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AN INCOMPLETE LIST OF ILLINOIS STEM

EDUCATION OUTREACH PROGRAMS!

Discipline/Unit:
O ACES

=  ACES Family Academies: https://acesalumni.illinois.edu/events/aces-family-academies
O Aerospace Engineering

= [llinois Space Society: http://iss.ae.illinois.edu/

= [llinois Aerospace Institute (IAl): http://iai.aerospace.illinois.edu/

= |lini Aerospace Outreach (IAO): email: aero-outreach@illinois.edu
O Bioengineering

= Biomedical Engineering Group (BMES): http://bmes.ec.illinois.edu/

= Biolmaging Research Experience for Undergraduates (REU): http://nano.illinois.edu/REU-Bioimaging/
O Biology/Microbiology

=  Chung Lab: https://mcb.illinois.edu/chunghj/neuroscience-outreach/

= Graduates in Ecology and Evolutionary Biology (GEEB): https://www.life.illinois.edu/geeb/

= MCBees—MCB Graduate Student Organization: https://publish.illinois.edu/mcbgrad-gsa/; https://www.facebook.com/
O Chemical and Biomolecular Engineering

= Brady STEM Academy: http://chbe.illinois.edu/outreach/brady-stem-academy
O Chemistry

= Bonding With Chemistry: https://chemistry.illinois.edu/resources/women-chemistry/women-chemists-committee/events/
bonding-chemistry
= REACT: http://lwww.chemistry.illinois.edu/outreach/react/index.html; email: thereactprogram@gmail.com
= Women Chemists Committee (WCC): https://chemistry.illinois.edu/resources/women-chemistry/women-chemists-com-
mittee
O Computer Science

= ChicTech: http://wcs.illinois.edu/chictech/
= CS@Illlinois Sail: https://www.facebook.com/illinoissail/
= Girls Engaged in Math & Science (GEMS): https://cs.illinois.edu/outreach/gems-computer-science-camp-girls
= Women in Computer Science (WCS): http://wcs.illinois.edu/
O Dietetics

= Nutrimpact: http://publish.illinois.edu/nutrimpact/; email: nutrimpact@gmail.com
O Engineering
= Engineering Open House (EOH): http://eoh.ec.illinois.edu/
= Engineering Outreach Society (EOS): https://publish.illinois.edu/engineeringoutreachsociety/
= Engineering Advocates: http://eib.ec.illinois.edu/engineering-advocates/
= ICANEXSEL: lllinois-ChiS&E Alliance for Nurturing Excellence in STEM Education Leadership; email: info@chiprep.org
= |[llinois Engineering Ambassadors: http://ambassadors.engr.illinois.edu/news.html
= Engineers Without Borders (EWB)
= Engineering for Social Justice Scholars (ESJ)

1This listing of lllinois STEM Educatiobn Outreach programs is by no means a comprehensive list of all departments, programs, faculty,
centers, and/or student organizations on campus which do STEM outreach. For further data about these programs, please see: http://
istem.illinois.edu/resources/stem-ed-outreach.html
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O Entomology

= Bugscope: http://bugscope.beckman.uiuc.edu/
= Entomology Graduate Student Association (EGSA): https://publish.illinois.edu/uiuc-egsa/
= Pollinatarium: https://pollinatarium.illinois.edu/

O Genomics

=  Genome Day: https://www.igb.illinois.edu/acquainted/genome-day

O Geology

= Bruce Fouke Research Group: https://www.geology.illinois.edu/people/fouke/
O Integrative Biology

= Graduates in Ecology and Evolutionary Biology (GEEB): https://www.life.illinois.edu/geeb/
= Plant Biology Association of Graduate Students (PBAGS): https://www.life.illinois.edu/pbags/
O Mathematics

= Association of Women in Math (AWM): http://www.math.illinois.edu/awm/
= Girls Engaged in Math and Science (GEMS): https://math.illinois.edu/gems
= |llinois Geometry Lab: https://math.illinois.edu/research/igl, email: igl@math.uiuc.edu
= Math Carnival: Gathering for Gardner: https://faculty.math.illinois.edu/~lanius2/outreach.html
= Summer lllinois Math Camp (SIM): https://faculty.math.illinois.edu/~emerrim2/SIM_Camp/
= Sonia Math Day: https://math.illinois.edu/sonia-math-day
= Urbana High School Project (ALEKS, Math)
O Mechanical Science and Engineering (MechSE)

= American Society of Mechanical Engineers (ASME): http://asme.mechse.illinois.edu/
= Bahl Research Group: http://bahl.mechse.illinois.edu/

= Engineers Volunteering in STEM EducatlON (ENVISION): https://publish.illinois.edu/envisionuiuc/events/

=  MechSE Education Outreach: (Joe Muskin: Education Coordinator: jmuskin@illinois.edu)
= Pi Tau Sigma: url: http://pitausigma.mechse.illinois.edu/; email: ptsillinoisalpha@gmail.com
= Rheology Zoo: http://ewoldt.mechanical.illinois.edu/index.html

O Technology

= Makergirl: https://makergirl.us/
O Robotics

= iRobotics: http://irobotics.illinois.edu/

= [llinois First: http://www.firstillinoisrobotics.org/
O Physics

= Physics Van: physvan@physics.illinois.edu

= Physics Young Scholars Program: https://npl.illinois.edu/YoungScholars.asp
O Veterinary Medicine

= Vet Med Open House: http://vetmed.illinois.edu/about/open-house-demos-and-exhibits/
= Veterinary Student Outreach Program: http://vetmed.illinois.edu/asa/vsop/

Centers:

O Center for Global Studies
O Center for Nanoscale Science and Technology

= Nano @ lllinois REU: http://nano.illinois.edu/
O NCSA

= Blue Waters
= Blue Waters Graduate Fellowship Program: https://bluewaters.ncsa.illinois.edu/fellowships
== Blue Waters Internship Program: https://bluewaters.ncsa.illinois.edu/internships
= CADENS: http://avl.ncsa.illinois.edu/category/cadens
== [NCLUSION: https://reu.ncsa.illinois.edu/welcome-to-reu-inclusion/
== SPIN: http://spin.ncsa.illinois.edu/
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O POETS

= POETS Research Experience for Undergraduates (REU): a 10-week summer research program that provides under-
graduate students with an opportunity to explore careers in research: https://poets-erc.org/reu/

= POETS Research Experience for Teachers (RET): provides opportunities for middle and high school teachers to be
immersed in the culture of engineering research at a POETS institution and develop curriculum based on POETS re-
search through a paid fellowship that comprises both summer and year-long activities: https://poets-erc.org/ret/

= POETS Young Scholars Program: an opportunity for high school students to advance their goal of pursing higher edu-
cation: http://poets-erc.org/education/pre-college/young-scholars-summer-research-program/

O RailTEC: http://railtec.illinois.edu/

Student Groups:

O Society for Advancement of Hispanics/Chicanos and Native Americans in Science (SACNAS): email: uiuc.
sachas@gmail.com

= Cena & Ciencias: http://publish.illinois.edu/cenayciencias/
O Sistas in STEM: https://twitter.com/sistas_in_stem?lang=en

O SWE (Society of Women Engineers, Illinois chapter): http://societyofwomenengineers.illinois.edu/outreach/

= Dads and Daughters Do Science (DADDS): 1st—3rd grade girls and their dads to do hands-on engineering activities
together.

= Engineering Round Robin: day-long campus visit allows high school girls to explore engineering fields: https://www.
societyofwomenengineers.illinois.edu/upcoming-events/2017/10/7/engineering-round-robin

= For Kids Only (FKO): SWE engineering students visit Leal Elementary’s kindergarten class weekly to do an engineering
lesson and a hands-on activity.

= Introduce-A-Girl-to-Engineering Day: https://www.societyofwomenengineers.illinois.edu/upcoming-events/2018/2/17/
introduce-a-girl-to-engineering-day-2018

= Mommy, Me, and SWE: outreach for 4th—6th grade girls and their moms.

= Qutreach to Champaign-Urbana Special Recreation Center (monthly)

= Step-Up. Monthly outreach at St. Matthew Middle School doing STEM topics and an engineering project.

O Women in Engineering (WIE): http://wie.engineering.illinois.edu/

Externally Funded:
O NCSA

= Blue Waters
= Blue Waters Graduate Fellowship Program: https://bluewaters.ncsa.illinois.edu/fellowships
== Blue Waters Internship Program: https://bluewaters.ncsa.illinois.edu/internships
= CADENS: http://avl.ncsa.illinois.edu/category/cadens
== |INCLUSION: https://reu.ncsa.illinois.edu/welcome-to-reu-inclusion/
== SPIN: http://spin.ncsa.illinois.edu/
O Extreme Science and Engineering Discovery Environment (XSEDE)

= XSEDE Scholars Program: https://www.xsede.org/xsede-scholars-program
= XSEDE Student Champions Program: https://www.xsede.org/web/guest/student-champions
O lllinois Partnership for Respecting the Identities of Students in Engineering (iRISE): http://irise.illinois.edu/

1This listing of lllinois STEM Educatiobn Outreach programs is by no means a comprehensive list of all departments, programs, faculty,
centers, and/or student organizations on campus which do STEM outreach. For further data about these programs, please see: http://
istem.illinois.edu/resources/stem-ed-outreach.html
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A CAMPUS-WIDE INTERDISCIPLINARY
COLLABORATION...

es at both the local and state levels, 2018 was

an eventful year in STEM Education initiatives
at the University of lllinois at Urbana-Champaign. With
well-known dedication, faculty, graduate students,
and undergraduates on our campus extended their
research and teaching expertise by working together
and participating in interdisciplinary activities to design
accessible, high-quality, innovative STEM Education

programs. :
The 2018 I-STEM mzﬂﬂzir!atures more than
0 page of selected stories highlighting how cut-

ovations

I n spite of the severe economic challeng-
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student prepares to launch
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During Entomology'’s
2019 Insect Fear Film
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INTERDISCIPLINARY STEM
EDUCATION OUTREACH

A Clinton 4H
student uses

a magnet to

make iron ferite
shavings in the
tube move around.
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CORNERSTONE CHRISTIAN HOMESCHOOLERS’
STUDENTS DESIGN INFANT INCUBATORS USING POETS
RET-DEVELOPED CURRICULUM

January 24, 2019

ver the last several
months, 7th through
12th grade students who
are a part of a home
school support group, Cornerstone
Christian Homeschoolers, have
not only been learning some things
about engineering and heat, but
they have been discovering that
engineers work to solve real-world
problems. Using a POETS RET-
developed curriculum, Joe Muskin,
Education Coordinator for the NSF-
funded POETS (Power Optimization
for Electro-Thermal Systems)
Engineering Research Center, has
been working with the students who,
after learning some of the science 4
and engineering they might need to ;
draw on, have been designing infant incubators for
the developing world.

“One of the real problems of the world is that
when babies are born prematurely, they can't
regulate their body temperatures very well,”
Muskin explains. “We in the Western world, we
have incubators which solve the problem. So we
think what we need to do then is ship off our old

Students measure
the temperature as
ice changes states
from solid to liquid

Joe Muskin chats with Cornerstone Christian
' Homeschoolers about their incubator design.

S e S

incubators. And we do. But the problem is they're
sitting in the hospital unused because the people
that need them are not at the clinics.”

Because many parents in third-world countries
either can't afford to pay for a hospital visit or can’t
physically get to a hospital, the idea behind the
curriculum is for students to design an inexpensive
incubator that can regulate a baby’s body
temperature without the use of electricity, which
sometimes doesn’t exist in more remote locationis,
or solar heat, which would be very expensive.

“So what these students are doing is
trying to come up with a real solution
to this problem,” Muskin explains.

The idea is to use chemical reactions that produce
a certain level of heat that can be sustained for a
long period of time. So through the curriculum, the
students have been exploring a number of different
chemical reactions.

For example, while exploring chemical reactions,
they've learned what's actually happening, how the



molecules actually change. “We looked at what
was going on,” Muskin says, “and we wondered,
‘Where did this gas come from? Why was it not
here before?’ We did a lot of thinking, and we
actually came up with the idea that this must be
something new and different.”

Using inquiry-based learning techniques, Muskin
reports that the students themselves have been
“kind of driving that learning,” and, through
exploration, have come up with a number of
scientific principles on their own.

“They did, they figured out that there's
something new here...something
that wasn't here before. It's not just
released; it's new. So they got that
idea, and | think it makes it a lot more
understandable. Not only that...
we talked about ‘What is heat?’ And
they came up with the idea that the
molecules are moving at different
speeds, and they're moving slowly
when it's cold, and when you heat
something up, they're moving fast.”
Joe Muskin and
students watch as
chocolate changes
from a solid to a
liquid, measuring
the temperature
changes over
time. Once the

experiment was
done, they got to

eat the fondue. E
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In the context of designing and building their
incubator, one of the problems the students ran
into was that chemical reactions produce a lot of
heat very suddenly, and then cool off really quickly.
However, for an incubator to work properly, the
heat needs to be long-term, and to somehow be
captured.

To solve this issue, students needed to learn about
another scientific principle: phase change. The
idea was to try to make the heat more long term

by using phase change materials, and thinking
about what's going on when something is changing
phase. Before building their incubators, they

also needed to address the difference between a
conductor and an insulator. So they studied things
that conduct vs. things that insulate, not just heat,
but electricity, and what's actually going on in these
materials.

One experiment they did involved placing ice cubes
on two different surfaces, one a conductor, and one
an insulator. In the image to the right, the surface
on the right was the insulator, and the ice melted
much more slowly.

“So all through this, they're actually
learning a lot of science as they're
trying to solve areal problem,” Muskin
says.

He adds that working to solve a real-world
problem is actually really important so the students
understand that:



“Engineering is not just a weird, meta
thing; they’re actually solving a real
problem, and they're actually saving
lives. They really bought in to the idea
of trying to save these infants.”

So the curriculum not only addresses a real
problem that needs an understanding of the content
that they want to teach, but it's also being used

as a model for why kids might want to consider
engineering as a career. Plus, one thing that
teachers who use the curriculum will appreciate,

it's aligned well with the science learning standards
about heat and chemical reactions.

“As they're doing this,” Muskin says of
the students, “they may not realize it,
but they're learning a whole lot of this
content. So that's the purpose around
this.”

The idea of trying to solve a real-world problem
seems to appeal to thirteen-year-old Libby Boyer,
an 8th grader. She says that was one of her favorite
parts of the project: “It's cool having the idea of
helping real-life problems,” then adds, “And | also
like the chemical reacting kind of thing.”

Regarding potential discoveries she and her
teammates had made, she explains, “We have
some things that went around the temperature

of what we need, which is good.” Their secret
formula? Boyer and her team settled on a chemical
reaction comprised of 17 grams of water, 17 grams
of road salt, and 30 grams of Vaseline gel.
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Like Boyer, 9th grader Matthew Lugardo

A student i )
slBws the reports that he also finds actually creating
__ data they: an incubator that might make a difference
* * \ recorded for people to be quite rewarding. “If we do
a_ﬁrolm their make an improvement, this will be able
‘test'chemical | to impact lives.” He adds that he finds
reaction, this aspect really exciting, adding that
i which quickly. |55t year Cornerstone did POETS' solar
Sureached § car curriculum. “Being green is great,” he
y pme:ilr:'t::‘::d acknowledges, “but it's also really exciting
that to be able to do that [make a difference in
temperature . peoples’ lives].
OZ‘:;):I I::: 9 \, Lugardo appreciates Cornerstone’s
fime. \’3 collaboration with Muskin and their
» . exposure to the POETS curricula, calling

it “great, because we do so many different
things. Whereas in perhaps a school club,
I'd only be doing robotics or something. But in
Cornerstone, we do fun things...like this, and last
year we made solar cars and we also learned how
to use CAD.”

Some things he’s learned through Cornerstone’s
project with Muskin?

“We've learned some stuff about
chemical reactions, we learned

about the problems that people face

to distribute incubators in Africa

with not enough electricity, and the
infrastructure not being able to provide
electricity to the people who need
incubators. And we've learned stuff

for how to use this program and more
about conducting experiments.”

Regarding Muskin’s inquiry-based-learning
instructional style, he adds, “I definitely like how
hands on it is, and how it's not just us standing and
watching a PowerPoint slideshow.”

Muskin comments on his work with groups like
Cornerstone:

“I think it's really important to reach
all students. I think home school
students are a group that tends to be
overlooked.”

Muskin adds that the teachers who are helping to
develop the curriculum are actually testing the unit
out in a school that's in a rural area as well.



Two students show
off part of their
incubator prototype.



