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An interesting question we
have for our readers is this.
“If $2Billion dollars were
available to invest for the
purpose of increasing underrepresented minorities entering colleges and graduating as engineers and scientists, how might it be used
across areas of need?”

For a period in my career, I served as Director of Marketing for a
virtual polymer research and technology network in Ohio. Our mission was to stimulate industrial development in the polymer industry
by leveraging innovation through a value added collaborative network of universities and corporations. My interest in polymers remains.
Polymer chemistry is a chemistry sub-discipline that deals with the
structures, chemical synthesis and properties of polymers, primarily
synthetic polymers such as plastics and elastomers. Polymer
chemistry is part of the broader field of polymer science.
We highlight in this issue of STEM NEWS Chronicle a few messages from a few polymer “Rock Stars” talking about polymer science with an emphasis on new development in materials, importance of minority and women participation, and how polymer
science impacts our quality of life. We trust you will find their contributions of interest and exciting and potentially a spark to encourage
a youngster to think about becoming a polymer scientist or a university student finding reasons to continue his or her education at
the next level.
Good Things Happening

Lawrence King
P.O BOX 2028
Mableton, Ga. 30126
E-MAIL: larry4475@gmail.com
PHONE: 770.262-9186
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Since our last issue, we are picking up readers in China, UAR,
Spain, Australia, Argentina , and Greece in addition to those
across the US in referrals from current list of educators, scientists, and engineers. We will soon be available on line.
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What's Behind this Issue?
Polymers impact all areas of our lives. As a result there is opportunity to address a host of societal
challenges including health, energy, water, food, etc. with polymers.
Whether defined by occupation, Science & Engineering degree, or a combination of the two, the majority of scientists and engineers in the United States are non-Hispanic whites (68%). The next largest
group of scientists and engineers are Asians. Several racial and ethnic minority groups, including
blacks, Hispanics, and American Indians or Alaska Natives, have low levels of participation in S&E
fields both compared with other groups and compared with their proportion in the population.
African Americans make up only 3% of persons employed in physical sciences which includes chemistry, polymer science, and polymer engineering, so logic suggests that these groups are representative
of a smaller population.
Recognizing this, SN Chronicle sought to recruit a few polymer scientists at the frontier of research
and development to offer perspectives on the importance of minority and women participation in the
field. We believe it useful to attract more under-represented minorities to consider a career as a polymer engineer or scientists because if we grow them here, recruitment for outside the US is less attractive. As breakthrough and progress occurs, our economy and society will benefit.

Bridging the Mentorship Gap
As a black, millennial woman in science, I believe the most pressing issue that young black people
seeking careers in science face, is a massive generation gap that renders mentorship ineffective at
best.
Recent incidents, and more broadly, the social, political, and economic conditions of my generation’s
entire young adulthood have been so dramatically different from that of previous generations that our
accounts of them were frequently met with disbelief.
We graduated into the great recession, many in crushing debt, and have struggled with stagnant wages,
ever mounting cost of living, and the new Jim crow. Our parents, typically being baby-boomers, were
young adults when the civil rights acts were just coming into enforcement, and it was “unattractive” to be
an open bigot. Perhaps for fear of renewed rioting and unrest in the urban centers, and political mobilization among rural populations, the United States made concessions that opened doors and offered
unprecedented opportunity to the generations of black youth who came of age in the 1970s and 1980s.
Friends and I have remarked among ourselves many times, that we wish we could have had more time
with our grandparents, because they were better equipped to advise us on navigating the world of our
experience than the generations sandwiched between us. To quote the sitcom that renewed interest in
HBCUs in the 1990s: “It’s a different world than where you come from.” And these differences are perhaps difficult to acknowledge for those nearing traditional retirement, but the shifts and regression taking
place in the United States and other nations are rapidly becoming more difficult to deny and impossible
to ignore. The message I hope to convey is to ask mentors in STEM to listen to the younger generations
and not discount their version of events or underestimate their motivation and effort.
Simone Brookes
Materials Science Engineer, Tuskegee University
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Polymer Developments Improve Water Quality
Lack of clean water and thus the consequent spreading of waterborne disease affect millions of people
every year. Benjamin Hsiao and his colleagues at Stony Brook University developed new nanofibrous polymeric membranes using electrospinning. These membranes offer high water permeability, high capacity for
trapping bacteria and contaminants at the nanometer
range, and the ability to be manufactured economically
and sustainably.
These water filtration polymeric materials operate by
gravity and thus do not require the expensive infrastructure, power consumption, and transmission systems of the ultrafiltration-membrane technology that is
standard in all developed areas as well as underdeveloped. The situation of access to clean water and
sanitation in areas of rural Africa for example, is dismal.

