDFKDOOHQJLQJFXUULFXOXP'R
not underestimate student abilities.
Ɣ)OH[LELOLW\LVimportant. Plan breaks
between sessions. Be prepared for
power/water outages.
Ɣ%HSUHSDUHGIRUXQLYHUVLW\VFKHGXOH
changes. For example, the SUCCESS
FDPSVWDUWVDWWKHHQGRIWKH¿QDO
exam schedule. In most cases we have
students who need to leave during the
FDPSIRU¿QDOVDQGRUPHHWLQJVZLWK
administrators.
Ɣ.QRZZKDWORFDOUHVRXUFHVDUH
available (i.e., computers, materials,
VSDFHFODVVURRPV 
Ɣ&KRRVHDFWLYLWLHVWKHSDUWLFLSDQWV
FDQXVHIRUORFDO.±RXWUHDFK
Remember the pipeline is the most
important outcome of the outreach
program.

3. Teaching Materials Science in
Liberia
 7KH¿HOGRIPDWHULDOVVFLHQFHLVYHU\
important in Liberia with iron and rubber
being two of its main exports. Many
of the camp participants are studying
geology or mining engineering and have
a basic understanding of materials science
concepts.
As a materials scientist, my main goal
was to develop an MSE curriculum that
both expanded and extended beyond the

VWXGHQW¶VSULRUNQRZOHGJH7KH¿UVW
strategy was to gain an understanding
of what students were learning inclass and what critical information
was missing from the curriculum.
Through conversations with professors
and class syllabi provided, I knew that
the lack of application-based learning
and laboratories were key barriers for
both students and professors. Using
this information, I developed materials
science experiments based on what
students were currently learning in class.
These projects ranged from innovative
ways to use shape memory alloys to
solve infrastructure problems in Liberia
to designing reinforced concrete for
crack-resistance.

Conclusion
Across the continent of Africa, college
programs in materials science are sparse
and unattainable for the majority of
citizens. These challenges pose a grave
threat to the future and sustainability
RIRXU¿HOG3URIHVVLRQDOVRFLHWLHVDQG
organizations in MSE have the potential
to use their position to lobby companies
and institutions to recruit and invest in
exceptional engineering talent across
Africa. Through global partnerships with
institutions such as the Joint Undertaking
for an African Materials Institute and
local universities, we can develop the
next generation of materials scientists
and engineers. Diversity is more than
the race or ethnicity of the people in
the room. Diversity also comes from
the unique experiences and journeys
RIDOOSHRSOHLQWKHURRP:KHQWKHVH
experiences come together, we can build
innovative solutions for global impact.
My experience in Liberia taught me that
every human regardless of race, sex, or
class deserves the best opportunity to
succeed in whatever they choose.
Aeriel D. Murphy-Leonard is currently
an NRC postdoctoral fellow at the Naval
Research Laboratory. As a TMS member
she is involved in several committees and
received the 2020 Structural
Materials Division Young
Leaders Professional
themagazine
Development Award.
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REACH for Commercialization:
Narrowing the Gender Gap in
Technology Transfer
Mary C. Juhas and Caroline E. Crisafulli
Background

Mary C. Juhas

Caroline E. Crisafulli

A 2019 U.S. Patent and Trademark
2൶FHUHSRUWUHYHDOHGWKDWRYHUWKHODVW
GHFDGHDOOIHPDOHWHDPVRQSDWHQWV
UHSUHVHQWHGURXJKO\RILVVXHGSDWHQWV1
$VVKRZQLQ7DEOH,WKHUHLVDSHUVLVWHQW
DQGZLGHJHQGHUJDSLQSDWHQWDFWLYLW\
DFURVVDOOHFRQRPLFVHFWRUVLQFOXGLQJ
FRUSRUDWLRQVDFDGHPLDJRYHUQPHQWDQG
QRQSUR¿WV7KHJUHDWHVWGLVSDULW\LVIRXQG
LQWKHFRUSRUDWHVHFWRU:KLOHWKHSDWHQWV
ZLWKDWOHDVWRQHIHPDOHLQYHQWRUKDYH
LQFUHDVHGIURPLQWRLQ
WKHQXPEHURIXQLTXHZRPHQLQYHQWRUV
FRQVLGHULQJWKRVHZLWKPXOWLSOHSDWHQWV 
VKRZQDV³ZRPHQLQYHQWRUUDWH´KDV
UHPDLQHGÀDWDWDERXW±VLQFH
 5HVHDUFKUHYHDOVWKDWWKLVLPEDODQFH
VWHPVSUHGRPLQDQWO\IURP LQDGHTXDWH
IRUPDODQGLQIRUPDOQHWZRUNVDQG WKH
³VHUYLFHWD[´ZKLFKGLVSURSRUWLRQDWHO\
GLVDGYDQWDJHVZRPHQZLWKH[WUDZRUN
EXUGHQVWKDWURXWLQHO\JRXQUHFRJQL]HG
DQGXQFRPSHQVDWHG±7KLVLVSDUWLFXODUO\
WUXHIRUZRPHQRIFRORUZKRH[SHULHQFH
WKHVHUYLFHWD[GRXEOHELQG7KHVH
UHDOLWLHVRIWKHMREDUHH[DFHUEDWHGE\
GHHSO\HQWUHQFKHGFXOWXUDOQRUPVWKDWDUH
W\SLFDOO\XQVSRNHQEXWKDYHVLJQL¿FDQW
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Table I. Forty-Year Trends in Women Patenting1
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LPSDFW:RPHQDUHXQFRPIRUWDEOHZLWK
WKHVHOISURPRWLRQQHFHVVDU\WRVWDQG
RXWDQGPRYHLGHDVIRUZDUG7KRVH
ZKRGRULVNHQJDJLQJLQVHOISURPRWLQJ
EHKDYLRUHDUQXQÀDWWHULQJODEHOV
VRPHWLPHVIURPRWKHUZRPHQ:RPHQ
RIWHQDYRLGWKHULVNRIUHSUHVHQWLQJ
WKHLUJHQGHULIWKH\IDLO7KLVLV
HVSHFLDOO\WKHFDVHZKHQWKH\HQJDJH
LQSURIHVVLRQDODFWLYLWLHVSHUFHLYHG
DVVWUD\LQJRXWVLGHWKHHVWDEOLVKHG
H[SHFWDWLRQVDQGUHTXLUHPHQWVRIWKHLU
MRE,QGHHGLQYHQWLRQGLVFORVXUHVDQG
SDWHQWDSSOLFDWLRQV²WKHSUHFXUVRUVRIDQ
DZDUGHGSDWHQW²DUHQRWJXDUDQWHHVRI
VXFFHVVLQWKHWHQXUHSURFHVVSURPRWLRQ
RUUHFRJQLWLRQDPRQJSHHUVLQDFDGHPLD
RULQDQ\RUJDQL]DWLRQ