AT FIRST LEGO CHAMPIONSHIP, ILLINOIS YOUNGSTERS
HAVE A BLAST DOING ROBOTICS, ENCOUNTERING DEEP

SPACE

Feburary 12, 2019

fter working for months to build then
program their Lego Mindstorm robots
to do space-related activities, 48 teams
of 4th—8th graders (9—14-year-olds),
including four local teams, showed up at the ARC
on Saturday, January 26th, to compete in the
FIRST Lego Championship for central and southern
Illinois. The competition is sponsored by FIRST
(For Inspiration and Recognition of Science and
Technology) Robotics, and its partner Lego, (a
foundation supporter), with support from its local
partner, Engineering at Illinois. Along with robotics,
the youth learned a bit about space; gained
leadership, team-building, and communication
skills; plus gained some core, life-long values.

"They're learning how to be leaders
and how to talk to members of the
community about what they have
done,"

explains Sarah Lubic, the FIRST Lego League
program director for state of lllinois, regarding
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The Robo-Lions test out their
robot prior to competing.

some of the skills besides robotics that the young
participants were gaining through the experience.

For Lubic, the January 26th event was her third
and final state championship for the year, part of
a year-long process that began last summer. For
example, as part of the statewide competition, each
of the 600 FIRST teams registered in the state,
which can be started by organizations, schools,
and individuals, and can be corporate funded,
had built a robot using Lego pieces from kits then
programmed them to drive autonomously and
interact with a table filled with various challenges
related to this year’s theme: Destination: Deep
Space, which addressed the challenges having to
do with living or working in space for a long period
of time.

Teams also had to build, entirely of Legos, the set
of challenges that filled their table. The various
missions and field elements on the table were
designed by a Lego educator, along with someone
at FIRST headquarters. Teams registered over the
summer then received their kit and built their own
set and table.

One of the key technological challenges, of course,
was programming the robot to do the
various tasks. Most teams used the
software that came with the kit. However,
for the first time, teams were allowed to
use other software coding programs, such
as Microsoft's version.

During the contest, each team’s robot had
to do various missions on the table worth
a certain number of points, following the
process they had developed over the year
designed to give them the most points off
the table. Scoring was done by referees.

In addition to the kids learning robotics,
another of FIRST’s goals is to teach
the kids some of its core values:
discovery (exploring new skills and
ideas); innovation (using creativity

and persistence to solve problems);
impact (improving our world); inclusion
(respecting each other and embracing



differences); teamwork; and
fun. To emphasize these
values, teams were to create
display boards demonstrating
how they had implemented
these values during the
process. In addition to
competing their robot, teams
also had to give five-minute
presentations to a panel

of judges, which included
some engineering students,
during which they explained
what their team had done

in support of the program,
how they’d grown, and what
they’'d learned as a team
over the season. Plus, teams
were evaluated on how their
teamwork skills were being demonstrated during
competition.

While the competition was obviously about
competing, along with gaining skills and
emphasizing character, it also emphasized fun.
For instance, each team wore matching costumes
related to the theme, or their team’s name. Plus,
the referees and judges added some fun to the
event via their outlandish hats.

In addition to practicing their presentation and
communication skills with the judges, during

the season, many kids had opportunities to
communicate with experts in the field of space
exploration. Many worked directly with people at
NASA and SpaceX, asking the experts questions
then getting feedback on their project. So in
addition to the many other things participants
learned, they also some things about deep space.

With its carnival-like atmosphere, the competition
also provided additional learning experiences. For
instance, representing lllinois Engineering were
groups from several of its student organizations,
ISS (lllinois Space Society), as well as lllini
Motorsports, who set up exhibits featuring rockets
and motors to expose the young participants to
engineering.

Plus, for some teams, the fun and exposure to new
things won’t stop. The top team from this event
can go to Detroit in April, plus FIRST brings teams
together from around the world into world festivals,
such as Houston in April 2019. Plus teams can go
to Turkey or Australia to compete.

In addition to the program’s many short-term goals,
one of its long-term goals is to get kids into the
STEM pipeline:

According to Lubic: “The idea behind
FIRST is that if we do not start
younger with getting kids interested
in STEM, they are not going to end up
in the field, and we don't have enough
kids going into these fields.”

In addition, another goal of FIRST, as well as
many of the folks involved with the program, is
to increase the diversity in STEM fields.

“There's a huge focus on women
and minority students,” adds Lubic.
“They want to bring in and change
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. “FIRST Lego League is one
E of the most influential things,

| think, that can really get
students in elementary and
middle school engaged in
engineering challenges early on.
It was super influential in getting
me into STEM. | love it because
they actually get to build the
robot with their hands.”

@
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She claims the robots they build are:

= /B F A “super versatile, and you can

% Local -"»_ Champai build whatever you want,”
Coders at the FIRST Le

o — Then adds that participating in FIRST

the culture of what is the face of STEM. TIES LGS MEE WE LS [EIETEs.
There's a huge push to really include
and expand the horizon of what does “They encourage not just building the
STEM look like. There's a huge push robot,” she continues, “but it's part of
for equity and inclusion from the being a team, and it's about developing
organization as a whole.” a project too.”
She goes on to explain why diversity in STEM fields What does Carroll find so rewarding about FIRST
is important: it produces diversity of thought. that has kept her involved with the program so long
as an adult?
“The idea within the program is that
the more diversity that you have on a “I'love seeing the kids come up with
team, the stronger the team becomes inventive solutions to really unique
because you have these divergent problems.”

perspectives that then get
brought together, and then
they culminate into this more
cohesive, more full team.
Because everyone brings a
different viewpoint.”

One woman in STEM who can attest to
the benefit of participating in the program
is Illinois Aerospace junior, Katie Carroll,
who served as a judge at the competition.
Carroll has participated in FIRST since
she was in 5th grade. When she hit 18,
she began volunteering to help out with
the events, starting as a referee, and
now as a projects judge. She shares the
significant impact the program can have
on kids, based on its role in her life in
regards to her STEM career aspirations.
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Regarding FIRST’s ability to pique kids’ interest

in STEM, Lubic’s own children, have now moved
on from this age bracket and are in their second
year in the FIRST Tech Challenge’s 3rd level. A
sophomore and junior in high school, both are
planning on pursuing careers in STEM or maybe
business. Regarding the benefits of FIRST’s multi-
level program, she explains,

“You want them to finish this level
wanting more, because then when they
participate in high school, in robotics,
they now are in a group of individuals
who are a smaller pool and have a
huge body of experience to talk about.”

One of the benefits of FIRST is that there's a

community of individuals who are on the kids’ side:

“These are kids, adults, and families
that recognize the need to inspire
kids, to give them an open-ended, no
holding back experience.”

She explains the impact interacting with adults in
this supportive community can have on a kid.

Members of the These Are the
Driods You Are Looking For
(T.A.T.D.Y.A.L.F) team at the FIRST
Lego Champtionship.

“It opens your eyes when you're told
that you need to consult with people
who work in the industry as a part of
your game. It changes the mindset.
‘Can | call this company up? I'm just

a sixth grader!” Yeah, you can. When
they get a response, their whole world
shifts because this is such an amazing
experience.”

She goes on to share what she personally finds
rewarding about the competition.

“You'll see ateam struggle, struggle,
struggle to do just one small
movement all day long, and the last
round it comes together and they're

all losing their minds because it finally
working and they figured it out. It's that
perseverance and spirit of not giving
up that—it's like that Explorer Gene
they call it sometimes—you just want
to know how.”

“It's such an amazing environment to get your kids
into," she adds, summing up the FIRST experience.




MONTICELLO TEACHER EXPOSES HER STUDENTS TO
THE ENGINEERING PROCESS VIA A PRIMES- AND POETS-

DEVELOPED CURRICULUM

Feburary 20, 2019

or the last month or so, eighth graders
in Jennifer Smith’s class at Monticello
Middle School have been learning a
whole lot about what being an engineer
might be like. They’ve been designing infant
incubators as part of a month-long curriculum
Smith helped design when she participated
in the PrIMES (Practices integrating Math,
Engineering, and Science) program, an ISBE
grant developed by Barbara Hug, Sammy
Lindgren, Sue Gasper, and Megan McCleary,
along with POETS' Education Coordinator Joe
Muskin. While working on the curriculum, her
students have not just learned some science
and about the engineering process; they've also
experienced what working on a team is like and
that engineers can make a difference in people's
lives.

POETS (Power Optimization for Electro-Thermal
Systems), an NSF-funded Engineering Research
Center has been involved with the curriculum
from the beginning, including helping fund the
first implementation under PrIMES. The goal of
the curriculum, addressing a real-world, heat-
related problem, closely aligns with the Center’s
goals: to develop innovations related to heat
that provide “more power in less space” and
which have the potential to impact our everyday
lives. And that’s exactly what the curriculum

was about—designing an inexpensive incubator
that can regulate a baby’s body temperature.

So although PrIMES ended about a year ago,
POETS is going to continue developing the
curriculum. In fact, Jennifer Smith and the rest
of her team from PrIMES will be participating in
POETS RET this coming year.

The challenge in regards to designing the

infant incubator was to make one without using
electricity, which sometimes doesn’t exist in more
remote locations, or solar heat, which can be very
expensive, but instead to use chemical reactions
that produce a certain level of heat that can be
sustained for a long period of time.
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Smith says she got involved with PRIMES in order

“Find a good solid way to bring more
engineering into my classroom,
because it’'s a big part of the Next
Generation Science Standards.”




She also wanted to ensure
that her students had an
opportunity to practically
apply the science content
that they were learning by
trying to engineer things.

Plus, she admits, “It's fun for
the kids.”

Do her students realize that
what they've been doing is
engineering?

“They do, she

acknowledges, “because

we’ve talked about the A Monticello Middle
different steps, and we School student glues some
talk about what engineers insulating material to his
do.” When designing team'’s incubator.
the curriculum, she also >~
attempted to make sure '

that it emphasized the

engineering process.

reports that it was one of her students’ least favorite
aspects of the project. “They don't like that,” she
admits.

“That’s one of the reasons that we Another key emphasis was learning to work as
have a budget; that's one of the a team. Smith acknowledges that teamwork is
reasons that they have a design plan; an important aspect of engineering and shares
it's one of the reasons they prototype the benefit of the incubator project in terms of
and prototype, and prototype. So they teamwork and collaboration. “Engineers work

understand the process ” she explains together on teams,” she stresses, then explains
P ’ P : how they went about fostering that. “They each

had their own designs to start out with and what
While preparing and sticking to a budget is an materials they wanted to use, and then they had
important part of the engineering process, she to come to a group consensus, and then they had
to come to reality with the

— budget.”

Knowing the likelihood
that one or more people in
a group will just naturally
tend to take over, she
built something into the
curriculum to prevent that.
Thus each team created a
plan detailing:

fil) o®ECT/, ' # “Who's responsible
RS ¢ B for what aspect of the
=y % 2 ' building to ensure
/ that everybody is
EVERYTHING ( building and not one
Two Monticello Middle School person is taking over
students begin constructing what they do,” she

their incubator.




explains. “But it's
super important to
try to build cohesive
ways for students
to collaborate with

each other, which is
sometimes difficult.
And so we spend a lot

of time on that.” /
i

When it comes to a real-world
project that is well aligned

to all that the curriculum

was intended to impart to
students, the infant incubator
is brilliant. It's got the human
component; it's serving
people. It's multidisciplinary;
it teaches the students about chemical reactions
but it's also got engineering design and building a

A Monticello Middle School student collects the
foam they will use to make their incubator.

A group of students
preparing the budget for
their incubator.

[ .

prototype; it's also got a budget. So it incorporates
several different disciplines. How did Smith and her
POETS RET cohorts come up with that?

Smith admits that their initial curriculum design
involved building an incubator for turtle eggs,

then credits Joe Muskin with steering them in

the direction of doing incubators for infants,
acknowledging that, “While the turtle incubator was
fun, there’s not as much of a demand or a need for
that.”

Smith claims her students seemed to have bought
into the whole, ‘We get to help people through this”
notion. However, she also didn’'t want her students
to see it as an “us and them” situation. “I don’'t want
to create that dichotomy,” she stresses.

So one of the things that she’s talked about with
her students is that there are people throughout the
world and also in the United States who may not
have access to electricity or incubators.

“So | want them to see it as the global
issue that it is, but also to bring light
to medical access and things in

underdeveloped nations. | want them
to see that we have hospitals, and we
have easy access to get to a hospital,
but that's not the case everywhere.”

So she has sought to ensure that her students are
being respectful of other cultures and other ideas.
“Other ways of life are important too.”



In addition to developing a great curriculum to Smith adds that the incubator curriculum had
teach to her kids, Smith explains that, personally, been a great project, and she was excited for the
being in the program gave her "permission to students to test their designs, to:

try and fall, | think,” she explains. And like her
students, she and the other teachers also enjoyed

. “See what we come up with and how
the collaboration.

they might redesign. These tend to
be the things that they remember the
“So a group of teachers passionate most, so that’'s important.”

about an idea and wanting to try

something out and being able to
collaborate and build off of each other
for that.”

Regarding whether any of her students might end
up being engineers in the future, Smith claims, “I
think every student has different skills; | think they
all have the potential to be engineers, different
types of engineers.”

She adds that POETS has also done a really good She even has concrete proof that exposing her
job of helping with the materials, and things public students to engineering has impacted them. She
educators sometimes have difficulty accessing. reports that when she visited the high school
When the ChromeBooks her students had access recently, one of her former students who had

to dldn't have the necessary software on them, worked on some of her engineering projects in
Muskin lent them laptops with the proper software. 8th grade told her that she’s decided to become a
“So being able to use the materials like that has mechanical engineer. “So that was pretty exciting to

given us a wider range of activities that we can do, hear that. So you never know; you never know who
she explains. or when they might decide.”
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A group of students with their completed
incubator, which includes side windows so
caregivers can see the baby inside.



STEAM STUDIO ASTROTECH UNIT FOCUSES ON
TELESCOPES COURTESY OF ASTRONOMY’'S WONG

February 27, 2019

hen folks at STEAM Studio, Next
Generation School's after-school
program that emphasizes STEAM
(Science, Technology, Engineering,
and Math [STEM], plus Art) were planning a cur-
riculum on Astro-Technology, they recalled that the
father of one of their students was an astronomer.
So it made perfect sense for lllinois Astronomy Pro-
fessor, Tony Wong, to come and present to Kristi
Hiatt's Tera class (3rd—5th graders). During his visit,
Wong didn’t get to share much about his research
in molecular clouds, star formation, or the evolution
of galaxies, but he did get to zero in on a tool he
uses on a pretty regular basis: the telescope. And
not only did the students learn about different kinds
of telescopes and what they’re good for, they ac-
tually got to put together some Galileo telescopes
and look through them to see what they could see.

According to STEAM Studio Director Angela Nel-
son, their intent behind the unit was to broaden
students’ perspective of what astronomy is:

“When you say space,” Nelson
states, “kids think planets, rockets,

Mars rovers. So we wanted to break
that thought process and start to

14 —

Astronomy Professor Tony
Wong introduces STEAM
studio youngsters to
telescopes.

make them realize all these other
opportunities.”

For instance, Nelson recalls that when planning
the unit, they wanted someone with an expertise in
astronomy who could help kids understand a little
bit more about astro-technology than just rockets.
So when they contacted Wong, and his response
was, "No, no, I'm not going to be very helpful for
you, because | don't work with rockets," their
response was, ‘No, no, no. There's so much more
to technology. I'm sure that as an astronomer, you
gotta’ be doing something with technology. You
gotta’ know about stars somehow! You've got to be
using computers or satellites; any of that counts
as technology.’ So we want to show them the wide
range,” Nelson explains.

When, after further discussion, Wong shared how
important telescopes are in his research on solar
systems, it was decided that he should do a lesson
on one very important instrument when it comes to
astro-technology—the telescope.

During the activity, Wong described how telescopes

work, plus gave them examples of some import-

ant telescopes and what they're used for, such as

the Hubble Space Telescope, the Chandra X-ray

Telescope, and the Spitzer Space Telescope, which

focuses on the ultrared band and represents heat.
When explaining that the Spitzer
could detect infrared heat signa-
tures, he whipped out his phone,
on which he had installed an app
in order to demonstrate how the
telescope worked. The app used
the phone's camera to make the
invisible infrared light visible and
showed the students their heat
signatures, which, of course,
fascinated the kids who got a
kick out of looking at not just
their own but each others' heat
signatures.

The piéce de résistance of
Wong's lesson, of course, was
that he was able to obtain a half
dozen Galileo telescope Kkits that




STEAM Studio teacher Kristi
Hiatt helps a student adjust her
telescope.

the teams of kids got to assemble. He believes that
the hands-on activity he did with the students had a

positive impact on them, declaring that:

“Building the telescopes gave the
students a feel for how a telescope

works.”