Ceramics, polymers and composites
Different materials have different properties. Ceramics are hard and
strong, but brittle. Polymers are strong and tough, and often flexible.
Composite materials combine two or more materials.
I found these types of engineered materials fascinating when I was
engaged in research. Ceramic matrix composites (CMCs) are a subgroup of composite materials as well as a subgroup of ceramics.
They consist of ceramic fibers, polymeric material, or fibers of other
materials embedded in a ceramic matrix.
The resulting matrix can be configured and processed into components designed for special purposes and that can exhibit directional
properties based on the use of the component. Body armor is just
one end use for these materials.
Lawrence P King

What polymer Scientists Do
Polymer chemical professionals create, study, and manipulate the characteristics of polymers to create
materials with specific chemical, biological, and physical properties. Polymers permeate every aspect of
daily life, and it is difficult to imagine society without synthetic and natural polymers. Polymer products
can be lightweight, hard, strong, and flexible, and may have special thermal, electrical, or optical characteristics. Because of their low cost, high specificity, and adaptability,
polymers have a very wide range of applications.
They are used in the construction, furniture, electronics, communication, packaging, energy, health care, transportation, and sports & leisure industries, in everything from tractors to detergents to fabrics to
aircraft. A polymer can be an end product in itself, or it can be an ingredient that changes the properties of another product. The majority of
polymer chemists work in industry, and focus on the end-use application of products, with an emphasis on applied research and preparation.
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Perspectives of an African American Scientist/Engineer
Can you imagine growing up in a world without polymers? No toys, no plastic water bottles or packaging,
no rubber tires or reliable paint coatings for vehicles, no insulation for homes, no light weight airplanes,
and no advanced technologies such as polymer based circuit boards used in cell phones. In many ways,
polymers are an integral part our lives and their usage are continuing to expand from generation to generation.
Currently, researchers are focusing on the design, analysis and prototyping of multifunctional polymers
that can act as sensors and actuators in several applications across many industries. Active polymers
such as piezoelectrics, shape memory polymers and dielectrics are being investigated for their use as
embedded sensors and actuators in host structures such as bridges and buildings. Biopolymers such as
chitin, chitosan and lignin are being explored for their use as bioscaffolds in regenerative human tissue
engineering applications as well as their ability to remove heavy metals from wastewater. Nanomaterials
are being combined with energy technologies for energy generation and harvesting applications such as
supercapacitors, batteries and their hybrids. Other multifunctional nanocomposite materials are being explored in applications such as rocket payloads, thermal management, vibration and damping control, as
well as lightning and electromagnetic interference shielding.
Although new developments in polymers are growing, scaling, conditioning and mass producing such systems remains an issue. Being able to understand the fundamental science and processing of various polymeric systems is critical to producing large scale products. Developments within polymer science will
continue to fix many issues we face in today’s society such as the removal of contaminants from water,
the development of food packaging capable of detecting harmful bacteria such as E.coli, and nanomedicine that could potentially reduce or eliminate health diseases and HIV.
New developments in many of these polymeric areas will require an expanding and diverse workforce
filled with individuals who possess the leadership, teamwork and self-efficacy skills needed to learn, discover, explore and solve many of the global issues we face today.
Whether defined by occupation, Science & Engineering degree, or a combination of the two, the majority
of scientists and engineers in the United States are non-Hispanic whites (68%).
The next largest group of scientists and engineers are Asians. Several racial and ethnic minority groups,
including blacks, Hispanics, and American Indians or Alaska Natives, have low levels of participation in
S&E fields both compared with other groups and compared with their proportion in the population.
•

In 2015, women constituted only 28% of workers in these occupations,

•

Blacks accounted for 5% of S&E employment,

•

Asians, accounted for 21% of S&E employment

•
Hispanics accounted for 6% of employment in S&E occupations, and among the 6.4 million workers employed in S&E
occupations, 68% were white.
African Americans make up just 3% of persons employed in
physical sciences which include chemistry, polymer science,
and polymer engineering.