REACH for Commercialization™
 5($&+IRU&RPPHUFLDOL]DWLRQ
LVD\HDUURXQG FRKRUWEDVHGSURJUDP
GHVLJQHGWRDGGUHVVWKHSHUVLVWHQWJHQGHU
JDSLQWHFKQRORJ\WUDQVIHUSDWHQWLQJ
DQGHQWUHSUHQHXULDODFWLYLWLHV REACH
FRQVLVWVRIDVHULHVRILQWHUDFWLYH
ZRUNVKRSVIRUPDODQGLQIRUPDO
QHWZRUNLQJRSSRUWXQLWLHVDQGLQGLYLGXDO
PHQWRULQJ7KHSURJUDPLVGHVLJQHGWR
DPSOLI\WKHLPSDFWRI5HV($U&+IDVW
WUDFNDFDGHPLFGLVFRYHU\IRUWKHEHQH¿W
RIVRFLHW\DQGHQKDQFHSURIHVVLRQDO
GHYHORSPHQW
 ,QLWLDOO\NQRZQDV³3URMHFW5($&+´
WKHSURJUDPHPHUJHGDVWKHVLJQDWXUH
LQLWLDWLYHRID1DWLRQDO6FLHQFH
)RXQGDWLRQ$'9$1&(,QVWLWXWLRQDO
7UDQVIRUPDWLRQJUDQWDZDUGHGWR7KH
2KLR6WDWH8QLYHUVLW\ 268 LQ
7KH¿YH\HDUJUDQWPDUNHGWKHGHVLJQ
DQGODXQFKRIDIRUPDOSURJUDPWR
DGGUHVVWKHJHQGHUFKDVPLQWHFKQRORJ\
WUDQVIHUDW2687KH\HDUPDUNV
WKHVL[WKFRKRUWWRSDUWLFLSDWHLQ5($&+
6LQFHLWVLQFHSWLRQWKHSURJUDPKDV
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“Participants are not required to have a commercial
idea in mind—only the desire to learn and explore
commercialization as another pathway to
disseminate their research.”
—Mary C. Juhas and Caroline E. Crisafulli
H[SDQGHGEH\RQGIDFXOW\WRLQFOXGH
UHVHDUFKVWD൵SRVWGRFWRUDOVFKRODUVDQG
VHOHFWJUDGXDWHVWXGHQWVIRUDWRWDORI
ZRPHQZKRKDYHSDUWLFLSDWHGLQWKH
SURJUDP$OWRJHWKHUWKH\DUHDVVRFLDWHG
ZLWKLQYHQWLRQGLVFORVXUHV
SDWHQWDSSOLFDWLRQVLVVXHGSDWHQWV
DQGQLQHVWDUWXSV3DUWLFLSDWLRQLV
RSHQWRZRPHQLQDOOFROOHJHVDQG
GHSDUWPHQWVDQGDOOVWDJHVRIWHFKQRORJ\
WUDQVIHU3DUWLFLSDQWVDUHQRWUHTXLUHG
WRKDYHDFRPPHUFLDOLGHDLQPLQG²
RQO\WKHGHVLUHWROHDUQDQGH[SORUH
FRPPHUFLDOL]DWLRQDVDQRWKHUSDWKZD\WR
GLVVHPLQDWHWKHLUUHVHDUFK
 :KLOHHQWUHSUHQHXULDO³ERRWFDPS´
SURJUDPVDUHDYDOXHGFRPSRQHQW
RIEXLOGLQJHQWUHSUHQHXULDOFDSDFLW\
5($&+SURYLGHVDGGLWLRQDODYHQXHVIRU
ZRPHQWRH[FHOLQFRPPHUFLDOL]DWLRQ
DQGLQQRYDWLRQ7KHSURJUDPLVGHVLJQHG
DVDFRPSOHPHQWWRWKHPRUHORFNVWHS
ERRWFDPSVE\PHHWLQJZRPHQZKHUH
WKH\DUHLQWKHLUSURIHVVLRQDOFDUHHUDQG
LQWKHFRPPHUFLDOL]DWLRQSURFHVV7KH
UHVXOWLVDKLJKO\SHUVRQDOL]HGH[SHULHQFH
WKDWDGGUHVVHVWKHVSHFWUXPRIDFDGHPLF
LQQRYDWLRQ
 1HWZRUNVDUHDWWKHFRUHRIWKH
SURJUDP5($&+SURDFWLYHO\H[SDQGV
WKHSDUWLFLSDQWV¶FRPPHUFLDOL]DWLRQ
HFRV\VWHPDQGDQLPDWHVLQQRYDWLRQ
DQGFROODERUDWLRQ3ULRUSDUWLFLSDQWVDUH
LQYLWHGEDFNWRHQJDJHLQDOOHYHQWVDQG
WKH\VHUYHDVDXWKHQWLFDQGDSSURDFKDEOH
UROHPRGHOVDQGQHDUSHHUV7KH5($&+
SURJUDPKDVVWHDGLO\HYROYHGLQWRD
ÀH[LEOHVXSSRUWLYHDQGFRQWLQXRXV
UHVRXUFH2QUDPSVDQGR൵UDPSVDUH
EXLOWLQWRWKHSURJUDPWRPLWLJDWHEDUULHUV
DQGPD[LPL]HSDUWLFLSDWLRQ7KH5($&+
SURJUDPZRUNVEHFDXVH
1. 5($&+LVDFXVWRPL]HGH[SHULHQFH
7KURXJKLQGLYLGXDOFRQVXOWDWLRQV
ZLWKWKHGLUHFWRURILQQRYDWLRQDQG
DQH[WHQVLYHQHWZRUNRIFRPPLWWHG