Of course, the real fun began once the students
had finished assembling their telescopes and took
turns looking through them to see if they could see
something...such as down the hallway or out the
window. “So it's small, right?” Nelson admits, then
philosophizes: “Maybe not the moon, but

Galileo had to start somewhere too!"

Wong, who has no doubt spent a great
deal of time gazing at the heavens, was a
bit disappointed about the viewing mate-

rial, but is hopeful that should there bea | 7.

next time, he might get to show the kids
some of the cool stuff he gets to see in his
work. “Unfortunately, they did not have a
chance to use them on a clear night,” he
laments, “but for older kids, we would cer-

tainly want to do some night observing.” r

Regarding the benefit of having university
folk visit STEAM Studio in order to inter- ==
act with elementary school kids, Wong
believes that:

| 2= §
- .
| Two STEAM Studio *RR“E
' youngsters work

on assembling their
Galileo telescope.

“All kids are interested
and curious about
science, and so they
enjoy meeting people
that have made
science their career.”

He adds that for university
researchers like himself,

it's a chance to “share our
excitement about science,”
divulging that, luckily, he and
his colleagues often have
flexible schedules that allow
them to be out of the office
during the day.

Wong believes that, as an
expert in his field, one of his
responsibilities is not just to
answer questions, but to help
to correct misconceptions.

“When it comes to astronomy,” he
explains, “kids automatically will pick
up things, but not everything they hear
is true.”

(Such as from movies or tv, for instance? Exactly
how accurate is the astronomy behind, say, Guard-
ians of the Galaxy or Star Trek?!)

In addition to introducing the youth to telescopes,
Nelson and her team also wanted to give their
students a taste of other space-related compo-
nents. For example, another piece of the curriculum
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Angela Nelson It was impressive,” Nelson re-
. helps a STEAM ports, “some of these systems
Studio student that these kids had. Some of
trouble shoot them worked. Some of them
LESCEIUETSGE  were a little more challenged
~ rover. by it.”
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She indicates that through

that particular lesson, the kids
learned a lot about engineering
in terms of iterations and proto-
types. In regards to things they
would want to change were
they to do another iteration
after testing, she says some
“knew where they would go if
they continued, too, saying to
themselves, ‘This part of the
system is working perfectly;
we just need to go further and

involves students using VEX Robotics to make have a way for it to drop out or a way for it to go
their own moon rovers that are able to collect rock faster down the line to actually hit the target that we
samples. Their rovers will have five minutes to try want.” She reports that students also learned a lot
and get as many samples as possible as they move from watching their peers. Some picked up some
through a course, climbing over hills and around or things by watching what other the kids had been
through the valleys while traversing the landscape. able to figure out, saying to themselves, “Oh, this

is the piece | was missing. We didn't get the tipping
Another astro-tech activity addressed LiDAR (Light point quite right."

Detection and Ranging) which, according to Nel-

son, is used to map the surface of planets from a Another aspect of the astro-tech unit the planners
remote satellite. To simulate this technology, the sought to convey was that it’s not just astronomers
Tera students created their own unknown surface who look at space, but that it's a multidisciplinary
using Lego Bricks and placed it inside a shoe box. effort. Nelson says they hoped to refute the notion
Then, they created a grid on top of their box so they that only astronomers look at planets, or that if you
could use coordinates to map locations. Finally, want to be involved with space, you must become
they used a ruler to mark centimeters on a straw. an astronomer or an astronaut. “We want them to
When they put the straw in the hole on the grid it start to realize how many different fields are out

touched the unknown surface there, and how you can be involved in this without
inside the shoe box in order

to determine the height of the
terrain at that location. Once
they collected their data for the
unknown terrain they were able
to draw a sketch of what the
surface looks like.

Students also created a device
in order to drop off materials at
a specific endpoint on the moon.
So they actually created some
type of zip line system which
had to release at a specific point
on the zip line. So the students
had to figure out a way to stop it
and have it drop something.

Wong (left) and several students
enjoy seeing their infrared heat
signatures on his phone.



being an astronomer.” She indicates that in addi- students through this unit is how to problem solve:
tion to disciplines one might expect to be involved “How there are multiple solutions to the same com-
with space, like astronomers and astro-physicists, ponent or system that's put in front of you,” Nelson
other completely unexpected disciplines might be explains. “And that's a big part of what NASA does,
involved with space. right? It's like, we have this problem; we're out in
space; we need this fixed. Who can come up with
a solution that works with the materials that we
have?”

For instance, in line with the STEAM emphasis of

their program, she suggests that artists consider

the heavens too, sometimes in collaboration with

scientists who study space. She particularly stresses giving students opportuni-
ties to problem solve:

“Right down to, we're working on art

projects of how do you decide what “Because a lot of the jobs and the
colors the planets are in other solar problems they're gonna’ have to solve
systems? There's beautiful artwork out in their future, they don't exist right
there, but do we really know exactly now. So the more we can give them
what color those are? So how does the practice of these situations, and
an artist make that decision, and how give them a chance to test it out and

do they work with scientists to come go, "Oh, I know something about

up with something that would be a fair cameras," or "I know something about

representation for a planet?” color,” could we take that, with what
we know now about the solar system,
and build something from it?

Teaching assistant Deborah Waters (center), who
was helping with the activity, prepares to look
through the telescope she and several students
assembled.



“The way that it's designed,” she
explains, “the conversations with the
experts, all of that is to really kind of
replicate the types of things that they
would be doing in real life in careers in
the STEM field.”
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Another life-long skill the students
gained through the fair was learning
how to learn things on their own. She = et ATE___SCORE
says the fair encouraged NGS stu- : / I}
dents to explore a subject in which
they’re interested in order to gain
some in-depth knowledge about it.

PEPSI

“It gives them that

experience of having a
guestion, having a passion,
and pursing that in a way

that causes them to dig a

little bit deeper. Because it's

all individualized, and they 4
can create their own path,

they want to go a little bit
deeper than they would in

the context of a normal classroom.”

Another life-long skill students gained was commu-
nicating... especially talking to someone who might
be a complete stranger to them.

“Having our experts come in and
spend time with our students and talk
to them, it gives them that experience
too of meeting someone new and really
having to explain from the ground

up what they did. It builds a sense of
community, but also the individual
passion that they want to pursue.”

“I've been very excited about just
seeing small children get into science,”
she reports, regarding her experience.
“I think that's really important...l really
think that small children should be
initiated early on into science, and
NGS does a fantastic job about it.”



Nakamura, who completed her Bach-
elors in animal science and a Mas-
ters in Elementary Education, claims
that Next Gen’s schedule, which has
students doing science every day, is
really unique to the school.

“Science just sparks so much
curiosity with the students and
something that they will need
in the future with technology
and engineering. So many of
them want to do things with
computers or things with
building, and | think this serves
as a great opportunity to start
' giving them that experience
with seeing that this is all that
goes into being a scientist.”

She adds that she’s happy to be at Next Gen
because she loves science and getting to teach it
every day. “I was so fortunate because science is
something that | love learning about, and now | get
the chance to teach and hopefully inspire passion
in the students that | am with here.”

“| totally was hands off,” she claims. “I
took him to my lab, and he was able to
do alot of things, think about it, and |
did give him a lot of freedom in term of
thinking and execution. But when the
results came out, we obviously had a
lot of discussion of what it means.”

“We've worked for the past month
with the students on coming up with a
guestion, and all the different aspects
of the science and engineering steps.
It's really cool to now be able to see
them present to the experts, and now Stacie Nakamura, a new
see just how much knowledge they are primary (K-5th grade)
to gain from this.” j science teacher.



Another Science and Engineering Fair rookie was
Jennifer Wick, a Public Programs Spe-
cialist at the Champaign County Forest
Preserve District, who oversees envi-
ronmentally-based public programs,
including summer day camps. Her first
year serving as a community expert,
Wick agreed to participate because the
fair sounded like, “a great way to interact
with kids and hopefully give them some
good feedback that can help them make
improvements next year and show them
that it's cool to be interested in this sort of
thing."

Her impression of the fair? “It's so im-
pressive to see the thought that these




BECERRA AND MUSKIN EXPOSE WILEY FIFTH GRADERS
TO ENGINEERING VIA FUN SOLAR PROJECTS

March 7, 2019

n most Tuesday mornings since the
end of January, Tanissa Tutwiler's 5th
grade class at Wiley Elementary has
been learning some things about me-
chanical, electrical, even environmental engineer-
ing via some cool hands-on projects, including
making a solar cell and designing a solar car. The
activities were presented by a couple of lllinois
staff who are passionate about STEM education:
Natalie Becerra, who currently works as Extra
Help for the Graduate Office in Academic Affairs,
but who dreams of doing STEM outreach perma-
nently, and Joe Muskin, the Education Coordinator
of the Mechanical Science and Engineering De-
partment. ‘

Becerra, who plans on visiting the classroom nine
times to lead these activities, shares why she
decided to do this project: “I really want to be a
STEM outreach coordinator,” she admits, “so this Natalie Beccera
seemed like a fun project to work on.” Becerra re- helps Wiley
calls chatting with Joe Muskin and learning about w; Elementary
the solar car unit he’s been developing. “So | saw students test
how it worked,” she adds, “and | thought we could e
bring it here.” Natalie designed the unit teaching
students about solar and hybrid car technology by
pulling together various activities and curricula,
including the POETS-developed solar car curricu-
lum.

N .

tivity called “Juice from Juice!” which she learned
about when volunteering at Caltech, the students
made dye-sensitized solar cells using blackberry
juice as the light-absorbing material.
As part of her emphasis on the environment and
sustainability, for the first lesson of her project, she
actually had the class making solar cells. In an ac-
M. _____ "Yeah, they got some power out
of them,” she says, “so that was

Did they work?

Natalie Becerra explains to the 5th i
grade class from Wiley Elementary exciting!
School about the solar car project.

Becerra explains why it's good for kids to do
hands-on projects like these:

“I think it really teaches them to
. become engineers and really play
with things,” she claims. “Some

students learn the best by using
their hands. We all learn differently,
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and | think the more different A fifth grader works on
ways we can learn, the more his team’s solar car.
we can actually grasp ideas
and internalize them. | think
it's good to get different
pathways, listening, writing,
working with your hands,
kinetics.”

The kids weren’t the only ones who
gained something through this project.
Becerra discovered some aspects of
the curriculum that she might want to
tweak before doing the next iteration
with another group of kids. For exam-
ple, the solar cells project required a
lot of input from her, and going from
group to group. a lot of fun,” she acknowledges, “so that's been
a plus.” She also expresses her thanks to Ms.
“Maybe that's not the best way to Tutwiler for allowing her to do the project with her
go,” she admits. “So I think a project class, and to Joe Muskin for having provided all

like this where everyone gets to play A el s,

around and work with things without Wiley’s fifth grade teacher, Tanissa Tutwiler,

so much input from me is more helpful shares some of the benefits of doing this project
and more fun for them.” with her students.

So she’s planning making some adjustments.
“Yeah, exactly,” she affirms, regarding changing
the curriculum so the students somehow need her
less next time. “That thought process is getting
me to really think like a better coordinator of these
projects.”

“Well, besides the fact that they're
having so much stinking fun,” she
exclaims, “it actually aligns with what
we're doing now with science. Starting
last year, we're doing a lot of inquiry-
based, project-type learning, so this is
allowing them to figure it out without
us telling them what they have to do.
It's a lot of thinking.”

Despite the learning curve, Becerra says she
found it to be quite rewarding. “I've definitely had

v
Plus, she’s quite pleased that it
lines up with some of the skills
listed on their report card. “I totally
have something to put on there for
them working with a group,” she
explains, as well as addressing the
guestion, “Were they able to think
outside of the box?’ It all works
out.”

\ ' So how did her students do in
O\ - A ~ | regards to learning teamwork and
Tanissa Tutwiler helps one of her working with a group? Did they
x students construct her solar car. collaborate, or did one or two mem-
| = N bers of the group tend to take over?

”

L.



Tutwiler indicates that most of the groups worked
really well together, because this actually, wasn’t
their first group project; they've done other proj-
ects, and are currently working on something else
in science. Of the nine groups, she reports dealing
with one group that was particularly frustrated:

“With just a little bit of a nudge and helping, they
are getting somewhere,” she reports, indicat-

ing that she’s been seeing them talk about what
they're going to do. “They did have a little bit of
issues that were frustrating because they didn't
have instructions on how to do it,” she adds, “but
they started listening to each other, and I'm seeing
progress.”

Regarding whether she’s seen any future engi-
neers among her students, she reports, “Oh my
goodness, absolutely!” then indicates that she’d
pointed out to both Becerra and Muskin, “You
need to pay attention to these two groups!

A Wiley Elementary 5th grade studen
tests his team'’s solar car.

She goes on to share about the impact the project
was having on a particular student: “One of my
top kids, he was super excited about this because
he could use all the extra stuff that we don't really
do here [in class normally], and his parents are su-
per excited about that because it is a really good
thing.”

Tutwiler shares one of the benefits of bringing
university people into her classroom: “More ideas!”
she exclaims. “This gives me a chance to think

if we can do it next year maybe, or some type of
adaption of it. Plus, I've learned more.” One of

the things she herself learned about was using
blackberries to fuel a solar cell, along with trying to
“figure out how to get that motor running—I didn't
know about that either. So I'm learning too!”

Tutwiler’s take on the whole experience? “This is
really cool and I'm super excited!”



ENTOMOLOGY'S 2019 INSECT FEAR FILM FESTIVAL
TOUTS THE TERRIFIC TERMITE

March 1S, 2019 Clem says the IFFF was a collaborative effort
between EGSA and the Entomology Department
est anyone get the wrong idea about the Head, May Berenbaum, who began it and has
36th annual Insect Fear Film Festival been heading it up for years. Berenbaum usually
(IFFF), the event wasn't just to celebrate develops the theme and picks the movies, while
scary (or cheesy, perhaps?) movies about Entomology’s grad students do the rest. “It's part of
an insect. The February 23rd event was actually our department's way of reaching out to the public,”
a love-fest celebrating insects, particularly the Clem asserts.

star of the evening, the termite. Sponsored by
Entomology and the EGSA (Entomology Graduate
Student Association), the goal of the evening was
to help folks overcome their fear of insects, plus
to educate them that not all insects are pests, but
that many are actually useful. And of course, the
overarching goal for the evening was for everyone
to have fun.

Every year the IFFF has a different theme; this year
the star of the show was...termites!

Berenbaum chooses the featured insect every year,
which has never been repeated over the 36-year
run of the Festival. (Luckily, there are lots of insects
from which to choose.) Why does Berenbaum do
the IFFF every year?

Coordinating the 2019 IFFF were members of the
EGSA, including its two Outreach Coordinators, "We do this because sometimes
Scott Clem and Ed Hsieh. Clem explains why he insects need people to stand up for
gOt involved with EGSA outreach. “So | just decid- them and exp|ain that there are so
ed | really like doing Qutreach. I_reaIIy like brlnglr_lg many misconceptions in the world,”
bugs to people and k!nda red”ucmg that fear barrier she explains. “And this year's focus
between people and insects.” He also seeks to s G enlES. el sEls (e s
show people that while many insects can be “pes- P y
ky, the majority of them are useful for a variety of well-understood of ‘5_‘” the insects—
reasons,” he says. “We need to appreciate them is the Rodney Dangerfields of the class
what I'm trying to advocate, | guess." Insecta. Most people think all they do
is eat wood and cause problems, but
they're actually really
necessary for the
planet.”

Upon asking whether the

IFFF would supply folks with

information on how to detect

termites or eliminate them,

1 this reporter was swiftly
admonished then educated
that not all termites destroy

houses.

An lllinois Entomology “The focus of the
student (right) paints an Fear Film Festival is

insect on the face of a "o ndle eelEhirane
young visitor during the

2019 Insect Fear Film termites,” Clem claims.
Festival. “We don't want to get
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rid of them. There are some species,
for instance, the Eastern subterranean
termite, which is the main one that

we get here in the U.S., which can be
damaging to homes. So that's one of
the pest species. But there are over
3100 species of termites around the
world, and the vast majority of them
are not pests."

In fact, Clem insists that termites are really a quite
important player in the earth’s ecosystems when it
comes to decomposition of rotting trees.