Jamel H. Alexander, PhD Physicist/Engineer
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Rediscovering Passion in STEM Careers When You're Completely Burned Out
I recently posed this question to two mentors: "how do you find your motivation when it's completely...gone..." One opted to convey messages in the form of amusing pictures, such as "help wanted" for a
job with great pay and no experience required, and a monk praying at the top of a mountain. So often we
hear things like:


find a new job - one that better suits your goals and ambitions



rediscover life outside of work



figure out what truly motivates and inspires you

Do these avenues really work to prevent total burnout, or even rekindle a spark or flame for the job when
we're just over it? Here's a take from a scientist who's been there:
Changing jobs to rekindle your spark can make sense...but maybe only a time or two in your career. That
is to say, changing jobs to rekindle motivation should not be your first approach every time. Rather, I'd say,
this step should be saved for when you've actually done the work on the other two aforementioned areas.
Not to mention, we all know there's a pretty short window where we can just up and change jobs willy-nilly.
I mean, if you do that every couple of years it's quite true nobody wants to hire you after a while, because it
looks like you will not stick around. (And if job hopping is your primary approach to staying happy, you
won't stick around.)
Now to this business about what motivates and inspires you. People, let me tell you: this part is so individually-unique no one can give you the golden answer...except you! And - here's another agonizing truth what motivates you may legitimately change over time! That's ok. As you see this shift within yourself, you
get to rediscover you, which is a pretty fantastic thing to get to do multiple times in your lifetime.
"Ok, so I've basically said: yes, do the things - all the things - they tell you to do. Later, we can address a
way to approach these things when your motivation is completely gone."
Kalena Stovall, PhD Polymer Scientist

AI is at our Doorstep
As artificial intelligence (AI) with cognitive capability becomes more our everyday reality, many new jobs
will be created that look nothing like the ones we have or are educating our youth for today. Entirely new
categories of uniquely human jobs will be created. Our question is, will underrepresented minorities be
represented to insure the jobs and their purposes with be respectful of the needs and concerns of a truly
diverse community.
The new trainers will teach AI how it should perform using algorithms to
mimic human behavior. The new explainers will bridge the clarity gap
between technologists and business executives. Finally the new sustainers will help insure that the AI systems operate as designed and
without unintended consequences. Public health and national security
are just two sensitive areas where there is potential for accidents.
The education community is excited over coding but is failing to offer AP
computer science systems in many curriculums. The words don’t match
the music. So let’s get social scientists, business and educators, and
technologists doing some forward thinking about AI to exert our influence to make this change before Hal takes complete control.
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Large Hadron Collider
Some 450 researchers from around the world headed to historic Bologna, Italy, in June of this year to attend the sixth
Large Hadron Collider Physics (LHCP) conference. The Large Hadron Collider (LHC) is the world's largest and most
powerful particle collider, the most complex experimental facility ever built, and the largest single machine in the world
The many talks demonstrated the breadth of the LHC physics program, as the collider’s experiments dig deep into the
high-energy 13 TeV dataset and look ahead to opportunities following the high-luminosity LHC upgrade. The LHC
consists of a 27-kilometre ring of superconducting magnets with a number of accelerating structures to boost the energy of the particles along the way. Inside the accelerator, two high-energy particle beams travel at close to the speed of
light before they are made to collide.
The program on PBS recently highlighted the enormity of
the task an international group of physicists have undertaken. The aim of the LHC is to allow physicists to test the
predictions of different theories of particle physics, including measuring the properties of the Higgs boson and
searching for the large family of new particles predicted by
supersymmetric theories, as well as other unsolved questions of physics.
Physics is quite probably the least known and attractive of
the basic sciences among minority students which is the
reason why large projects like the LHC and smaller enabling experiments conducted at federal labs and our major
research universities don’t have students of color participating.
Physicists hope that the Large Hadron Collider will help
answer some of the fundamental open questions in physics, concerning the basic laws governing the interactions
and forces among the elementary objects, the deep structure of space and time, and in particular the interrelation
between quantum mechanics and general relativity.