PHQWRUVHQWUHSUHQHXUVDQGUHVRXUFHV
5($&+SURYLGHVSHUVRQDOL]HG
SDWKZD\VIRUWHFKQRORJ\WUDQVIHU
5($&+UHFRJQL]HVWKDWVWRULHVRI
IDLOXUHDUHDVYDOXDEOHDVVXFFHVV
VWRULHV,WLVLPSRUWDQWIRUSDUWLFLSDQWV
WRXQGHUVWDQGWKHFKDOOHQJHVIDFHG
LQWKHFRPPHUFLDOL]DWLRQSURFHVV
DQGKRZWRDFFHVVWRROVWRSHUVHYHUH
WKURXJKWKRVHFKDOOHQJHV
2. 5($&+RSHQO\DGGUHVVHVZRPHQ¶V
ODFNRIVHOISURPRWLRQ5($&+
HQFRXUDJHVVHOIDZDUHQHVVVNLOOVVR
SDUWLFLSDQWVEHFRPHFRPIRUWDEOHLQ
DUWLFXODWLQJWKHQHHGWRDFFHVVPRQH\
SRZHUDQGLQÀXHQFHLQRUGHUWRPRYH
IRUZDUG

REACH Core Workshops
 )RXU&RUH:RUNVKRSVFRYHUDEURDG
RYHUYLHZRIWKHWHFKQRORJ\WUDQVIHUDQG
FRPPHUFLDOL]DWLRQSURFHVVDVRXWOLQHGKHUH

Visioning Impact from Research
 6WDUWXSIRXQGHUVVKDUHWKHLUMRXUQH\V
RIEDODQFLQJWKHGHPDQGVRIDQDFDGHPLF
FDUHHUWHQXUHSURPRWLRQUHVHDUFK
WHFKQRORJ\WUDQVIHUDQGODXQFKLQJD
FRPSDQ\

Learning the Landscape
 $FDGHPLFOHDGHUVXQGHUVFRUHWKHYDOXH
RIHQWUHSUHQHXULDODFWLYLW\DVDQLPSRUWDQW
FRPSOHPHQWWKDWDOLJQVZHOOZLWKDQG
VWUHQJWKHQVWKHWUDGLWLRQDOOLQHDUDFDGHPLF
WUDMHFWRU\7HFKQRORJ\&RPPHUFLDOL]DWLRQ
WHDPPHPEHUVHQJDJHZLWK5($&+
SDUWLFLSDQWVLQGLYLGXDOO\WRGHVFULEH
WKHFRPPHUFLDOL]DWLRQSURFHVVLQLWLDWH
UHODWLRQVKLSVDQGSODQQH[WVWHSV

Building a Team
 ([SHULHQFHGDFDGHPLFLQQRYDWRUV
HPSKDVL]HWKHLPSRUWDQFHRIEXLOGLQJD
VWURQJWHDPZLWKGLYHUVHVNLOOVHWVWKDW
FRPSOHPHQWWKHLQQRYDWRU¶VH[SHUWLVH
7KHELJWDNHDZD\LVWKHLQQRYDWRULVQ¶W
UHVSRQVLEOHIRUDOOVLGHVRIWHFKQRORJ\
WUDQVIHUKHUSULPDU\UROHLVWHFKQLFDO
H[SHUW

Understanding the Funding Life Cycle
 5HSUHVHQWDWLYHVIURPDYDULHW\RI
IXQGLQJVRXUFHVGHVFULEHWKHSURFHVV
DQGWKHDSSURSULDWHWLPHWRHQJDJHZLWK
VSHFL¿FIXQGLQJPHFKDQLVPV
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REACH Constellation Workshops
 &RQVWHOODWLRQZRUNVKRSVH[SORUHWKH
FRUHZRUNVKRSWKHPHVLQJUHDWHUGHWDLO
7KHWRSLFVIHDWXUHGLQWKHFRQVWHOODWLRQ
ZRUNVKRSVDUHGHVLJQHGH[SUHVVO\E\WKH
QHHGVDQGLQWHUHVWVRIWKHSDUWLFLSDQWV
([DPSOHVRIFRQVWHOODWLRQZRUNVKRSV
LQFOXGH
• ,QFUHDVLQJ5HVHDUFK9LVLELOLW\
• &UHDWLQJD3URIHVVLRQDO%UDQG
• 2SWLPL]LQJ3URIHVVLRQDO&RQIHUHQFHV
• ,QWURGXFWLRQWR,QWHOOHFWXDO3URSHUW\
/LFHQVLQJ
• ,QWURGXFWLRQWR1HZ9HQWXUH&UHDWLRQ
• &XVWRPHU'LVFRYHU\
• &RS\ULJKWVDQG7UDGHPDUNV
• 3DWHQWVDQG3DWHQW6HDUFKHV