"Their ability to eat wood is important
for ecosystems around the world
because they are very important
decomposers,” Clem explains. “So
they will totally just munch away at
rotten trees. They are also
important food sources for a
variety of different animals,
including humans. You think

of something like an anteater, ﬂ“"ﬂ&

-

Regarding termites’ importance in the
ecosystem, Berenbaum agrees. "They
are really important. So we just wanna
shine a light on termites, even though

they'll run away cause they're afraid of
light, but we'll shine it anyway."
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that eats termites." » -

Clem also cites certain spe-
cies in South America and
Africa who have led the way
in making our own homes
cooler in the summer. These
species build giant mounds
up to 10 feet tall, with a built-
in air conditioning system
throughout mound. Based on
these termites’ work, engi-
neers have emulated their
work—Bio-inspiration!—to
produce more efficient HVAC
systems. Plus, these termites
are not just engineers but
architects as well as master
gardeners, creating fungal
gardens in their colonies.

Creator of the
Festival, May

Barenbaum
(right), and
her daughter,
Hannah
Laskowski,

a regular at
the Festival.
To the leftis
her termite
puppet, which
was a favorite
of the kids.

Given that the event is a film
festival, another important activity was, of course,
the feature film—the 2005 blockbuster, ALIEN:
Apocalypse, with its star-studded cast: Bruce
Campbell and Renee O'Connor (ALIEN Apocolypse
poster image courtesy of imdb.com.) The plot?

An astronaut, Dr. lvan Hood (Campbell), and his
fellow astronaut, Kelly (O’Connor), return from their
mission in space to find the world has been taken
over by aliens (big termites), who intend to strip the
earth of all of its wood. Now Hood and Kelly must
lead a revolution to free the human slaves from
their alien masters.

Speaking of bad movies, what is the IFFF’s philos-
ophy behind the film choices? Clem quickly cites
that it must support the year’s theme, then deftly
passes the blame on to Berenbaum, indicating that
she probably chose it because it was the most well-
known movie about termites. Movie shorts shown
before ALIEN were about the kid-friendly, Woody
the Woodpecker, ostensibly because woodpeckers
mostly feed on wood-boring insects such as (gasp),
the termite.

CONNOR Along with selecting the films, Beren-
baum is also responsible for getting
the rights to show them. In fact, she
actually contacted Bruce Campbell
this year to see if he would come to
the Festival. While he seemed to be
really intrigued by the idea, unfortu-

nately he had to decline.

Just before the movie, Berenbaum
was also responsible for setting
the record straight about the insect



South American termite. (Image court'ésy of
Nathan Schiff, Research Entomologist for the
Forest Service's Southern Research Station.)

they’d be shining the spotlight on (in this case, the
termite), who, despite its importance in terms of
decomposition, was obviously the villain and got
a bad rap during the movie. Indicating that IFFF

is a way for folks in Entomology to “reach out to
the public,” and to "talk about these different in-
sects,” Clem continues, “It's always just a fun thing
because we show all these cheesy movies.” But
before the movies began, Berrenbaum took the
stage and listed all the different things that were
wrong about the movies and how much is actually
true, sharing what the termite is really like in the
real world.

Always a fun event for families with children, the
event featured EGSA's ever-popular petting zoo,
which is always a hit. For instance, lots of roaches
were on hand: Madagascar hissing cockroaches,
giant cave roaches, warty glowspot roaches, plus
other species. “We've got a lot of those,” Clem ad-
mits. The petting zoo also featured some large lub-
ber grasshoppers, which Clem
calls “a lot of fun,” and claims.
“Kids love handling those.”
Plus, the zoo included some
blue, death-feigning beetles,
which Clem reports are always
a big hit. “They're from the des-
ert, and they'll actually roll over
and fake dead, which is really
cool.” Then, of course, the high-
light for everyone waiting in the
petting zoo line was everyone's
favorite tarantula, Cecilia.

N

Also on display at the IFF were

exotic insects from all over

the world, part of Research
Entomologist and lllinois alum
Nathan Schiff's collection. In ad-
dition, the curator of the insect

Two sisters
e appreicate the
myriad insects
on display at the
Festival.

collection at the lllinois Natural History Survey sent
some exotic termites that Entomology doesn’t have.

Of course, in celebration of the insect of the night,
there were also special termite-related activities.
For instance, someone had built a paper-mache
termite mound. Plus, they had a termite-themed,
hands-on activity using live termites. A participant
could put a termite on a piece of paper and start
drawing with a pen, like a Bic. And because a cer-
tain chemical found in the ink mimics termite pher-
omones, the termite would follow the path. Another
important stop at the Festival was the t-shirt table,
where t-shirts with the theme and the logo are sold.
This year’s t-shirt featured a termite holding up a
globe.

The event also featured artwork submitted by local
school children, some of whom showed up with
parents in tow to see their work in the exhibition. As
an added incentive, winners received prizes.

Also available were roasted termites, so ento-
mophagists could have a taste. (This reporter
passed.) Well versed in Entomophagy (the practice
of eating insects) worldwide, Clem claims that there
are Entamophagy orgies (some insects are aph-
rodisiacs), that cricket powder brownies are quite
tasty, and that consuming insects is actually much
more sustainable than modern farming practices!

Of course, another popular area was the kids’ ac-
tivities upstairs For instance, chatting with a termite
puppet was ventriloquist Hannah Laskowski, May
Berenbaum’s daughter, who shares that she came
all the way from LA for the Insect Fear Film Festival
because Mom asked her to.




"Well, | mean, my mom runs it. I've
been going for most of my life,

and she likes to have me do some
ventriloquism with insect puppets to
add something else to the festival."

In fact, Laskowski no doubt has built up her stock of
insect puppets as a result of the Festival. She has a
bee, a cockroach, and a tick puppet from last year.
“I think that's all the insects | have. And this guy is a
termite! Or he can be an ant!” she discloses.

Also on hand were balloon insect experts, who
were quickly turning the array of colored balloons
into whatever color insect each kid wanted, includ-
ing, of course, a termite. Plus, kids could also get
their faces painted with their favorite insect.

What's the benefit of bringing kids to the IFFF?
Clem says it’s just to teach kids about insects.

“A lot of us entomologists like to say that every kid
has their bug stage, but some of us just never grow
out of it. Kids tend to be less afraid of insects than
their parents in a lot of cases. So we generally just
wanna teach kids that insects aren't all necessarily
dangerous. They all have their important value to
society and the ecosystem and the environment.”

He also adds that it's especially important for kids
to learn more about their environment, because
kids don't go outside as much as they used to. “It's
good to be able to show them a little bit about these
insects and teach them so that they can learn.”

Some of the various balloon insects

children could have made at the
balloon insect table.

-

He claims that it's also important to teach kids
that we need to help conserve beneficial insects,
because insects are declining worldwide, and it's
very difficult to know to what extent. For instance,
entomologists believe that as the good insects are
declining, pests are increasing.

“Because when you lose diversity, you end up with
a few species that become really problematic,” he
explains, indicating that the greatest example of
this is in urban environments.

“There's not as many species, but
there are a few, like cockroaches for
instance, which will absolutely take
out everything else and thrive. They
have very little competition from other
species. So it's important to have all
these species to keep each other in
check. So, yeah, that's another goal is
to kinda teach people why they need
to conserve insects, and what the
importance is."

An Entomology grad student, Clem studies migra-
tory pollinating hover flies, little black-and-yellow
striped flies that mimic bees. So what you and | are
thinking is a sweat bee might actually be one of the
100+ hover fly species in lllinois. In Dr. Alex Har-
mon-Threatt's lab, which focuses on native bees,
Clem is the only one studying hover flies.

Why should we appreciate hover flies? Clem puts
in a plug for his buddies: unlike regular flies, they
don't spread any hu-
man diseases. Plus,
he claims, “They're
actually nice to have
in the garden because
in addition to being
pollinators, the larvae
feed on pest insects."
They're attracted to
-l & aphid pests specifically,
- and will lay eggs on
1 . aphid colonies, (some-
-;_:‘ thing this gardener is
- glad to know, along
-4 with Clem'’s free expert
advice that in dealing
with squash bugs, |
should plant a trap
crop.)

*
*



An Entomology student blows

up a balloon to begin making
a young visitor's ballon insect.
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CLINTON 4-H GROUP VISITS CAMPUS, EXPERIENCES
STEM AT ILLINOIS

March 20, 2019

n March 4th,
ten junior
high and high
school stu-
dents, members of Clinton
County’s 4-H Federation
leadership group, traveled
up from southern lllinois to
spend the day on the lllinois
campus. During their visit,
they participated in STEM
hands-on activities and brief-
ly toured a number of cam-
pus buildings, including the
IGB. While here, they were
exposed to several STEM
disciplines, dabbling a bit
in Mechanical Engineering,
Math, Aerospace Engineer-
ing, Molecular and Cellular
Biology, and Entomology. Plus,

they got to interact with a number
of lllinois students to find out what

being a student at lllinois might
be like, as well as some possible
career options.
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A student adds sodium citrate to
hydrogen tetracholoroaurate to
make gold nanoparticles.

The group’s first activity of the

day was a visit to the Mechanical
Engineering Lab to participate in
several fun hands-on activities
with Joe Muskin, Mechanical
Science and Engineering’s Educa-
tion Coordinator. Muskin sought to
pique the young visitors’ interest
in engineering by introducing them
to several fun activities, but also
appealed to their practical side by
showing them a list of the highest
paid starting salaries nationwide,
most of which were in engineer-

ing.

Before beginning his first activi-
ty, Muskin attempted to help the
young people grasp nanotech-
nology and exactly how small a
nanometer is (one-billionth of a
meter). So he did a demonstra-
tion where students made a wide
circle with a rope, which was to
represent the diameter of a hu-
man hair. The tiny speck he held
between his fingers represented

the size of a nanometer in relation
to the "hair."

The first activity Muskin led them
in was extracting gold nanopar-
ticles by adding sodium citrate

to hydrogen tetracholoroaurate
(HAuCI4), which they then heated
in a boiling water bath until gold
nanoparticles formed. The stu-
dents were excited that they were
allowed to take home the gold
nanoparticles they’d made, and
also to discover that they were ac-
tually worth 50¢ should they want
to sell them on the internet!

In another activity, Muskin illustrat-
ed some principles to explain how
a toy works that they probably
played with as kids—a Magna-
doodle or an Etch-A-Sketch. The
students were given test tubes
filled with water and iron ferrite
shavings plus magnets, which
they used to move the shavings
around to create various designs.
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then given some worksheets
to complete related to those
principles.

For lunch, the group got to
experience the food court

in the basement of the Illini
Union. There, in addition

to getting lunch, they got

to feel what it might be like

to be a college student as
they were surrounded by a
bunch of lllinois students who

b e \vere eating, studying, or just
to move iron ferite hanging out

shavings around.
‘ Following lunch, the group
took a brief detour to snap
~ some obligatory photos at
Alma Mater, then on to their

In Muskin’s final activity, he introduced the next stop, a visit to Talbot Lab and Aerospace Engi-
students to NiTINOL, a compound comprised of neering hosted by the lllinois Space Society (ISS),
Nickel and Titanium made at the Naval Ordnance arranged by its Outreach Coordinator, Shivani
Laboratory, commonly known as memory metal. Ganesh

They received a small wire, which they were _ ]

instructed to twist into a shape. Once they placed it First the students had a brief tour of some of Tal-

in a beaker of hot water, however, they discovered bot's student work spaces, where they saw some of
that it reverted to its original shape. The students the many rockets ISS members had built for vari-
were also allowed to take the NiTINOL home to ous competitions. Plus got to see one of the land-
play with. marks of the Talbot basement tour, the Rolls Royce

rocket engine.
Next, several members of the IGL (lllinois Ge-

ities about mathematics regarding Automata, or complete a fun aerospace-related hands-on activ-
finite state machines. An automaton performs a ity, an Egg Drop competition. The idea was to use

programmed responses
to different circumstances. " N ; Lien I
To introduce the students :

to the mathematical idea,

grocery bags, cotton balls, etc., to build a contriv-

Students

Alexi Block Gorman drew complete a i
a state diagram of a gum- math work- o
sheet about {

ball machine, to have them g
help figure out a number of
scenarios where if the gum-
ball costs 25¢, what are the
various combinations of coins
that one can use to purchase
it (such as a dime, a dime,
and a nickel). Her second
example was using binary
code (a string of Os and 1s) to
print something on a printer
that will not print when a O is
sent but will only print when it
receives a 1. Students were
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ance similar to a parachute that would protect an
egg during a fall...from a second story window in
Talbot. Students came up with a variety of designs
and learned some things about not just engineering
but teamwork during the process. A few teams even
successfully protected their eggs!

ISS's final activity was a live video chat with an Illi-
nois Aerospace senior and ISS member, Ryan Noe
who is currently interning at NASA Johnson Space-
flight Center under the Pathways program. This
opportunity brings in students for multiple rounds
during the fall, spring, and summer sessions, and
typically hires them for full
time work right after gradu-
ation. Noe has one semes-
ter left and will be complet-
ing that this fall. During the
chat, the younger students
and leaders were able to
ask him what his internship e

has been like and things he _ o

did while at lllinois to pre- N
pare for a career, possibly f
at NASA. 7

The next discipline students
explored was Molecular ‘
and Cellular Biology (MCB),

as Max Baymiller, an MCB ;
PhD student and Outreach . N
Co-coordinator of the MC- v .
Bees (an MCB graduate %

Courtney Fenion (left) and two students
look at an art exhibit featuring reprints of
research done in IGB.

student organization),
introduced the students
to the Tree of Life and
Carl Woese’s proposal
that the taxonomy used
to classify all life include
three domains: Archaea,
Bacteria, and Eukarya as
the highest level, rather
than two kingdoms (ani-
mal and plant.) Following
his discussion, students
were given cards depict-
ing various life forms and
asked to classify them
according to either Hae-
ckel's Tree of Life model

A student shows
off the egg-drop
contrivance he

and a teammate

built during proposed in 1879, or
an Aerospace Woese’s 1990 scheme.
Engineering

Following this introduc-
tion to Woese, students
took a tour of lllinois’ Carl
E Woese Institute of Genomic Biology (IGB), led by
Courtney Cox Fenlon, the IGB Outreach Activities
Manager. There they learned about research done
at the IGB, and also got to see several labs, includ-
ing a clean room, along with some art developed
from IGB research

hands-on activity.

The group’s final activity of the day was a trip to
Morrill Hall to interact with Ed Hsieh and Scott
Clem, the two Outreach Coordinators of the En-
tomology Graduate Student Association (EGSA).
In addition to viewing the EGSA's insect collection
and learning a lot about various insects, the more




A student
enjoys
holding
Cecelia the
Tarantula.

©)

intrepid students (and leaders), were able to touch
or hold different insects from Entomology’s Petting
Z00, including Cecelia, the Tarantula.

Cheryl Timmerman, 4-H coordinator for
Clinton County, shares why she arranged
for the group of students to do a campus
visit.

“Because one,” she says, “we
want them all to come to the U of
I. We want them to understand

the opportunities that are here, i
and the best way to experience >
that is through the on-campus
visits.”

Timmerman adds that in the past, a few of
the students have attended the 4-H lllinois
Summer Academies, one-week camps in a

number of different disciplines.
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Timmerman also wanted the students to be able

to check out the engineering school as well as the
College of ACES. She mentioned that when AC-
ES’s Dean Kidwell had visited, some kids had ex-
pressed an interest in engineering and Kidwell had
suggested that they could also get a similar degree
through ACES. “She talked about the crossover
and exploring all your options,” she recalls.

Timmerman'’s take on the visit? “It's been great,”
she reports. “STEM is obviously a focus every-
where, especially in the schools. The morning
session and all the hands-on activities were great,
making your own gold is pretty exciting, and then
following it up with the math was an awesome ex-
perience for them.”

Timmerman believes her students were most
engaged during Joe Muskin’s hands-on activities,
the ISS students’ aerospace activities, and IGSA’s
petting zoo.

Shivani Ganesh, ISS's Outreach Coordinator, ex-
plains why she believes it's important to bring youth
onto campus for visits:

"Oftentimes, younger kids can

get intimidated by the scope of
engineering; | know | definitely have
been! Bringing younger students to
campus—specifically, the aerospace
engineering community— epitomizes
the fact that we're all just students
pursuing what we're passionate about.
Hence, we do our best to lead by
example."

Cheryl Timmerman
holds an insect from the
petting zoo.




She adds that the younger students
Christine Mehr | weren’t the only ones to benefit, but
(center) gives | that she and her fellow Aerospace

some advice students had also found the outreach
to a couple to be rewarding.

of students

building their

egg-drop “Seeing their excitement
EERCRatus. reinvigorates your own
passion, because sometimes

you forget what it's really like
to be passionate when you're
so busy with your studies.”

One of the 4-H youth, Colby Litteken,
a junior at Mater Dei Catholic High
School in Breese, lllinois, shares why
he wanted to come on the campus
visit.

“I've been to U of | multiple
times, and every time I've been
here, I've fallen in love with this
campus more and more. I've
wanted to be an engineer since
as far as | could remember, and
| know they've got really good
programs for that.”