Benson L Dutton, PE
Benson L. Dutton is a Distinguished Engineering Alumnus of Penn State University. Benson achieved a host of “firsts” in life. He was
the first dean and founder of the engineering school at
Tennessee State University, the first Black graduate
of Penn State’s College of Engineering, and the first
Black civil engineer registered by the states of Virginia
and Tennessee.
Born in Philadelphia in 1910, Dutton graduated from
Penn State in 1933. He was an engineering instructor
at the Naval Training Station in Hampton, VA and at
Hampton Institute. He was called to organize the school of engineering at Tennessee
Agricultural and Industrial State College (TSU) in 1948.
Dutton’s most noteworthy accomplishment is leading the design team for the Spring
Garden Street Bridge system in Philadelphia, PA. His cross-bridge design was
unique at the time. His earliest civil engineering design work can be seen at the Gettysburg National Military Park.
Spring Garden Street Bridge

Bias in Engineering Education
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Women and people of color are a growing part of the US population. Yet, the participation of women,
blacks, Latinos, and Native Americans in engineering and other STEM fields remains woefully underwhelming, according to National Science Foundation data. There are expanding efforts to encourage and
support the entry of more women and people of color into the engineering workforce, but there is a significant challenge to the recruitment and retention of diverse talent that can’t be ignored. This article focuses
on the education pipeline.
A team of NC State researchers is taking the lead in an effort to better understand and address perceived
bias in engineering education programs across the country. The work is being done with funding from the
National Science Foundation’s Directorate for Engineering.
One goal for the project is to develop a suite of best practices which can be implemented by universities to
reduce perceived bias in graduate engineering programs, and possibly for other STEM graduate programs.
Perceived bias refers to instances in which people feel they are being stigmatized in some way due to their
race, gender, sexual orientation or religion.
Phase one of the project, which launches in 2018, involves interviewing a small group of graduate students
from engineering programs across the United States. The interviews will focus on identifying ways in which
students perceive bias in their graduate programs. “We will then use the information gathered during these
interviews to develop a phase two of the project: a survey that will be sent to a large, national sample of
engineering graduate students,” says Cheryl Cass, co-principal investigator of the project and director of
undergraduate programs in NC State’s Department of Materials Science and Engineering.
The goal of the survey is to collect nationally representative data on perceived bias, while also collecting
sufficient data from under-represented groups to get an accurate assessment of their experiences.
“One thing we want to capture here is how perceived bias affects the development of engineering identity
in graduate students,” Cass says. “Some previous studies suggest that self-identifying as an engineer can
help engineering students persevere and succeed. We want to know if and how perceived bias influences
this.”
“We’re really talking about intersectionality here, and the extent to which these students can incorporate
engineering into how they view themselves,” says Mary Wyer, principal investigator of the project and an
associate professor of psychology at NC State. “People are complex. How does engineering fit into one’s
identity as a man, woman, straight, gay, white, black, Asian, Hispanic, Native American, or any combination of those or other characteristics?”
In 2020, the researchers will begin phase three of the project, which involves conducting another round of
qualitative interviews with the students who were interviewed in phase one. The phase three interviews will
address whether the national survey results resonate with the students, as well as what their experiences
have been during the intervening two years. Study participants will also be asked to record video diary entries when they experience bias, and submit those entries to the research team on a weekly basis.
“Going through all of this data, we will be looking for structural and organizational problems that may contribute to systemic bias,” says Matthew Bahnson, a psychology Ph.D. student who is working on the project.
“We will also be looking for opportunities, over the course of the project, to engage with engineering educators to get their feedback on what we are learning,” Wyer says. “This may help us identify examples of
large and small changes that can be made to help students of all kinds feel like they are on equal footing,”
Bahnson says.

https://news.ncsu.edu/2018/03/tackling-perceived-bias-2018/