Lessons Learned
1. 3HUVRQDOLQYLWDWLRQWRSDUWLFLSDWHLV
WKHPRVWH൵HFWLYHZD\WRUHFUXLW
2. 'HVSLWHWKHIDFWWKDWSDUWLFLSDQWV
DUHKLJKO\DFFRPSOLVKHGLQWKHLU
¿HOGWKH\IHHOHPEDUUDVVHGDERXW
DQXQIDPLOLDULW\ZLWKWKHWHFKQRORJ\
WUDQVIHUSURFHVV
 6FKHGXOHHYHQWVGXULQJZRUNKRXUVWR
PD[LPL]HSDUWLFLSDWLRQ
 )HPDOHUROHPRGHOVDQGPHQWRUVDUH
PRVWH൵HFWLYH
5. 7KHSURJUDPEHFDPHPDUNHGO\ULFKHU
DQGPRUHSURGXFWLYHZKHQZRPHQ
IURPDOODFDGHPLFGLVFLSOLQHVZHUH
LQYLWHG
 1HZLQWHUGLVFLSOLQDU\FROODERUDWLRQV
URXWLQHO\LQLWLDWHZLWKLQDQGDPRQJ
5($&+FRKRUWV
 )ROORZHDFKZRUNVKRSZLWKVKRUW
ÀDVKVXUYH\VWRHQKDQFHSHUVRQDOL]HG
SURJUDPPLQJ0DNHDGMXVWPHQWV
LQUHDOWLPHEDVHGRQWKHQHHGVDQG
IHHGEDFNRIWKHFRKRUW
 6XUYH\WRROVGHYHORSHGXQGHU
,QVWLWXWLRQDO5HYLHZ%RDUGSURWRFRO
LQIRUPHGWKHFRUHZRUNVKRSWRSLFV
3UHDQGSRVWSURJUDPVXUYH\V 
TXHVWLRQV KDYHEHHQUH¿QHGRYHUWKH
\HDUV
9. 7KH&29,'SDQGHPLFKDV
FUHDWHGDQRSSRUWXQLW\WRUHLPDJLQH

SURJUDPPLQJDQGLPSURYHWKH
5($&+QHWZRUN$OOZRUNVKRSV
DUHFXUUHQWO\KHOGYLUWXDOO\DQG
UHFRUGHGLQFUHDVLQJÀH[LELOLW\DQG
DFFHVVLELOLW\

Next Steps
:HDUHVHHNLQJSDUWQHUVIRUDSLORW
WRWUDQVODWHWKH5($&+SURJUDPWRRWKHU
DFDGHPLFLQVWLWXWLRQVFRUSRUDWLRQV
DQGQDWLRQDOODERUDWRULHV7KHVH
QHZSDUWQHUVKLSVZLOOH[SDQGWKH
FRPPXQLW\RIZRPHQLQQRYDWRUVLQLWLDWH
FROODERUDWLRQVDQGLQWURGXFHQHZUROH
PRGHOVDQGPHQWRUV$GGLWLRQDOO\ZH
KRSHWRFRQWLQXHWRH[SDQGEH\RQGWKH
67(0DQGKHDOWKVFLHQFHVGLVFLSOLQHV
WRLQFOXGHPRUHSDUWLFLSDQWVIURP
VRFLDODQGEHKDYLRUDOVFLHQFHVDUWVDQG
KXPDQLWLHVDVZHOODVWKHSDUWLFLSDWLRQ
RISRVWGRFWRUDOVFKRODUV

Endnotes
1. U.S. Patent and Trademark Ofﬁce, Ofﬁce
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Potential: A Proﬁle of Women Inventors
on U.S. Patents” (2019).
2. “Gender Diversity in Innovation Toolkit,”
IPO Law Journal, Intellectual Property
Owners Association, (2019).
3. A. Iancu and L.A. Peter, U.S. Patent and
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Caroline Crisafulli is director
of innovation for Ohio State
ADVANCE at OSU and is listed
on seven issued U.S. patents.
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STEMulating a New K–12 Pathway
Whitney Gaskins, Delano White, Karen Bankston, and Ashley Paz y Puente

Whitney Gaskins

Delano White

Karen Bankston

In order to meet our current
challenges, our workforces need to
closely represent our demographics. The
globalization of the world is creating an
environment that requires diversity of
skills and thoughts. In fact, the literature
would suggest that organizations that
have sought to hire a diverse workforce
are succeeding at a more rapid pace due
to their ability to innovate. In particular,
organizations that require STEM-related
experiences are especially in need of the
intentional recruitment of a workforce
that resembles the demographics of
the environment. One way to meet
this need would be to engage more
underrepresented minorities (URMs) and
women in STEM pathways at an earlier
age. For the purposes of this article,
850LVGH¿QHGDV%ODFNDQG/DWLQ[
Historically, the involvement of
underrepresented minorities and women
in STEM pathways has been limited.
While there has been overall growth in
college enrollment throughout the past
decades, the number of underrepresented
PLQRULW\JUDGXDWHVIRU67(0¿HOGVKDV
remained relatively stagnant as many
college students lack the interest or the
TXDOL¿FDWLRQVWRJDLQDGPLVVLRQLQWR
and/or compete in STEM programs.
Currently, much of the investment and
HQHUJ\IURPJRYHUQPHQWH൵RUWVKDVEHHQ
focused on supporting initiatives and
training to improve student perceptions
RI67(06SHFL¿FDOO\WKHVHSURJUDPV
have aimed to encourage more URM
youth and girls to enter and follow
STEM pathways. However, given the

“Furthermore, some parents may
feel uncomfortable with STEM topics
and, as a result, are not able to
encourage their children to pursue
67(0GHJUHHV´
—Whitney Gaskins et al.
state of public education, what strategies
DUHH൵HFWLYHLQLQFUHDVLQJWKHVWXGHQWV¶
LQWHUHVWLQ67(0¿HOGVZKHQWKH\KDYH
not previously been exposed to them or
have even considered them an option?
Several reasons exist for the gap in
interest in STEM education by URMs
and women. Most evident is the lack of
visibility in their environment. There is
DQRWDEOHGH¿FLHQF\LQWKHYLVLELOLW\RI
WKHVHJURXSVLQ67(0¿HOGV&XUUHQWO\
images of women and minorities are
abundant in business, entertainment,
and athletics. Consequently, these are
the areas where they show the most
interest. Furthermore, some parents
may feel uncomfortable with STEM
topics and, as a result, are not able to
encourage their children to pursue STEM
degrees. Finally, many schools in urban
communities are under-resourced and
are unable to adequately prepare K–12
students to enter STEM post-secondary
education. The data would show that a
majority of urban public-school systems
receive failing grades, especially in math
and science. As a result, students become
GLVLQWHUHVWHGLQSXUVXLQJ67(0¿HOGV
as they equate the failure to disliking,