Christine Mehr, 1SS's Assistant Director in charge

of Professional Development, shares why she and Littekin says he’s narrowed the field he intends to
her fellow ISS members were excited about doing go into down to two,and he’ll probably choose be-
activities with the southern lllinois group. tween mechanical and electrical engineering.

“\We were all at Shivani Ganesh and Colby Litteken

prepare to drop his egg aparatus
;[Ar,]ea td?(? r? Ithhneorvev from a Talbot 2nd story window.

what we wanted to

do. So it's really
exciting being

able to show

people that thisis ™
what you can do :
from engineering

and help talk them
through what

it's really like,

not only going
to college but

working in that
field.”






ENGINEERING OPEN HOUSE POISED TO PIQUE
STUDENTS' INTEREST IN ENGINEERING, ILLINOIS

April 3, 2019

n March 8-9, thousands of visitors, ‘
including children and their parents; |
teachers and students on field trips;
and presenters, such as current

lllinois engineering students and even alumni

showed up to participate in Dare to Defy, the

2019 Engineering Open House. For elementary

and middle-school-aged visitors, it was a chance ~ 25 , .
to learn more about science and engineering. (And WO ! -~
let's admit it, a day away from school is always fun.) A -

For many high school students, it was a chance EOH visitors watch a 3D

to discover what being an engineering student at
lllinois might be like and possibly even narrow down
their career choices. For the many alumni and their
industry colleagues who presented, it was a chance
to display their products, share their experiences in
engineering, and possibly get some young students
interested in their field and maybe even their com-
pany. For all participants, it was a chance to cele-
brate engineering at lllinois.

presentation at NCSA's Data
Visualization Theater.

fields. Some exhibits were quite loud, such as
Talbot Lab’s concrete crusher, the lllinois Space
Society’s Hyrid Rocket Engine, or some of the the
lllini Motor Sports racing cars. Plus, a large contin-
gent of lllinois Engineering students (both individu-
als or groups, numerous RSOs (Registered Student
Organizations), plus representatives from many dif-

In its 99th year, EOH was spread out across 24 ferent companies, including many alumni, showed
different locations on campus and featured numer- up to expose visitors to their areas of interest.

ous events, including several design competitions,
speakers, even a Tesla Coil concert. Its startup
showcase featured a few of the more than 1000
startup companies that have originated on campus,

For example, lllini Motor Sports teams showed off
their race cars and hoped to possibly pigue some
students’ interest in not just engineering, but in their

such as PSYONIC bionic limbs and MakerGirl. a organization. One member of the Formula Electric

nonprofit that encourages girls to pursue STEM

Nick

Tuzzak

(center)
; showing
the Illini
Motor
Sports
race car
to EOH
visitors.

team was Nick Tuczak, a senior in computer en-

gineering. What was a computer
engineering student doing on

a racing car team? Shouldn't it
be comprised of mechanical or
electrical engineering students.
Tuczak explains:

“Good guestion. So aside from

all of the electronics and pow-

er, besides that, there’s a lot of
circuit boards. So | help design
circuit boards. And on those circuit
boards are little micro-controllers
or small computers, and those
need to have software on those
to kind of help regulate the car
and get a lot of data or help keep
things safe. So | help write some
of the code as well as help design
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the circuit boards that
house those little com-
puters.”

Has Tuzzak ever gotten
to race in a competi-
tion? Not yet, but as a
senior, he expects to do

so during the competi-
tions they’ll be going to
this summer. However,
he did get a chance to
drive at EOH. “So I've
been doing a few spins
here and there,” he
says, then explains why
he and his teammates
participated in EOH.

“We want to get
other students
interested,
especially
prospective kids,
in coming here”
he admits. “So
many kids come
up to this vehicle
and they see
how awesome
itis. They're so
excited! They
love sitting in the car. They love
seeing it drive. So we want to spark
the interest in little kids of joining this
university and joining such a good
team as Formula Electric. It gets them
interested in an engineering club, or
if they want to pursue an engineering
background.”

Electric team.

Also, since the University donates a lot of money
to help fund the teams, they also feel obliged to
show the powers that be that they’re getting their
money’s worth. “We want to give back and kind of
showcase what we've been doing and how we've

been spending their money so they know that we're

making really productive use out of the thousands
of dollars that they’re donating to us.”

“l was introduced to it my freshman year, and |
thought it was really interesting,” she acknowledg-
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Computer Engineering senior Nick /
Tuzzak, a member of the Formula

es. “l just like to give
. back to the community.”

Plus, as a woman in
physics, she hoped to
serve as a role model,
especially for young
girls. “I am a huge
advocate for women in
physics,” she admits, “so
| really like to be a rep-
resentative for women in
physics for the younger
children who think, ‘Oh, |
don’t think | can do this,’
but see a woman doing
this and be like, ‘Oh, |
can do this!™

“They seem really en-
gaged with it. This demo
is new, but they seem
really interested in it.”

Regarding her “Food for
Thought” exhibit, which
she says was illustrat-
ing waves, which would
move faster, the little
candies or the big ones?
This reporter correctly
guessed the big ones.

“So everything in phys-
ics can be representative in waves, this shows
how heavier things require more energy and lighter
things require less energy so they can go faster.”

An lllinois alumna, Katelyn Balling, who studied
aerospace engineering at lllinois from 2010-2014
was at EOH to represent her company, Cummins,
which makes all different kinds of engines—except
for rocket or airplane engines, which is what she
specialized in. She explains how she ended up
going to work for a non-aerospace company.

When she was a student here at lllinois, she did
a summer internship at Cummins, and fell in love.
“I just really liked the company. | didn’t really mind
that it wasn’t planes or rockets or anything, | just
loved what | did, and | loved the people and the
culture, so | stayed.”

Balling adds that with engineering, “Just because
you study one thing, it doesn’t mean you're pi-
geon-holed...you're stuck in that forever. You can
do so much with it.”



Balling, who grew up in Newton lllinois, says that
in high school, she used to come to EOH a lot, and
admits that those experiences impacted her deci-
sion to attend lllinois:

“My high school was close enough
that we could drive here. Our math
club would come up here on a Friday,
and although we were excited to get
out of class in high school, I loved

to come; | loved to learn. There was

so much to learn; there was so much
going on. My school really didn't have
a lot of resources for STEM. We're very
small, rural. (Her senior class had 134
students.) Coming here was such a
great opportunity to learn about what
there is, what Illinois has to offer, and
what careers in STEM could look like. It
was a really cool time to learn.”

5.com.

Q Katelyn Balling at the Cummins
booth at EOH 19.

(She recalls some of the things she most enjoyed:
“They were making ice cream with liquid nitrogen,
exploding things, engines running on the quad, all
kinds of cool stuff!)

She shares EOH's impact on young visitors based
on its impact on her personally: “So | came from

a very small place (my mom teaches, my dad’s a
farmer), but | wanted to do something different.
Science just really intrigued me, but | didn't know
about it. How could | learn what there is to do?”

re about Cummins racing history on

She refers to the fact that, especially for today’s
youth, jobs they might want to go into might not
even exist yet and won't until it's time for them to
enter the workforce. “This a great opportunity for
them to learn what possibilities there are.”

While most exhibits were strictly about engineering,
other student organizations that were engineer-
ing-related took advantage of the crowds and car-
nival-like atmosphere to plug their work. For exam-
ple, on hand to exhibit were students from Design
For America (DFA), a student organization here on
campus that uses the human-centered-design-pro-
cess, which is often used in engineering, to create
social good in our community.

Brianna Greviston, a sophomore in architecture,
reports that DFA is very inter-disciplinary and com-
prised of students from all majors, including engi-
neering, business, and design. “We don't really like
to limit who can be in the club,” she says. “We like
to have interdisciplinary teams because the best
designs and the best ideas come
out when you're working together
with people who have different skill
/™ sets.”

Brianna explains why she and mem-
bers of the DFA team participated in
EOH.

“We really like to show
how design can affect
engineering. | think a lot
of people don't think they

B work together. Usually you
have the designers and the
engineers.”

She reports that when she came to
college, that's how she thought it
was going to be. She thought she
would do her designs in architec-
ture, then hand them off to a civil engineer to check.

“But you have to do both,” she
admits. “The best products come
when you use the human-centered
design process and when you're

actually working with the people you're
designing for. That's really big in
engineering.”
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HEALTH MAKE-A-THON ENCOURAGES LOCAL CITIZENS
TO DREAM UP IDEAS FOR IMPROVING HEALTH

Apl'il 22,2019 the idea of a contest with a $10,000 incentive. Ac-
cording to Ahmad, the prize would not be cash or a
ream it; make it! This pithy slogan check, but a coin that's symbolic of funds to access
epitomized the Carle lllinois College or leverage existing University of lllinois resourc-
of Medicine’s (ClI MED) recent Health es to develop a prototype in the College's Health
Make-a-Thon, whose lofty goal was Maker Lab.

to democratize health innovation. The aim of the
competition was to foster innovative ideas for im-
proving human health by offering a huge incentive:
a chance for contestants to win $10,000 in Health
Maker Lab resources to create a real prototype of
their idea.

Exactly what is the Health Maker Lab? It's a net-
work comprised of 18 nodes—cutting-edge maker
labs and design spaces across campus that are
involved with CI MED and agree on the importance
of improving the world’s health. What's exciting
about the Health Maker Lab is that it's integrated
Regarding the term “democratize,”
Libby Kacich, the CI MED Commu-
nications and Marketing Director,
explains it like this:

“So, to bring literally
anyone in Champaign
County into a role of being
empowered to bring ideas
for improving health care to
life.”

Chemistry Professor Marty Burke,
the College’s Associate Dean for
Research, alludes to the “everything-
I-need-to-know-I-learned-in-kinder-
garten” mentality, defining democra-
tization as: “to invite everyone into
the sandbox.”

| Libby Kaéi_Frh and Irfan Ahmad _g,)hat
during the Health Make-A-Thon

.

Orientati |>|__-theld at the Beckman

s

“It's all about creating excitement,”

adds Irffan Ahmad, CI MED's Assistant Dean for Re- colleges not previously involved with the College of
search and Executive Director of the Health Maker Medicine: Architecture, Art and Design, Veterinary
Lab. “That ‘I have a role to play, that it is my health, Medicine, and Agriculture. “All of them now are so
and it is my family’s health, and things can be done excited that somebody has reached out to them,”
differently!” says Ahmad, “and are leveraging their resources

for the good of the campus and also opening them

The brain trust behind the Make-A-Thon concept, to other avenues.”

besides Ahmad, Burke, and Kacich, also included

Sociology Professor Ruby Mendenhall, the Col- How are architecture or art and design related to
lege’s Assistant Dean for Health Innovation and health? Ahmad responds by citing some research:
Diversity; Rachel Switzkey, Director of the new “Artistic displays in children’s hospitals in India-
Siebel Center for Design; and Lisa Goodpaster, ClI napolis and downtown Chicago—the murals on
MED's Associate Director for Project Management. the walls—have shown to help healing of children.
This planning committee developed then facilitated So there you are. So you can be an artist, but you
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Contestg -
Dena S'h_'ong.'l
(right) nahswprs

“Lower costs, better care, and
better accessibility are the three
tenets that this College was
established on,” she affirms.
“That’s our whole reason for being;
that’s what we’re here to try to
figure out.”

questions “That’s exactly the kind of idea that we are
abouther looking for,” Ahmad agrees, then describes
idea:a ~acouple of hoped-for scenarios, such as a
_p;ggra}nma}léﬁ family sitting at the dinner table talking and
P _,s;\xa_tflf- - then coming up with an idea for the Make-

can relate it to health and care and wellness of the
patient.”

Once the competition details were finalized, ad-
vertising began via billboards, MTD busses, flyers
and posters plastered around campus, even social
media. Plus, Ahmad, Mendenhall, and others gave
informational sessions about the Make-A-Thon in
the community. Sessions were intentional about
increasing diversity of thought among participants.
For example, to get African-Americans involved, a
meeting was held at the Douglass Center library.
Regarding the emphasis on diversity, Mendenhall,
in her role as Assistant Dean for Health Innovation
and Diversity, explains:

"When we expand the conditions for
everyone to be a part of innovation,
we infinitely expand the possibilities
of solving our most troubling grand
challenges."”

Here’s how the Health Make-A-Thon
worked. From February 11th through
March 11th, 2019, local folks were to
submit their ideas, individually or in
groups via either two-minute video clips
that could be uploaded by cell phone
or one-page write-ups answering three
questions: What is the goal or idea?
How will you go about doing it? How
does it impact the community and the
society that we live in?

When this reporter informally proffered
her suggestion, the need to somehow
make health care less expensive and
accessible to everyone, Kacich agreed:

A-Thon, or a group of friends sitting in a
coffee shop brainstorming about an idea.
“Because what we want is to make Urbana-Cham-
paign at the University of lllinois the epicenter of
health innovation in the country and the world,”
Ahmad acknowledges. “And this is the first step
towards it.” Because while this year’'s Make-A-Thon
was limited to Champaign County, the idea is to go
national then global in subsequent years.

Quite a few folks registered ideas: 141 all total,
submitted by entrepreneurs from the community,
even elementary school students. In fact, contes-
tants ranged in age from 8 to 85.

The next step was to review the submissions. So
around 60 people were recruited to serve on pan-
els of judges that reflect community demographics,
including folks from academia; national labs; com-
munity partners; Carle health care providers; K-12
educators; non-government organizations; plus
citizens from the general community and even from
Chicagoland. Panels were comprised of people
from five different broad categories: “So that every-

Yusi Gong presents about her
team'’s idea, a Smart Toilet,
while her other team member,
Gwendolyn Derk, interacted
with the Dolphin Tank via a
remote link from overseas. Yusi
is from the inaugural cohort of
Cl MED students.




one’s perspective is brought into the decision, so
that no idea goes by the wayside,” explains Ahmad,
adding that the goal was “Health and wellness,
defined very broadly.”

In fact, arguing that everything is related to health
and wellness, he was hopeful that folks would think
big, and maybe come up with an idea that has nev-
er been done before.

“Before the iphone or the cell phone
came into being,” he explains, “we did
not think that there would be a thing
like this cell phone. We did not think
that there would be a smart phone. But
today we have that. Somebody was
thinking, 10 years, 20 years down the
road. This technology has changed the
way we live and interact.”

In fact, smart phones, which at first glance, appear
to be totally unrelated to health, can now be used to
monitor one’s health.

Next, the panels reviewed the submissions and
narrowed the group down to 20 finalists, which
were invited to the Health Make-A-Thon Orientation
held on March 28th. There, committee members
presented to the finalists and answered questions.
For instance, Marty Burke welcomed the group,
facilitated introductions, and explained the Make-A-
Thon’s philosophy and strategy. He also explained
that the Dolphin Tank would be a panel of friendly
judges (as opposed to the more menacing “Shark
Tank” on the tv show of the same name, where
contestants face a sometimes vicious panel of
entrepreneur judges). Burke also explained about

-
1 Marty Burke
ke hands with one of

the Health Maker Lab, followed by Irfan Ahmad who
also welcomed the group and further discussed the
many university resources available to contestants.
Also sharing was Libby Kacikch, who succinct-

ly explained (in two minutes?) how to prepare a
two-minute elevator pitch.

Rachel Switzky exhorted contestants to tell their
story and to make sure their design reflects their
audience. One story she told was that of an MRI
designer, who, after seeing a small child being
dragged kicking and screaming to the MRI he’d
designed for adults, changed his tactic to make a
more kid-friendly one shaped like a boat. The pre-
sentations were followed by an optional Autodesk
workshop, taught by Dan Banach and designed to
give contestants another tool at their disposal.

Next, in preparation for presenting their idea to the
Dolphin Tank, finalists were connected with men-
tors—campus experts whose areas of expertise
were closely related to the contestants’ ideas and
who would help them in regard to broad design
thinking, presentation preparation, and software.

Finally, during the competition’s April 13th
final event, a gala evening which Ahmad
likened to a festival and Burke a “rock con-
cert,” the 20 finalists presented in person
before the audience, which included partic-
ipants' family and friends, plus several in-
ternational visitors from Agha Khan Univer-
sity, Karachi, who have held multiple health
hack-a-thons. Of course, also at the event
were the members of the Dolphin Tank,
who were integral to the competition. This
group was made up of specialists, includ-
ing entrepreneurs, innovators, academ-
ics, community members, and also some
industry members from Chicago—venture
capitalists who, according to Ahmad, have
“been there, done it.”




For example, one member of the Dolphin
Tank was Mukund Chorghade, an aca-
demic and President and Chief Scientific
Officer of THINQ Pharma/THINQ Discov-
ery. He shares why he agreed to be a
Health Make-A-Thon judge: “I've always
been fascinated with entrepreneurship,”
he admits. An inventor who's started some
bio-tech companies himself, he reports: “I
preach this gospel in American Chemical
Society and other forums. So when Mar-
tin invited me to do this and encourage
young entrepreneurs, | was extraordinarily
thrilled and extraordinarily impressed."
Chorghade shares about the impact he J 3 :
believes the competition could have on
the face of healthcare.

Mukund Chorghade asks a participant a
question during one of the Q & A sessions.

“First of all, this is a contest that is
truly democratizing the science; there
are no ‘haves’ or have-nots.’ There
are some very clever people who

are coming up with very innovative
concepts which are truly designed to
change the face of healthcare.”

While he claims that America has the best health-
care system, he adds that there are still some
things that need to be improved. “In my opinion,
the biggest thing that needs to be changed is that
non-doctors and non-physicians need to be brought
in a very healthy discussion of their own interests.”
He goes on to call some of the Make-A-Thon proj-
ects “absolutely stunning in scope, diversity, and in
breadth, and I think it will make the best use of the
most creative minds in America, and that's what
America is all about.”

The Dolphin Tank also included Dr. King Li, Dean of
the Carle lllinois College of Medicine, who shares
the impact the College hopes to have on health-
care:

"Our vision is to leverage engineering, technology
and data science to increase quality, accessibility
and equity while decreasing cost of healthcare. To
democratize this healthcare innovation process, we
want to give the power of turning ideas into proto-

Rashid Bashir, Dean of lllinois’ C " lege of

types to all citizens of the world eventually.”
Engineering and a member of the Dolphin
Tank, appreciates a contestant’s response to Another Dolphin Tank member was Rashid Bashir,
his question. j Dean of the College of Education. Regarding Illi-

¥ _ , | nois' committment to health, Bashir says:
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"The College of Engineering
and campus at large have made
major investments in healthcare
and medicine—not the least

of which are the Carle Illinois
College of Medicine, the Jump
Simulation Center, and dozens
of faculty across all disciplines
who work at the intersection

of medicine and engineering. '
That has tremendous research
and educational impact in and

of itself. But it is also exciting screen.

-Ar;lember;of e ALICE team,

ette, presents during
d by Ramadhani's
n the image on the
U

to see that investment have an
impact in the community. The
Health Make-A-Thon reminds us that
there are innovators everywhere, and
we're proud to encourage them and
give them the support they need.”

At the final event, each participant or team gave
their exactly-two-minute tech talk (a buzzer would
sound to interrupt them!) followed by a friendly Q&A
session during which they responded to questions
from the Dolphin Tank, who then, along with au-
dience members, were given exactly one minute

to vote on each idea presented. During the event,
presenters also had a chance to network with other
experts, like the Dolphin Tank
members. By the evening’s
end, the 20 finalists had been
narrowed down to 10 win-
ners, who each received their
$10,000 coin.

One of the winners was a
group of three students who
proposed a device that mea-
sures four vitals: pulse, res-
piration rate, blood pressure,
and temperature. Another
team submitted an idea for a
compression stocking which
would use a material such as
a memory metal (Nitinol, per-
haps?) making it much easier
to put on.

Many of the ideas submit-
ted were based on personal
experience, either of the
contestant or a loved one.
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For instance, one winning team submitted an idea
for ALICE (Assessing Location in Current Environ-
ment) sensors, designed to help someone, such as
an elderly person, safely navigate while walking.
Team member Widya Ramadhani came up with
the idea because of her experience with her grand-
mother.

Another winner was inspired to design a program-
mable pill bottle because her father has Parkin-
son’s, diabetes, and high blood pressure, and has
trouble keeping track of his medicine, to be taken
both with and without food, once, twice, even four
times a day.

Similarly, Siddiqgua Haswarey-Shari’ati, who teach-
es at the DEEN Homeschool
Coop in Urbana, and her hus-
band, Yusef Shari'ati, came
up with their idea for a mobile
phototherapy suit because of
their experience when their
son was born. He was jaun-
diced and had to undergo
treatment to bring down the
high levels of bilirubin in his
blood. But because he had
to remain under the lights,
the couple couldn’t hold him;
plus their newborn had to
wear a mask so his eyesight
wouldn’t be injured. So the
couple spent a few sleepless
nights by his incubator touch-
ing him and making sure he
hadn’t knocked the mask off.
It was that personal expe-
rience that gave them the
idea of a phototherapy suit



so other parents wouldn’t have to undergo such a
traumatic experience during what should be a joyful
time. (I [this writer] also had a jaundiced newborn,
and when | heard their idea during the orientation
session, | was immediately cheering for them and
knew they would be one of the winners!)

Following the final ceremony, winners were free to
get started at any point (even the next day, accord-
ing to an Orientation Q&A response!). Over the next
year, winners will work with campus experts/ men-

tors to make a plan for creating a prototype, figure
out which facilities or labs to use, then develop their
prototype. “So as soon as you get that coin,”
Ahmad explains, “you will have the ability
to use any of those labs that you saw that
are part of the 18 nodes or labs that com-
prise the Health Maker Lab.”

What do contest designers expect from the win-
ners? They'll have one year to work on their proj-
ect, then come back to the next annual event to
present about their experience and the status of
their idea. Regarding long-term expectations, it is
hoped that at least one or two of the 10 finalists will
be successful. And while they're not expected to go
beyond making a prototype, if some do decide to
move on to the start-up phase, they’ll be connected
with lllinois’ research park and other resources.

What about those not chosen as winners? Ahmad
says they hope to help nurture their ideas further.
“So they’re not going to be left by the wayside,” he
says.

Regarding the whole democratization notion, can
amateurs, non- engineers and/or with no experi-
ence in medicine, like middle or high school stu-
dents, really come up with a ground-breaking idea
that will majorly impact health care?

Ahmad reiterates “All ideas are welcome as long as
they relate to health and wellness,” indicating that,
“We have seen around the country, and actually
the world, that more creativity has come from these
school kids and they have taken an idea and taken
it to the next level. So we are very hopeful
that some of our kids in the school system
and beyond would do it, and be excited
about it.”

So the Make-A-Thon planners were quite
excited when two teams of K-12 students
made the field of 20, including a team from
University Laboratory High School, Ma-

her Adoni and May Yang, whose idea was
Hydrosupport Bone Implant, and a team of

~ elementary students from Garden Hills Acad-
emy in Champaign who presented their idea
for an In-School Health and Wellness Space.

- Kacich further explains the founders’ demon-
cratization philosophy:

“I think the major benefit from this
whole initiative is the movement
towards turning health care on

its head...empowering patients and
people, and the public to inform the
care that they receive, and giving them
a more powerful voice and role in that
process...so stepping away from the
top-down process that we currently
have in health care.”

Indicating that their competition is a move in that
direction, she further clarifies their vision regarding
democratizing health care:

“The whole idea is that there’s not an
upper echelon that is bringing care
down, but more we're empowering
people to recognize what they need
and to have a voice and to make the
right connections with the experts

in those fields so that they can work
together, so that it’'s more of a team
approach.”
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IROBOTICS USES ROBOTS TO GET LOCAL YOUNGSTERS

INTERESTED IN STEM

—
May 13, 2019 -. N\
n April 1st, several local youngsters ' * ! .;;‘
whose parents were participating ~ E A I
in the Health Make-A-Thon got an

up-close-and-personal introduction
to robots courtesy of iRobotics, an lllinois RSO
(Registered Student Organization) that seeks
to spread its members’ passion for engineering
and robotics to youth throughout the community.
The children at the event not only watched these
robots in action, but they even discovered some
of the things the little machines can do firsthand
when they got to hold the controllers and operate
a couple themselves. The iRobotics students were
hopeful that this early exposure to robotics might
lead to an interest in STEM or even robotics down
the road.

A young participant watches as a 3D
printer manufactures an octopus.

The iRobotics team brought a number of robots to
show off. For instance, one team member, whose
Custom 3D Printer team had built a 3D printer from
scratch, brought it to the event. While the iRobotics
folks shared about the numerous applications

3D printers have in our society, including
bioengineering and the medical field, what the
youngsters appreciated most was watching them
print objects which they later got to play with.

The iRobotics team also brought their small,
3D-printed robot that is modeled off of PacMan,
which was competing in a competition. Additionally,
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iRobotics member Kurt Bowen teaches a
local youngster how to operate a robot
they brought to the event.

the group brought other robots such as battlebots

(robots that compete in strategic games).

iRobotics outreach director Avani Patel shares why
she and other members of the organization take
time out of their busy schedules as to participate in
outreach events:

“We really want to expose kids to
STEM and engineering and robotics
and kinda just bring it out there as an
opportunity.”

She says that one of their goals is to encourage
youngsters to take advantage of the numerous
STEM programs in elementary schools and mid-

dle schools in the area, in hopes that maybe when
they're in college they might still be involved with
STEM...maybe even iRobotics.

Patel knows from personal experience the effec-
tiveness of this type of early exposure. She indi-
cates that when she was a kid, she participated in
the First Robotics program, competing in First Lego
League from middle school through high school.
“And now I'm still doing it in college," she admits.

In fact, Patel, who is a junior majoring in bio-engi-
neering, might still be involved with robotics once
she graduates. She indicates that she would love to
be involved in robotics in the medical field, such as
designing surgical robots.




Might the kids at the Health Make-A-Thon outreach,
who were quite young, actually retain anything?

“Well, even if they don't retain anything
that we say,” she acknowledges, “it
kinda' is exposing them to this as
something that you can do, and they'll
remember it as a cool activity that they
saw or something really interesting
that they saw when they were younger.
And maybe it's gonna spark an interest
and make them want to get involved
with it at their young age."

While the children at the event were quite young
(the oldest was about to turn seven; her younger
sister was three, and their little brother was only
one), the fact that one of the robots had four yellow
balls which it would eject on command was partic-
ularly beneficial, especially when it came to engag-
ing the one-year-old.

“So, they may not be able to retain
some of the things we're saying about
engineering and science,” Patel adds,
“but they're still going to find it to be a
memorable experience."

Patel, who has had a lot of experience with
outreach, has worked with kids this age back when
she was in high school. In addition, iRobotics also
participates in the Orpheum Children's Science
Museum annual event, Robot Day, in October. For
example, in October 2018, a number of iRobotics
members who had 3D printed one-pound robots for
a competition brought them to the event where a lot
of the different organizations on campus provided

Avani Patel, iRobotics outreach
coordinator

go d
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different robotics-related activities. “So anyone from
the communities could come in, and we made it a
free day at the museum so they could come see
our robots as well as go see all the exhibits at the
museum," Patel explains.

Also helping out at the event was Eric Layne, a
rising junior in Computer Engineering. The

~ v -—— = Vice President of iRobotics, Layne works

: iRobotics member Eric Layne demonstrates
f,~:».  that, when robots are involved, one is never too
old to get down on the floor and play.

i - with all of their teams to ensure the members
have the help and experience they need to be
successful.

Regarding outreach, Layne says, " |
love sharing my passion for robotics
because it takes the ideas you learn
in all your years of school and applies
them to something physical where
you can see the concepts working in
person.”
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MCBEES SHARE THEIR PASSION FOR SCIENCE WITH
JEFFERSON MIDDLE SCHOOL STUDENTS

A student's test tube contains a

May 21, 2019 dichromate, to which she will add
water to produce a chromate (a
hanks to the yellow liquid.)
MCBees, Jef- .
ferson Middle - - ‘.
School eighth o
graders learned about ot 3 '

some basic science topics & Y
in spring 2019, such as

cells and the pH scale.
A couple of times a month
from February through b
May 2019, nine members '

of lllinois’ School of Molec-  w®**.
ular and Cellular Biology N \
(MCB) graduate student -
organization dropped by
Elizabeth Wheatman’s and
Sammy Yoo’s classes to
lead students in some fun,
STEM hands-on activities.
The MCB Ph.D students
(and postdocs) hoped to
pique the younger students’
interest in science and possibly add some diversity
to the field. Plus, the eighth graders weren't the
only ones to benefit; the scientists themselves got a
lot out of the partnership. Some just enjoyed getting
out of the lab for a bit, and others were reminded
why they had become passionate about science in
the first place.

Alternating between Mondays and Wednesdays,
the older students took turns coming up with a
science-related lesson plan for the day, which four
or five members of the group helped to teach each
time. Some of the toopics covered included en-
zymes, nutrition, the pH scale, cells, and hydropho-
bic and hydrophyllic molecules.

For example, in Roy Rodriguez-Carrero’s Feb 25th
activity called "Acid Breath," students exhaled into
a solution which they then tested using pH indi-
cators. The idea was that since humans exhale
carbon dioxide, the color of the pH indicator would
change due to formation of acid.

During the March 13th lesson, "Introduction to
Chemical Reactions," created by Dylan Blaha,
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the goal was to teach the eighth graders that

a chemical reaction is a process that involves
rearrangement of the molecular structure of a
substance. During the different hands-on activities,
students learned about both single and double
displacement reactions, learned to distinguish
between static and dynamic chemical equilibrium,
and tried to predict the effect of adding a stress to a
system at equilibrium.

On March 25th, the group led the “Looking at Cells
Under a Microscope” activity created by Pradeep
Kumar, one of the MCBees' outreach coordinators.
Kumar wanted the younger students to understand
that all living things are made up of cells, then
study cells under a microscope to see their various
shapes and sizes. Not only did the eighth graders
see the overall cell shapes of various materials, but
they identified several features. For example, while
both plant and animal cells share several common
features, like a nucleus and chromosomes, they
also have specific characteristics, such as a cell
wall, which is present in plant cells but absent in
animal cells. The activity was a much-simplified
version of Kumar's research. The third-year Cell
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test tube.

and Developmental Biology grad student works in
Andrew Belmont’s lab studying how 6+ feet of hu-
man DNA is packed into a cell’s tiny nucleus.

The goal of Surbhi Jain’s April 10th activity was to
help students become more aware of nutrition in
the food they eat. The idea was to help the stu-
dents understand that the Cheerios they eat for
breakfast are more nutritious because they've been
fortified with iron. So in this activity, students first
pulverized Cheerios, added water, then used a
magnet to isolate the iron from the cereal. Jain says
that while oats might have some iron, it wouldn't be
that much were it not fortified. “So that's why a lot
of food processing companies and cereal compa-
nies add all these different small nutrients through
fortifying the food,” she says.

Jain explains why it's important for kids to learn
about nutrients in their food.

“We eat so many different things,
and we don't even know what we are
putting in our bodies.” So the idea
was to make kids more aware

at an earlier age: “Because kids
could be more prone to eating junk
food, and then you have to know
that that food doesn't really have
anything in it of value.”

While some of the activities the grad students
came up with might be at least slightly
related to their research, for Jain, a 5th year
biochemistry graduate student under Prof.
Huimin Zhao, her research is completely
unrelated to the topic she chose. She works
in genome editing, using a new tool called
CRISPR CAS9 which might eventually be

A student examines the dichromate in his

used to cure genetic diseases by making cuts
in one’s genome. She explains how CAS9,
the protein that can make the cut, could be
used to cure someone who has, say, sickle
. cell disease. “This is a disease where you
~  have a single mutation in your body. So if it
tell this protein where to go, if | program it,

"% then it can go in and specifically cut at the
site of this mutation. And if | provide it with
another gene which is correct, then it will be

|} integrated with your genome.” So the idea is
to take these cells out of a body, fix them with
this CRISPR CAS9 gene editing, and then put
them back in.

Because the process could be risky, and the

tool used to create cuts in the wrong place,
safeguarding this tool is very important. “So that is
one of my projects,” she explains, “to figure out how
to get a precise cut at the exact location you want.
This is the main thing: how to make these tools as
safe as possible."

Anshika Gupta’s April 29th activity, ‘Colors on

the Move,” demonstrated the interaction of soap
molecules with milk. Because of soap’s ability to
bind hydrophobic molecules, it's able to bind to
milk’s fat molecules, which are hydrophobic and are
thus collected by the soap. This effect can be seen
by the movement of the color drops in the milk. The
concepts she wanted the students to take away
were the differences between hydrophobic and
hydrophilic molecules and that because soap has
both, it's useful for washing hands and clothes.

A 3rd year Microbiology student, Gupta works in
James Imlay’s lab, where she studies the impact of
oxidative stress on DNA, and DNA repair enzymes
that help deal with this damage.

Two MCB students,
Allison Boss-Kennedy
and Rachel Martini,
teach eighth gaders
about chemical
reactions.




Pooja Agashe (left) works with Jefferson
students to get their thermometer to work.