“While there has been overall growth in college enrollment throughout the
past decades, the number of underrepresented minority graduates for
67(0¿HOGVKDVUHPDLQHGUHODWLYHO\VWDJQDQW«´
Ashley Paz y Puente
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which further ingrains the sense of
unpreparedness.
Since its inception in 2013, the
Gaskins Foundation (TGF) has worked to
create new evidence-based pathways for
hundreds of underrepresented minority
and women students to enter STEM
pathways. The organization has partnered
with Cincinnati Public Schools to serve
DVWKH&RPPXQLW\/HDG$JHQF\IRU
three STEM-focused elementary schools,
serving 1,200 K–6 students, and the local
STEM-focused high school, representing
nearly 1,000 7–12 grade students.
 7KH*DVNLQV)RXQGDWLRQ¶VSXUSRVH
is to develop solutions to increase
the number of students who are
prepared to enter into and matriculate
through collegiate STEM programs.
7KH)RXQGDWLRQ¶VVLJQDWXUHSURJUDP
STEMulates, is supported by a
framework called the P.E.P. (Present,
Engage, Prepare) model. The P.E.P.
model positions our students to perform
at least one grade level above current
educational standards and is detailed in
the following.

P.E.P.
• K–3rd: Present: The K–3rd grade
program introduces our youth to
STEM. They are introduced to
pre-algebra, programming, and
hands-on design projects.
• 4th–6th: Engage: The 4th–6th grade
program teaches STEM concepts
by having the students complete
HQJLQHHULQJDQGVFLHQWL¿FGHVLJQ
challenges.
• 7th–12th: Prepare: The 7th–12th
grade program ensures that students
have the foundation to succeed in
college from the time they begin
their freshman year of college up
until they begin their academic,
corporate, or government careers.
The Foundation relies on formal and
informal STEM education strategies
to increase student STEM interest
and aptitude. However, our primary
focus is on after school and weekend
programming. Additionally, we provide
educational programming to support
families outside of the classroom.
Our major initiatives are Numeracy,
STEMulation Zones, and STEM Ready.

3065

Numeracy
The numeracy initiative is focused on
creating awareness around the importance
of understanding mathematics. Our goal
is to make numeracy, often referred to
as mathematical literacy, as relevant and
important in our community as literacy. It
is believed that 90% of all new jobs will
require some background in STEM, which
is built upon having a strong foundation
in mathematics. We have three critical
checkpoints for student assessment at
the 4th, 8th, and 11th grades, which are
aligned with current standardized testing.
 $OJHEUDE\WK*UDGH $%* LVD
cohort model program that supports
students in grades K–7. The goal of this
program facilitates the ability of students
WREHFRPHSUR¿FLHQWLQDOJHEUDE\WKH
end of the 7th grade. This supports the
accepted belief that mastering algebra
by the 8th grade is a gateway skill to
succeeding in a college engineering
program.
Furthermore, students in the program
are provided with access the Assessment
DQG/(DUQLQJLQ.QRZOHGJH6SDFHV
$/(.6 ZHEEDVHGPDWKHPDWLFVOLWHUDF\
program. The program coordinators
monitor student progress and provide
additional lessons. On two Saturdays
per month, students have an in-person
session. During the Saturday sessions,
WKH¿UVWKRXULVVSHQWZRUNLQJRQ$/(.6
and the second hour is spent tutoring or
performing hands on activities related to
the subject matter. To ensure continuity
in programming, each family is expected
to log on for an hour each week at home
WRFRPSOHWHDQ$/(.6DVVLJQPHQW7KLV
intervention is supported by the evidence
that demonstrates a positive correlation
between the amount of time spent outside
of the classroom and performance within
the classroom.

STEMulation Zones
STEMulation Zones are neighborhood
spaces in which students can learn skills
and receive support in a safe and nurturing
environment that will allow them to
OHDUQIUHHO\DQGH൵HFWLYHO\FRQWULEXWH
to the growth of their communities.
Research shows that weekends, after
school, and summer break are the most

“The Foundation
relies on formal
and informal
STEM education
strategies to
increase student
STEM interest
DQGDSWLWXGH´
—Whitney Gaskins
et al.
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dangerous times for urban youth. These
STEMulation Zones provide a safe
outlet for the youth in our communities.
STEMulaton Zones are strategically
placed in churches, recreation and
community centers. The spaces are
free and open to the community.
/RFDOYROXQWHHUVIURPXQLYHUVLWLHVDQG
companies serve as tutors and workshop
facilitators for students who participate
in the programming. Curricula for the
STEMulation Zones are created by
collegiate and K–12 educators as well as
STEM industry professionals.

Programming

Whitney Gaskins serves as
assistant dean of inclusive
excellence and community
engagement at the UC
College of Engineering
and Applied Science.
Delano White is executive
director of Cincinnati
STEMulates.
Karen Bankston is a
consultant in the area of
leadership, equity, and
inclusion.
Ashley Paz y Puente
is a professor of
mechanical and materials
engineering at UC and, as
a TMS member, is actively
involved in the Diversity,
Equity, and Inclusion
Committee.

STEMulating Saturdays is a monthly
program designed to increase student
participation in STEM activities through
hands-on challenge-based learning
experiences. The students are separated
into three groups: K–3, 4–6, and 7–12.
The K–3 group focuses on introducing
concepts. The 4–6 group focuses on using
activities to help understand concepts that
they are learning in class. The 7–12 group
focuses on creating their own projects
and designs using STEM concepts and
principles.
STEMTime is a virtual educational
experience that curates STEM projects
and experiences in which families
can participate at home. Each week,
students complete one hour each of math,
programming, and hands-on stem projects
delivered via online platforms with
the support of their family. Volunteers
are available to support families as
needed. Our STEMTime Clubs provide
opportunities for students to compete in
local, regional, and national engineering
competitions.

STEM Ready
The goal for students entering our
STEM pathway is to develop students
who are “STEM Ready.” STEM Ready
means that students are ready to succeed
LQD¿UVW\HDUFROOHJLDWH67(0SURJUDP
%\WKHHQGRIWKHWKJUDGHZHZDQW
the students in our pathway to be able
to complete introductory algebra,
programming, and design projects. Our
JRDOLVIRUVWXGHQWV¿QLVKLQJWKJUDGH

³«RXUHQJDJHPHQWZLWKSDUHQWV
has facilitated persistence in
the program by students and has
encouraged better results
LQVFKRRO´
—Whitney Gaskins et al.
to have completed calculus, physics,
and chemistry courses, score at least a
24 on the ACT, and have mastered an
HQJLQHHULQJRUVFLHQWL¿FGHVLJQFDSVWRQH
project, as well as two programming
languages.

Lessons Learned
An essential lesson that we have learned
is the importance of programming being
LQFOXVLYHRISDUHQWV6SHFL¿FDOO\RXU
engagement with parents has facilitated
persistence in the program by students and
has encouraged better results in school.
Another critical lesson is the importance
of diversity in programming. Having
volunteers who are college-aged or
professionals, who may also be URMs, has
an impact on students and their families.
This intentional selection of volunteers has
led to many mentor-protégé relationships
being developed within our programs.
Finally, our leadership has learned
that the relationship with families is as
important as the relationships with schools,
churches, and community centers. These
relationships are the cornerstone of our
programs.

Next Steps
Our primary next step is to expand
our program. Our research team is using
the data from programming to enhance
our current program and create new
interventions to support more families.
We are also creating new partnerships to
expand our program to new cities. We
DQWLFLSDWHR൵HULQJ67(0XODWHVLQ
FLWLHVQDWLRQZLGHRYHUWKHQH[W¿YH\HDUV
with every metropolitan area
in Ohio hosting a STEMulates
program within the next
themagazine
18 months.
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Other Meetings
of Note
TMS Learning Pathways:
Advanced Materials
Manufacturing
November 9–11, 2020
Pittsburgh, Pennsylvania,
USA
The 11th International
Conference on Molten
Slags, Fluxes and Salts
(MOLTEN 2021)
February 21–25, 2021
Seoul, South Korea
6th World Congress on
Integrated Computational
Materials Engineering
(ICME 2021)
April 18–22, 2021
Lake Tahoe, Nevada, USA
Solidiﬁcation Course 2021
May 30–June 4, 2021
Villars-sur-Ollon, Switzerland
The 12th International
Conference on Magnesium
Alloys and their
Applications (Mg 2021)
June 15–18, 2021
Montreal, Canada
The 13th International
Conference on the
Technology of Plasticity
(ICTP 2021)
July 25–30, 2021
Columbus, Ohio, USA
The 14th International
Symposium on
Superalloys
(Superalloys 2021)
September 12–16, 2021
Seven Springs,
Pennsylvania, USA
Additive Manufacturing
Benchmarks
(AM-Bench 2022)
August 15–18, 2022
Bethesda, Maryland, USA

TMS meeting headlines

Meeting dates and locations are current as of July 22.
For the most up-to-date list of TMS-sponsored events, visit www.tms.org/Meetings.

March 14–18, 2021
Orlando World Center Marriott
Orlando, Florida, USA
Registration Opens Soon!
www.tms.org/TMS2021
• TMS will celebrate 150 years of
bringing together engineers, scientists,
business leaders, and other professionals
in the minerals, metals, and materials
¿HOGVIRUDFRPSUHKHQVLYHFURVV
disciplinary exchange of technical
knowledge at the TMS 2021 Annual
Meeting & Exhibition (TMS2021).
• Learn how you can get the most out of
TMS2021 with the Insider’s Guide to the
$QQXDO0HHWLQJYLGHRVHULHVDYDLODEOH
in the Attendee Toolbox section of the
conference website.
• Book housing at the Orlando World
Center Marriott for a stay at the
FRQYHQLHQWVHOIFRQWDLQHGUHVRUWZKHUH
all TMS2021 technical programming,
exhibit, committee meetings, and social
functions will be held.

June 29–July 2, 2021
Hyatt Regency Washington
on Capitol Hill
Washington, D.C., USA
Abstract Submission Deadline:
October 30, 2020
www.tms.org/3DMS2021
• Originally set for 2020, the 5th
International Congress on 3D Materials
Science (3DMS 2021) is now planned
for 2021 and has reopened a call for
abstracts. Technical topics include:
methods for materials simulation
and modeling; materials dynamics in
'PDFKLQHOHDUQLQJSURFHVVLQJ
PLFURVWUXFWXUHSURSHUW\UHODWLRQVKLSVLQ
3D; and more. Share your work today!

September 19–22, 2021
Philadelphia, Pennsylvania, USA
Abstract Submission Deadline:
January 8, 2021
www.tms.org/LMPC2021
• Submit an abstract to the Liquid Metal
Processing & Casting Conference
2021 (LMPC 2021), which
presents a blend of academic and
industrial papers on topics including
DGYDQFHVLQFRQWUROVDQGSURFHVV
simulation, ingot defect formation
and characterization studies, and
SURFHVVSDUDPHWHUPDWHULDOSURSHUWLHV
characterization.
• Exhibitor and sponsorship
RSSRUWXQLWLHVDUHDYDLODEOH([SDQG
\RXUYLVLELOLW\DPRQJGHFLVLRQPDNHUV
LQWKH¿HOG9LVLWWKHFRQIHUHQFH
website to learn more.

September 19–23, 2021
Omni William Penn Hotel
Pittsburgh, Pennsylvania, USA
Abstract Submission Deadline:
April 2, 2021
www.tms.org/MiNES2021
• The Materials in Nuclear Energy
6\VWHPV 0L1(6 FRQJUHVV¿UVWPHW
LQWRVHUYHWKH¿VVLRQUHDFWRU
materials community that grew out of
biannual symposia at the TMS annual
meeting and the American Nuclear
Society (ANS) annual meeting.
• Technical topics for MiNES 2021
will include, but are not limited
to: irradiation damage; mechanical
properties of irradiated materials;
DGYDQFHGDOOR\VIRUQXFOHDUPDWHULDOV
systems; nuclear fuel cells; and more.
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JOM is seeking contributions on the following topics for 2021.
For the full Editorial Calendar, along with author instructions,
visit www.tms.org/EditorialCalendar.