- A o
On May the 15th, Pooja Agashe, a 4th year
Microbiology student, came up with the “DIY
Thermometer and pH Meter” activity. Her goal
was to impress upon the students how current
technologies can be inspired by basic biology.

For the thermometer, students used a mixture of
food color, ethanol and water at different tempera-
tures. As the students added hot water, the mixture
expanded and was sucked up into the straw—mak-
ing a thermometer. For the pH meter, students used
the spice, turmeric as an indicator to tell how acidic
different solutions are. This works because as acidi-
ty decreases, Turmeric changes color from yellow
to red.

(A s e
h .= Pradeep Kumar explains a
< s - ‘ ] : scientific principle to the
; ; students.

L. sononascan

Agashe works in Andrei
Kuzminov’s lab, studying
how DNA is broken into
pieces by a mixture of hy-
drogen peroxide and nitric
oxide, both of which our
immune cells produce to Kill
pathogens.

The MCBees helped with
the outreach for various rea-
sons. For instance, Agashe
got involved because she
loves teaching.

“It's very important
to me to keep doing
this because it allows

me to interact with all these wonderful

kids,” she says. “Research can be very
lonely at times, and this gets me out of
the lab and thinking about science in a
fun, engaging way.”

A first-generation college graduate, Pradeep Ku-
mar is also passionate about science education
and hopes to develop interest and curiosity in kids
about science. He shares two reasons why science
outreach is important. For one, he hopes to change
kids’ mental images of what scientists are. He de-
scribes the typical stereotype of a scientist:

“When thinking

about scientists,”

he reports, “people
often have visions of
Einstein’s crazy hair,
lab coat, glasses,
bubbling things in
tubes and beakers. By
engaging in outreach,
we can convey a
powerful message
that scientists are also
normal people.”

Kumar also believes out-
reach is beneficial to help
him and his colleagues get
out of their scientific comfort
zones.



“As scientists, we spend a lot of time
developing expertise in specific niche
areas,” he reports. “By engaging in
outreach activities, it makes us think
about the bigger picture in relation to
our studies and why people should
care about our research.”

According to Surbhi Jain, one of the benefits of the
MCBees outreach to the Jefferson Middle School
students is to show the girls, especially, that women
can be scientists.

"l think just seeing that we are women
in science. | am Indian, so another
American Indian girl could look at me
and see that people are doing good
things and that they can be a part of it.
That's my main thing: representation
and diversity."

Anshika Gupta’s goal in doing the outreach at
Jefferson was to get some of the young people

Anshika Gupta (center) interacts with Jefferson
students during one of the activities.
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interested in science, and possibly recruit them into
her field down the road.

“The best way to learn science is

by doing science,” she explains.

“And so, to encourage the kids to
pursue science, it is important that
they do it themselves and learn. And
these outreach activities give me

an opportunity to communicate my
enthusiasm about science to the kids.”

Like the other MCBees, Gupta also gets a lot out of
it personally.

“I particularly enjoy outreach, as it
gives me immense happiness to see
the kids doing the experiment, being
amazed at the results they see, and
listening to the ideas that they have
about the experiment. It brings out
lots of fresh ideas which one doesn't
normally think of.”
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choosing from among the various prizes, including
t-shirts, POETS mugs, laptop stickers, free sand-
wiches from Pot Belley’s, and laser pointers.

Joe Muskin, POETS’ Education Coordinator shared
with the kids that one of the goals behind the proj-
ect was to come up with a viable solution to a re-
al-world problem. “Believe it or not, there was some
kind of an ulterior motive behind some of this,” he
claims. “This is a real problem. So maybe some of
you will have a real solution to do it.”

He admits that another goal of the project was to
developing a curriculum that could be used in other
classrooms. “You, without knowing it, you were
actually the Guinea pigs,” he told the students at
the beginning of the poster session, “kind of giv-
ing us ideas of things that we want to put into the
curriculum, such as supplies for the more general
curriculum. You guys kind of had a more free reign
because of your unique gifts...We really do appreci-
ate this. Your work is not just for this judging; we're
actually going to be looking at it to help drive this
curriculum that we're developing.”

According to Bergandine, his high school students

benefitted from the poster session in the same way

that undergrads and grad students do when pre-
senting poster sessions in
a professional manner.

“Our kids are simply
gaining that same
experience now.
So they perform a
research project.
They have to also do
literature research,
write about it. They
collect the data in the
laboratory, perform
their testing, and
~ then have to support
. that with visual
aids posters, video
presentations, as




well as talks. That's exactly the thing
that undergrads and graduate students
would do when they have aresearch
experience.”

Did his students know that what they were doing
was research? “Well, they know that it's research
in the sense that they are starting with a problem
and attempting to find a solution that they can't
simply look up somewhere. And so they have to
design and test and redesign and retest. And that's
what research is really all about. Does that mean
that there is no portable incubator anywhere else in
the world? No, but it's still an ongoing problem for
probably over half of the children in the world that
don't have access to incubators. And so one of their
designs or one of their ideas could be connected to
a future use.”

Bergandine believes that his students appreciated
knowing that they might be helping to solve a re-
al-world problem. “I think it's a great motivator when
kids know that they have authentic problems to
work on, and it's not just something that's been as-
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Viability yes, but mostly passion. They gotta love
their project.”

Another judge, Joe Bradley, Engineering IEFX
faculty member, planned to reward problem solving
as well as the teamwork. “Just being creative in the
way that they approach problem solving—not think-
ing there was only one solution.” He also appreci-

ated the variety—how different the projects looked.
“So everyone had a different approach or what they
thought their incubator should look like. And | liked
that!” While he says they needed to get the chem-
istry right, he appreciated that they demonstrated

a lot of their work by trying to get the best design
device for them.

Regarding the quality of the
projects and the posters,
another judge indicates:
“These posters overall, just
their presentations, are
actually really good over-
all.” In fact, he says some
were better than ones he’s
seen at conferences. “Just
the amount of preparation
that the students put in,

the amount of thought that
they put into some of their
things. | don't necessarily
agree that all of them are
practical solutions, but
some of them are very
impressive, especially for
high school students. So




overall, it's going to be hard to decide which ones
are the best. It's going to be close.”

Another judge was Albert Patterson, a PHD candi-
date in ISE (Industrial Systems and Engineering).
His advisor works with POETS and he was free and
they asked him, “Hey, you want to come judge and
get free lunch?” So he did.

Regarding what impact the project might've had on
the Uni High students, he reports, “This project and
the end poster thing, critical. Critical thinking to be
able to follow a prompt up—a pretty vague prompt
actually.” He indicates, “Some of the solutions are
kind of what I'd expect to be kind of cookie cutter
solutions from, say, engineering students, but that
it's from high school students is really, really im-
pressive...Some of the solutions that I've seen are
very unique things. All these students are doing a
really good job with this.”

Patterson shares one of the benefits of having
students do something more project based: no one
person has all the answers. “Oh, they get a vague
open-ended problem, and they have to really think
about it, and they have to collaborate with the
team, and all of them have to come together

and be able to critically think as a team through

a problem that's open ended. So that's the real-

ly important thing.

“Critical thinking is the most important thing,”
he adds, “That's what we're trying to educate
people to do, right?"

Another judge shares what he believed was

the most impressive thing about the students: “I
think they really demonstrated a lot of creativity,
and to be sophomores, there was quite a bit of
really good approach to the design. So they had
a very well structured, very well organized, and

“So it’'s difficult when everyone has put
a lot of effort and work behind it, and
you can see that in the way that they
discuss what they've done and can
articulate about the reactions and how
they went through a design process.
So | think it's gonna be hard for us
judges to come to consensus.”
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s foe prematire cially being at Uni. But being
Solution: The BlankCubator =— -7 . able to have a group project
' where | get to work with my
friends and do something that
could end up actually helping
someone in the world was
just amazing.”

While a textbook is “more
about memorizing facts and
formulas and stuff,” he adds,
“This was more about think-
ing for ourselves and trying

: to work something out our-
selves. | learned a lot during
this.”

Uni High students Katie Powers and Katie Powers, another Uni
‘-. Lauren Mettlett by their poster. High sophomore, says she
- ' found the project to be inter-
--'.' : esting because it made them

think in a different way. “Be-
cause even though we've been learning this stuff
in chemistry, we haven't really seen how to use it in
real life. And we've gotten to do that in this project.”

She also found working on something that could
really help a lot of people to be pretty exciting.
“You're doing something new and it could actual-

ly be something useful. Like this is actually how
you're using this stuff you're learning in high school,
which sometimes it doesn't seem like that will ever
happen.”



Regarding the difference between learning via a
textbook and learning by experimentation, she
indicates, “In a textbook you're told, ‘This is how it
works! When you're actually creating something,
you can see, ‘Oh, this is how it works!" just by ex-
perimenting. And then you remember it better, and
you really learn it on your own.”

So what was the most challenging thing about the
project? She says just figuring out how the problem
could best be solved and narrowing it down from
the many different ways to do it.

“Once we figured out, ‘This is what
we want to do,’ it's a lot easier as you
go from there. But the challenge was
coming up with ideas and figuring out
which one could be implemented.”

Sophomore Lauren Mettlett believes the project
was more design oriented than experience-oriented
compared to regular chemistry class. She explains
that her group, instead of doing chemical reactions
to produce heat, chose to do state changes, which
they felt were a lot simpler and more easily renew-
able. In middle school, each trimester she had to
create a device that worked according to certain
parameters.

“So | feel like those experiences really
helped me here in knowing what | was
doing...I had never really worked with
chemistry, so | was able to apply some
of the principles that | learned early
this year to my design. And, it was a
great experience.”

"l am interested in medicine, maybe
not necessarily a good research, |
noticed very difficult, but I've definitely
enjoyed this experience. So if | had the
opportunity, | would, yeah.”




“We're trying to emphasize group work
and communication,” she explains,
indicating that the activity hadn’t
necessarily been included to teach

the kids any mathematical concepts.
“We just want them to be able to work
together to solve problems.”

SIM camp for rising 8th and 9th graders. Some of
Camp Epsilon’s morning activities, taught by Fer-
nando Roman and Elizabeth Aala, involved explor-
ing shapes, such as the torus, cylinder, sphere,
mobius strip, and Klein bottle, and playing games,
such as Connect Four, tic-tac-toe, hide and seek,
Battleship, or checkers on these various shapes.
In the afternoons, Grace Jaffe and Jack Gentile
taught students about cryptography and making or
deciphering codes. For instance, during one activity
the kids received box filled with prizes, but locked
with a three digit combination lock. They were told
the code contained the numbers 0, 1, and 2. Kids
had to determine how many possible combinations
there were (27), try them, then unlock the box to
retrieve its contents.

Other fun activities, besides untangling the Human
Knot, included making a Hexaflexagon, and even
playing Frisbee or cards during breaks.

SIM Camp Delta from June 17-21, 2019, will host
27 rising 9th through 12th grade students, who will
get to explore number theory and cryptology in the
morning, and “When a Straight Line Curves: The
Geometries of Space” in the afternoon.




One important component of SIM camp is cele-
brating what they call “Aha Moments” when stu-
dents grasp a new concept about mathematics.
They even have a chart, where students are en-
couraged to tally up those moments each time
they have one! And for Alexi Block Gorman,
Assistant Director of SIM, ensuring that the kids
have these Aha Moments might be even more
important than just learning the math.

“So for these kids, being able to
articulate their Aha Moments to sort
of identify what makes things click
for them and understand better, not
just what they're learning, but how
they're learning it,”

she expresses, regarding what she hopes the kids
take away from the camp.

“And too, it would be definitely
wonderful for them to realize how
diverse math is and how beautiful and
complex and often misunderstood
mathematics is.”

So they want students to learn the math itself,
but they also want them to learn how much they

already know and are able to contribute to any proj-

ect that they're working on.

“So really our main goal is to inspire
confidence and to learn to embrace
new ideas,” she adds.

SIM team members are especially excited about

how accessible their camps are to local youngsters:

“We really want this to be accessible
for everyone,” Zomback explains.

“I think it's great that all these local
students can do this program, and
see this math, and be part of this
experience.”

“an opportunity to engage with
something really abstract and
beautiful...And that's really sort
of the mission of SIM camp—
to reach people who wouldn't
be able to have access to this
type of educational opportunity
otherwise.”




“Many of us didn't know that math
beyond calculus existed until we got
to college,” she admits. “And that's
kind of a shame, because | think high
school and middle school is when a lot
of people get steered away from math.
They think it's boring or they think they
can't do it or that it's too hard.”

“so that they can see that math is fun.
Math is supposed to be challenging,
hard, creative!”

“We really want to encourage more
people, especially women and
minorities, to pursue math past high
school.”

“A lot of the time, mathematics is
taught in a very dry and boring way,”
he admits. “And | think there's a great
opportunity to teach it to kids in a way
that is fun that they see that it's not all
just equations and numbers. There's
geometry to it; there's real-world
applications; there are fun games that
they can play with it as well. It's more
of an exploratory way of teaching

it, and I think this camp is a great
opportunity to put that into practice.”

Another reason math grad students participate in
SIM is so they can give participants the kinds of
experiences they had as youngsters that steered
them into mathematics. For example, Block Gor-
man, a rising fourth year PhD student studying
mathematical logic, indicates that that's why she
finds outreach to be incredibly rewarding.

“I think back to the moments of
excitement that | had when I was a
child realizing that the world is more
beautiful and more complex than |
thought. Here, we give a name to that.
We call them “Aha Moments” at SIM
camp. And, when | think about how
much it encouraged my learning and
my interaction with the world and
path to mathematics, it just makes me
feel like this is the most rewarding
thing that we can give back to the
community.”




Helping out logistically with the camps was Chi
Huynh, the SIM camp program coordinator, who
wanted to be involved “to get to know what it takes
to organize this camp.” While she didn’t actually
teach any SIM camp courses, anytime that the
students had breaks or outside activities, she was
involved in that.

Huynh echoed Zomback’s reasons for why it's

a good idea to bring younger kids onto campus
via SIM. She explains that often, middle and high
schoolers only ever see calculus. “We want to show
them that there is more to

math than calculus, and

there are also games that

have mathematical ideas in

them that you can play. And

it can be fun and creative

to play them, even though

the ideas or the concepts of

math they're doing in these

games and activities are

not something that they've

seen before, but it's not

something that they can't

understand and practice

with a little bit of help from

instructors.”

While the campers signed

up for a variety of reasons,

they appreciated the differ-

ent activities and felt they

would prove beneficial in

the future. For instance,

Lisa Spencer, a rising eighth

grader attended Camp

Epsilon because her friends came... and because
math is her favorite subject. She liked doing the
“encrypting stuff and trying to unencrypt other peo-
ple's messages to see what they say.” Regarding
math that she thinks will help her down the road,
she reports: “Yeah, | haven't taken geometry yet,
and we learned proofs. So | think that's going to
help me out.”

Samu Galogh, a rising freshman at Central High,
shares why he came to SIM camp: “I didn't have
much to do over the summer, and | thought this
could be a fun experience, so | signed up.” He
reports that not only has the camp been fun, but
he’s learned lots of different cool things. In fact, he
says he was surprised to discover that some of the
things were math, such as the game theory stuff,
like tic-tac-toe, and the cryptography.

“Because at my school, I'm ahead

of everyone in math, and it's pretty
boring. So they were like, ‘You should
get to do more exciting stuff where
you're not just sitting in class where

you know everything already.




adding, “One of the best parts about [camp] was
getting to meet new people, you know?” Regarding
whether math is in her future, she says, “Sorta.”
She wants to be a marine biologist, addressing
marine pollution and endangered species.

Stepheny EK, a rising seventh grader, came to the
camp because she’'d heard of it before. “My brother
went to the camp when he was a sixth or seventh
grader, and then | decided | wanted to do it too. It's
really fun,” she

says. While math
isn’t her favor- An lllinois Math student

ite subject, she explains an activity to a SIM

guesses she likes camper.
it. One of her ]
favorite activities
was learning how
to do modular
arithmetic with
mods, and she
believes she'll

be able to use
the Preuss and
the theorems in
school.

Based on stu-
dents’ comments
and engagement
during the activ-
ities, they had

a really good
time. And like the
participants, the
instructors were
also hopeful that
they're going to
be able to put
some of the math
they'd learned to
good use in the
future.

“Hopefully
they can,”
Roman
says. “The
them,, thing aboqt
mathematics
that | think
IS more
important
than the
results that you're learning is the
methods and how you learn. And the
logical and critical thinking that it
takes to explain some mathematical
equation is something that has a lot
of applications to everyday life, to
science, and to other areas of study.”

>
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Maggie Booth-
Hodges plays with
a Torus.




SIM campers do
a "hands-on"
activity: tying a
human knot.