March 2021

Manuscript Deadline: October 1, 2020
Topic: Additive Manufacturing: Searching for
In-situ Signatures
Scope: While additive manufacturing processes are
being optimized through modeling and experimentation,
there remains a presence of stochastic anomalies which
FDQDGYHUVHO\D൵HFWWKHTXDOLW\RISDUWVSURGXFHG,IVXFK
DQRPDOLHVJRXQGHWHFWHGDQXQ¿WSDUWPD\EHPLVWDNHQO\
FHUWL¿HGIRUXVH6XFKLQVWDQFHVUHGXFHFRQ¿GHQFHLQWKH
use of additive manufacturing in structurally demanding
DSSOLFDWLRQV0DQXVFULSWVDUHVROLFLWHGWKDWVHHNWRLGHQWLI\
and characterize anomalous process behavior through
DQDO\VLVRILQVLWXPRQLWRULQJGDWD
Editors: 7RP6WRFNPDQDQG6RPD\HK3DVHEDQL
Sponsor:$GGLWLYH0DQXIDFWXULQJ&RPPLWWHH
Topic: Leveraging Materials in Topology
Optimization (By Invitation Only)
Scope: Topology optimization is pushing the frontiers
of material design by decoupling and independently
RSWLPL]LQJPDWHULDOSURSHUWLHVDQGIXQFWLRQDOLW\7RSRORJ\
RSWLPL]DWLRQR൵HUVDPDWKHPDWLFDOIUDPHZRUNWRGHWHUPLQH
WKHPRVWH൶FLHQWPDWHULDOOD\RXWIRUSUHVFULEHGFRQVWUDLQWV
DQGORDGLQJFRQGLWLRQV,WR൵HUVDIUDPHZRUNIRUDFFHVVLQJ
unexplored and previously unachievable areas of materialSURSHUW\VSDFH7KLVWRSLFZLOOIHDWXUHVHYHUDOLQYLWHG
contributions from researchers and artists innovating
methods and applications of design and topology
RSWLPL]DWLRQIRUPDWHULDOV
Editor:1DWDVKD9HUPDDN
Sponsor:,QYLWHG
Topic: Powder Materials for Energy
Scope: This topic will cover powder materials related to
HQHUJ\,WLQFOXGHVSRZGHUV\QWKHVLVIRUPLQJ LQFOXGLQJ
DGGLWLYHPDQXIDFWXULQJ VLQWHULQJDQGSURSHUW\HYDOXDWLRQ
The topic intends to cover advances in theory, modeling,
and computation while in parallel developing cutting-edge
H[SHULPHQWDOWHFKQLTXHVDQGDSSURDFKHVWRXQGHUVWDQGDQG
3068

FKDUDFWHUL]HSRZGHUPDWHULDOVLQHQHUJ\DUHDV%RWKWKHRU\
DQGPRGHOLQJDQGH[SHULPHQWDOH൵RUWVLQSRZGHUPDWHULDOV
synthesis, processing, characterization, and performance
HYDOXDWLRQZLOOEHFRYHUHG
Editors: Kathy Lu and David Yan
Sponsor:3RZGHU0DWHULDOV&RPPLWWHH

April 2021

Manuscript Deadline: November 1, 2020
Topic: Advances in Process Metallurgy
Scope: Over the past several decades, extensive research
and developmental activities have led to the emergence
RIQHZPHWKRGVSURFHVVHVDQGHQJLQHHULQJÀRZVKHHWVLQ
K\GUR ELR S\URDQGHOHFWURPHWDOOXUJ\,QFRUSRUDWLRQ
RIQHZPRGL¿FDWLRQVLQWRFRQYHQWLRQDOWHFKQLTXHVKDV
VKRZQSURPLVHLQPDQ\PHWDOOXUJLFDOSUDFWLFHV$XWKRUV
DUHUHTXHVWHGWRFRQWULEXWHPDQXVFULSWVLQWKHDUHDV
of materials electrochemistry, chemical metallurgy of
VHFRQGDU\UHVRXUFHVDQGVWUDWHJLF ZDVWH PDWHULDOV
recovery of critical elements, and separation science and
WHFKQRORJ\
Editors:+RQJ 0DUFR 3HQJDQG.HUVWLQ)RUVEHUJ
Sponsor: Hydrometallurgy and Electrometallurgy
&RPPLWWHH
Topic: Aluminum and Magnesium Alloys for
Automotive Applications
Scope: This topic covers the development of aluminum
DQGPDJQHVLXPDOOR\VVSHFL¿FDOO\IRUDSSOLFDWLRQLQWKH
DXWRPRWLYHLQGXVWU\7KLVPD\LQFOXGHQHZDOOR\VGHVLJQHG
for engines, enclosures, and structural components of
YHKLFOHV$OVRFRYHUHGLVDGDSWDWLRQRIH[LVWLQJDOOR\V
to the use in automotive applications and specialized
MRLQLQJWHFKQLTXHVIRUWKHVHDOOR\V3DSHUVVKRXOGFRQWDLQ
HVVHQWLDOO\QHZVFLHQWL¿FDQGSUDFWLFDOGDWDXQGHUSLQQHG
by advanced characterization and testing, and in-depth
DQDO\VLVRIWKHPHFKDQLVPV$OOVXEPLVVLRQVVKRXOGEH
UHOHYDQWWRDXWRPRWLYHDSSOLFDWLRQV
Editor:'PLWU\(VNLQ
Sponsor:$OXPLQXP&RPPLWWHH
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Topic: Developments in the Production of
Magnesium Alloy Flat Products
Scope: 0DJQHVLXPDOOR\VDUHFRQVLGHUHGWREHSRWHQWLDO
candidates for light-weighting in the transportation sector
IRULPSURYHGSHUIRUPDQFHDQGIXHOHFRQRP\2QHRI
the “holy grail” applications has been automotive body
SDQHOVUHTXLULQJVFDODEOHORZFRVWIRUPDEOHVKHHW
SURGXFWLRQ6XEVWDQWLDOUHVHDUFKKDVEHHQFRQGXFWHGLQ
recent decades and this special topic invites submission
of reviews on the advances made as well as of emerging
UHVHDUFKDYHQXHVHJIULFWLRQVWLUSURFHVVLQJG\QDPLF
FXWWLQJH[WUXVLRQDQGWZLQUROOFDVWLQJ
Editors: -LVKQX-%KDWWDFKDU\\DDQG$HULHO0XUSK\
Leonard
Sponsor:0DJQHVLXP&RPPLWWHH
Topic: Materials Recovery Considerations for
Design of Next-generation Functional Materials
Scope:7KHUHLVDQXUJHQWQHHGWR¿QGVPDUWSUDFWLFHV
to enhance the sustainability of energy conversion,
storage, and manufacturing practices such as additive
manufacturing and green manufacturing by incorporating
QRYHOGHVLJQ7KLVVSHFLDOWRSLFLQYLWHVLQGXVWU\OHDGHUV
as well as scientists, academics, and students to publish
their best practices in industry, and frontier research in
VXVWDLQDELOLW\
Editors:6XURMLW*XSWD/DQ 6DPDQWKD /LDQG0DQRM
.XPDU0DKDSDWUD
Sponsor:(QHUJ\&RQYHUVLRQDQG6WRUDJH&RPPLWWHH

May 2021

Manuscript Deadline: December 1, 2020
Topic: 8th European Conference on Renewable
Energy Systems (By Invitation Only)
Scope: This special topic will publish invited
SDSHUVSUHVHQWHGDWWKHWK(XURSHDQ&RQIHUHQFHRQ
5HQHZDEOH(QHUJ\6\VWHPV7KHDUHDVRIFRYHUDJH
will include energy materials, optoelectronic materials,
semiconducting, compounds, alloys, and composites
RISRWHQWLDOXVHLQHQHUJ\DSSOLFDWLRQV,QDGGLWLRQ
submissions related to synthesis and characterization
of materials for energy conversion, solar energy, wind
energy, fuel cells, and energy storage materials are
LQFOXGHG
Editors: 6KDGLD,NKPD\LHVDQG+LODO.XUW
Sponsor:,QYLWHG
Topic: Adaptive Metallurgical Processing
Technologies for Strategic Metal Recycling
Scope: The demand for strategic metals has enabled
many new technologies for recycling of complex
PDWHULDOV,QWKHPHDQWLPHWUDGLWLRQDOPHWDOOXUJLFDO
processes also need to be adapted to address technoHFRQRPLFEDUULHUV7KLVVSHFLDOWRSLFLVRSHQWR
researchers from both industry and academia in areas of
VWUDWHJLFPHWDOUHF\FOLQJ3DSHUVSURYLGLQJSHUVSHFWLYH
on technical challenges or broader materials science

FKDOOHQJHVWRZDUGVXVWDLQDELOLW\DUHDOVRZHOFRPH
Editor:0LQJPLQJ=KDQJ
Sponsor: Recycling and Environmental Technologies
&RPPLWWHH
Topic: Microstructure Characterization:
Descriptors, Data-Intensive Techniques, and
Uncertainty Quantiﬁcation (By Invitation Only)
Scope: Advancements in computational processing
power, instrument and detector capabilities, and multiVFDOHPRGHOLQJWHFKQLTXHVDUHJHQHUDWLQJLQFUHDVLQJO\
large three-dimensional microstructural datasets that
KDYHIDFLOLWDWHGWKHGLVFRYHU\RITXDQWLWDWLYHGHVFULSWRUV
OLQNLQJSURFHVVLQJSDUDPHWHUVWRPDWHULDOSURSHUWLHV7KLV
special topic will focus on theoretical and computational
developments of novel descriptors to characterize
PLFURVWUXFWXUDOIHDWXUHV$OVRLQYLWHGDUHSDSHUVWKDWDSSO\
DGYDQFHGVWDWLVWLFDOWHFKQLTXHVVXFKDVPDFKLQHOHDUQLQJ
DQGXQFHUWDLQW\TXDQWL¿FDWLRQIRUFROOHFWLQJDQDO\]LQJDQG
UHFRQVWUXFWLQJH[SHULPHQWDOPLFURVWUXFWXUDOGDWDVHWV
Editors:6ULNDQWK3DWDOD6KDZQ&ROHPDQ-DFRE%DLUDQG
+RXORQJ=KXDQJ
Sponsors: 0DWHULDOV&KDUDFWHUL]DWLRQ&RPPLWWHH
&RPSXWDWLRQDO0DWHULDOV6FLHQFHDQG(QJLQHHULQJ
&RPPLWWHHDQG,&0(&RPPLWWHH
Topic: Thermodynamic Considerations for
Improved Renewable Energy Production
Scope:0XQLFLSDODQGLQGXVWULDOZDVWHVDUHLQFUHDVLQJO\
EHFRPLQJLPSRUWDQWVRXUFHVRIUHQHZDEOHHQHUJ\
However, fouling, slagging, and corrosion associated with
the combustion processes of these resources are costly,
DQGWKUHDWHQWKHORQJWHUPRSHUDWLRQRISRZHUSODQWV
3DSHUVIRFXVLQJRQWKHWKHUPRG\QDPLFPRGHOLQJRI
problematic sulfates and chlorides in the waste combustion
SURFHVVHVDUHZHOFRPH5HVHDUFKSDSHUVRQHPLVVLRQ
control pertaining to the renewable energy industries are
FRQVLGHUHG0DQXVFULSWVLQWHQGHGIRUDEURDGUHDGHUVKLS
DUHHVSHFLDOO\HQFRXUDJHG
Editors: )LVHKD7HVID\H
Sponsors:3URFHVV7HFKQRORJ\DQG0RGHOLQJ&RPPLWWHH
DQG5HF\FOLQJDQG(QYLURQPHQWDO7HFKQRORJLHV&RPPLWWHH

Contribute to JOM
Visit jom.tms.org to access author tools
that will answer your questions during every
step of the manuscript preparation process,
from determining the appropriate technical
topic for your paper to reading the ﬁnal
product on Springerlink.
For further information on contributing to
JOM, contact JOM Editor Maureen Byko at
mbyko@tms.org.
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Do you rely on handbook data?
What if the materials data you need doesn’t exist?
With Thermo-Calc you can:

 Calculate phase-based proper�es as a func�on of
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