THE NEXT BEST THING TO BEING THERE—STEAM STUDIO
YOUNGSTERS EXPLORE THE AMAZON WITH THE HELP
OF CITL

October 3, 2019

ere’s the scenario. On their
way home from a gecko con-
ference, their plane crashed
in the Amazon, where they
had to survive in the unfamiliar, somewhat
hostile environment and to figure out how
to return home using GPS technology. This §
scenario was part of a 6—8 week unit about
the Amazon Rain Forest that third graders
in Next Generation School's STEAM Studio
after-school program did this fall. Activi-
ties included studying geckos and building
tents for shelter. Plus, to enhance their StudentS IS
experience, they visited CITL's (Center for YouTube360 video of the
Innovation in Teaching & Learning) Armory Amazon rain forest.
Innovation Spaces: Innovation Studio and

TechHub. There, armed with VR goggles, they a new gecko pet. They had to create a little carrier
zoomed in on the Amazon using Google Earth, for their pet, learn how to take care of it, and every-
watched YouTube 360 videos to experience the thing like that.”

rain forest, and even laser printed luggage tags.

Immersed in such fun, creative, and high-tech ac- A key part of the unit was a field trip to CITL’s
tivities to study the Amazon, what student couldn’t Innovation Spaces in the Armory. For instance, at

help but learn? the Innovation Studio, eLearning professional Jim
Wentworth and his team led the students in explor-

One of the first activities in the unit, was not just ing how GPS works (the figure-out-how-to-get-out-

learning about geckos, but seeing some up close of-the-jungle part of the scenario).

(the gecko conference part of the unit's scenario).

STEAM Studio Director Angela Nelson, explains “So right now they just crashed,” Nelson explains

about the geckos. "They had a ‘gecko conference’ regarding the CITL visit, “And the reason they

before this,” she explains, “so they've already crashed was they were coming back from the
learned about geckos. And actually, this class has gecko conference. Now they have four more weeks
to get to a town and hopefully get out.”

STEAM Studio Director

Angela Nelson explains How do they do that? They use GPS, of course.

the procedure for the “They're going to learn about coordinates and

YouTube360 activity. mapping and all of those pieces, because they
have to figure out how to get to the next city to
make themselves safe,” she explains.

Regarding the part of the scenario where
his students crash land in the Amazon, Scott
Blanck, who teaches third grade at Steam

Studio, agrees: “They have to be able to learn
how to survive and what different things they're
going to have to do to be able to find a way to
get back to civilization."



So after donning Virtual Reality head-
sets, the students used Google Earth

to zoom in on the Amazon Rain Forest.
The idea was that they were to not only
explore part of the Amazon, but look at a

specific civilization that would be incor- |
porated into one of the activities they’'d
be doing during the next step of the unit.

(As an aside, this reporter saw one

kid exploring a picturesque village in
France, and another stuck in Indiana,
trying to get to lllinois. But while the kids
weren’t necessarily exploring the Am-
azon River basin the entire time, they
were definitely figuring out how to use
Google Earth and GPS.)

Halfway through their Armory visit, the two groups
of students switched places, so the group that had
been in the Innovation Studio visited the TechHub,
and vice versa. At TechHub, they got to look at four
different YouTube 360 videos about the Amazon,
which allowed the kids to see what the rain forest
was like up close.

“They're recording all of their experiences along the
way so that they're going to be able to share with
others what they discovered along the way,” Nelson
explains about having students keep records of all
that they experienced. Students, who weren't just
supposed to watch the YouTube 360 videos, but

to journal their experience. Nelson shares some
explicit instructions she gave them.

“You are going to see what it looks like
to be in the rain forest,” she explains
to her students. “You will need your
notebooks; you need to take notes;

with one
students.

-

Jim Wentworth helps a student
who's using Google Earth 360
to explore the Amazon.

you need sketches; you need details,
because you will be doing a journal

entry to tell everyone what it was like
when you got off the plane and what it
looked like.”

Plus, as the students watched these videos, the
TechHub lab assistant moved the 360° camera
around, so they could see the different areas.

The students also got to make luggage tags using
a laser printer at the TechHub, purportedly so they
would be able to find their luggage and pull it out
of the wreckage. For this activity, first the students
chose from a selection of animals from the Ama-
zon, then, they got to see the process, watching as
a laser printer made their luggage tags, embossing
the animals they’d selected on them.

Another activity later on in the unit involved a more

engineering-related activity. To “survive” in the Ama-

zon, the students were to design, build, then test

rain-forest-monsoon-proof tents, ostensibly built
from the plane’s wreckage.

STEAM Studio
3rd grade
teacher Scott
Blanck works

“And then we're going to look at weather

~ as well,” Angela Nelson explains. “And if
it was raining, how are you going to stay
dry in the middle of the night? They're
actually going to create their own tents
using supplies that they have taken from
the plane.” She says students will have to
look at everything that’s on the plane, and

' decide what they want to take. Of course,
they can only carry so much, so they have
to weigh it. The problem is, when choos-
ing, they don't even know how they're
going to use it yet. “It's just a matter of
taking the stuff,” she continues, and then
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STEAM
Studio 3rd
graders
work in their
journals
during an
activity.

A student in a virtual
reality headset uses
Google Earth to zoom
in on the Amazon
Rain Forest.

they're going to create these shelters, and
we're actually going to take hoses with water
and spray them and see how dry they stay
underneath them,” Nelson admits.

Building a waterproof tent is just the begin-
ning, regarding some of the engineering-type
activities students did. “It's going to be a
huge mix of activities coming up,” Nelson ex-
plains about some of the other predicaments
the students would encounter:

“They have to get through the river,;
they're going to have to create

' their own rafts. They also have to

get across a valley, so they have

to create a bridge. They're going to
learn about tree houses and build
those, figure out what food they're
going to eat now that is edible. They
visited the UIUC greenhouse to learn
what to stay away from and what
they can actually touch and use in
the rainforest.”

Blanck shares why it's good to expose kids

. to stuff like this. “It's more of an authentic
~ experience for kids so that they can get that

true authentic learning versus that rote prac-
ticing that is so often in education.”

In other words, rather than reading a geogra-
phy book, or hearing their teacher present a
lecture on the rain forest, the students were
immersed in it—virtually. Bennet shares the
benefit of this kind of learning.

“These kids are getting to work with
the experts in their field. For this,
we can't get to the rainforest with
these kids, but they can actually see
the rain forest and through virtual
reality, be in the rainforest and

see what that would feel like and
discover how big things are. | can
see the trees are huge, but unless
you're standing and you look up and
you see how big it is, it doesn't mean
that much.”



Regarding making the luggage tags, she says they
were “Something simple that you wouldn't even
think about related to the rain forest.” But they fig-
ured out how to include them in the unit so the kids
could use a tool like a laser cutter. For the STEAM
Studio staff who dreamed up the unit, the goal was
exposing their kids to this cutting-edge technology:
“Getting them these opportunities to see how these
tools can be applied for different activities and proj-
ects that we're doing.”

Regarding the impact on the kids, Nelson says they
really enjoyed it: “They are doing really well. You
should see their notes, the sketches and the details
that they have. They are ready to do that first jour-
nal entry for sure.”

Her charges, who've also done 3D printing, espe-
cially enjoyed the laser printing.

“Actually, the laser printing was a
surprise for them. You should have
seen the first kids when they came in;
their eyes were just so bright and they
were excited to get that opportunity.
Yesterday we had a group come in and
they were talking, comparing it to 3D
printing. It's kind of nice since they're
starting to have enough experiences
with different tools that they're
discussing, ‘Oh, well the 3D printer
takes so long to build this, whereas

| can do this in 3 minutes and have a
product!” It's good that they're starting
to see those comparisons.”

« " Astudent
. builds a shelter
.+ 1, as protection
in the "Rain
Forest."




STATEWIDE K-12 CS EDUCATION SUMMIT SEEKS TO
JUMP START COMPUTER SCIENCE EDUCATION IN
ILLINOIS

October 16, 2019 Echoing Jones’ description of the need for CS edu-
cation was lllinois Deputy Governor Jesse Ruiz.
olks from around the state who are pas-
sionate about computer science (CS) edu-
cation and adhere to the above philosophy
gathered at NCSA (the National Center for
Supercomputing Applications) on September 20th
for the first Illinois Statewide K—-12 CS Education

“Computer science is a skill set that
all our children will need to flourish in
the 21st century economy,” he shared.
“These skills will enable our students

Summit. The goal of the many participants was to to launch in successful careers, not
become better informed about how to begin a CS only in the tech industry, but just about
program, to network with like-minded stakeholders, any other career in the 21st century
and to draft a state plan for CS education. global economy that requires this

skillset. | can't think of one that really

The summit included a star-studded cast: Deputy R —

Governor Jesse Ruiz; the President of the Uni-
versity of lllinois, Timothy Killeen; the Chuancellor
of the University of lllinois at Urbana-Champaign, According to Ruiz, CS education is necessary to
Robert Jones; NCSA's Director and Chief Scientist, help populate a thriving STEM pipeline.

Bill Gropp; and James D Anderson, the Dean
of the College of Education. Also sharing Chancellor Robert Jones
remarks during the opening were two people makes opening remarks at
who were the driving force behind the summit: the summit.

Steve Svetlik, the President and Founder of
CS4IL and Gabrielle Allen, the College of Edu-
cation’s Associate Dean for Research.

In his introductory remarks, Chancellor Robert
Jones eloquently shared both the state’s need
for CS education, as well as the goals of the

summit:

“Students without the skills will
find far too many doors closed to
them with an increasing frequency,
and the impact of those lost
opportunities will have rippling
effects across their careers. So as
a state, we really do have a chance,
and | would go so far as to say

we have a strategic opportunity,

to develop a comprehensive and
sustainable plan for K through 12
computer education that will ensure
a very equitable and accessible
experience for every student and
every school.”



“We need to make sure that computer
science education is offered in all our
public schools, driving the pipelines of
school, to college, to careers.”

Regarding populating the STEM pipeline, President
Timothy Killeen told of a Chicago student, Jason
Caracas, who had math skills but whose high
school had no computer science program, “no com-
puter science teacher to provide that gentle push

in the right direction and help ignite the spark that
simmered inside Jason and so many of the young
people. Jason fortunately found that nudge work-
ing with his father and his brother researching the
subject on his own, on his private time.” Caracas
ended up in CS at lllinois, is thriving, and is on track
to graduate in 2021.

lllinois Deputy
Governor Jesse Ruiz

“And he has a fantastic success story,”
Killeen continued. “Let's multiply

that. Let's duplicate that. Let's build
that up into a pipeline that can really
contribute importantly, because we
can't count on everything coming

into place for individuals and people

finding their calling on their own
without supporting infrastructure. They
do need that motivated, knowledgeable
computer science teacher to turn their
spark into something great, and we're
ready at our level in public higher
education to take care of the rest.”

Y d

Timothy Killeen,
President of the
Sismmms== University of lllinois

NCSA

Darden Wilkerson, the President and CEO of Anit-
aB.org and founder of the original Computer Sci-
ence for All program in Chicago. Wilkerson shared
about her journey, challenges she faced when
founding the original CS4All program in Chicago,
challenges audience members will most likely face,
plus key advice on how to overcome those.

Acknowledging that advocating for CS education
is difficult, Wilkerson called it “hard work.” She also
acknowledged how most summit participants were
probably feeling:

“It feels really good to be in the room
with other people that believe like
you do, but many of us will go back
to those places where people are still,

‘What are you talking about?’ or ‘We
don't have money for that,” or ‘Wait," or
whatever the excuses.”

Brenda Darden
Wilkerson, the
President and CEO
of AnitaB.org

)




Her advice for these folks was:

“So | want you to remember when you
go back and you start to hear that, that
it's all about equity and access.”

Wilkerson summed up major challenges facing the
group in three tasks:

“Number one, we have to change
mindsets. Number two, we have to
change systems. And number three,
we have to stamp out fear.”

Regarding changing mindsets, one Herculean chal-
lenge the group faces is getting CS added to the list

of common cores.

Allyson Kennedy, NSF
. Assistant Program
Director.

“What are the common cores?” she
asked...“Did you know those are all
almost 200 years old? Think about how
much our society has changed in the
last hundred years, yet our classrooms
pretty much look the same as they did
200 years ago.”

Regarding the pushback encountered in Chicago

when they suggested making CS a separate re-
quirement, she recalled,

“So we said, ‘Let's make this

a separate requirement, a CS
requirement.” And you know what
happened, right? Everybody stood
up and said, ‘That will never happen!’
Have you heard any of those words?
Okay, but you're here, so obviously
you're ignoring them.”

Wilkerson said another mindset that needs to be
changed is the idea that because adults can’'t get
technology, children can’t. (How many of us adults
will truthfully confess that, when struggling to
figure out a certain technology, we've gone to our
children for help?)

“People still ask me what CS is,” said Wilkerson,
after which, they go on to add, “By the way, | don't
really understand what that is, so they [our chil-
dren] certainly can't.”

“Just because we can’t understand
something does not mean our children
can't get it,” Wilkerson insisted. “In
fact, | haven't met a child who hasn't
been excited about CS.”

So her advice regarding those who think children
can't do CS was this:

“It's crazy. Take them to the
classrooms where it's happening. Take
them and let them see real children
again. | think if we distance ourselves
from the very people we serve, we start
to imagine what they think and need,
and we no longer know what they think
and need.”



Kenneth and Valerie Jones
and their son, Kenneth, Jr.

Other faulty mindsets she’s encountered are these:
'Girls aren’t any good at STEM,' plus another close-
ly related one: '‘Gender parity in technology is going
to take 202 years.' To these naysayers, and those
who caution, “Wait” she insisted:

“It's about urgency. It's about making it
happen for our children today!”

To educators, she added,

“You get one shot at a kindergartener;
they’re no longer a kindergartener
next year. You get one shot at that
critical fifth grade year to ensure that
the impact is made on that student.
So you need to understand, there's

an expiration date on those children,
and on our ability to sit back and think
about this too long.”

Wilkerson issued a final insight, that humans tend
to avoid conflict, and one final piece of advice.

“That's not how this is going to work,”
she admitted. “It's messy. It's irritating.
It's painful. Sometimes you might be

alone. But if you keep that goal out in

front of you as you know that it's right
to do, you will get it done. If we can do
it in Chicago, anybody can do it!”

The summit also included panels about best prac-
tices, curricula, the workforce, supporting research
on CS education, how to implement CS in schools,
and fostering diversity and inclusion. One panelist
on hand to share about National Science Foun-
dation (NSF) initiatives was Allyson Kennedy, an
Assistant Program Director in the Education and
Workforce Development Division housed in the
Computer Science Directorate. Kennedy’s goal in

attending the summit was to share about funding
opportunities NSF currently offers for teachers and
researchers to get involved in to help scale their
computer science education efforts across the
state. For example, NSF supports CS curriculum
for teachers and the Research Practitioner Partner-
ship Program for researchers.



Besides presentations and panels, specific time
slots were set aside to actually draft a state plan

“We are passionate about teaching

for CS education. Plus, during the breakfast, lunch, young students about coding, and
and breaks, the work of the Advanced Visualization technology, and what it takes to
Lab was showcased in NCSA's AVL lab, where the get things and skills you need to
group aired a number of its scientific visualization succeed in the workforce today,”

demos. Valerie explained. Also, she advocated
teaching kids as early as possible. “We
believe children are sponges, and they
can soak up this information much

Summit participants hoped to gain information
about CS programs and to network with like-mind-
ed individuals. For instance, one Chicago family

who attended the summit was Kenneth and Valerie earlier than what people once used to
Jones and their son, Kenneth, Jr. Valerie, a Com- believe. And so once you start earlier,
puter Science Engineer and manager of computer start giving them those skills that they
science engineers for Capital One, along with her need to succeed, then they will be able
husband, Kenneth, an educator, have begun a not- to take those skills and go on from
for-profit called Sundiata which teaches underprivi- high school to college, then eventually

leged students about technology—specifically how out into the workforce.”
to code. In existence for about a year and a half '
now, Sundiata provides Saturday programs for third

grade up through high school students. Kenneth senior is the educational expert in the

organization. A doctoral student in Education Policy,

The Jones’ philosophy is simple: start young, Organization, & Leadership at Illinois, he came to
providing support to youngsters as they navigate the summit to get an overview of CS education. He
through the STEM pipeline and out into the work- asserted that Sundiata is currently a technology

force. base covering many facets of technology.

‘o “ d
. & Corey Rolling, the technology
A - coordinator at Fairdale Elementary

l\! ‘:?:;.‘ a1 % in Chicago.




One educator hoping to gain insight regarding

“So I wanted to come to the summit to government policies about bringing technology into
get an idea of what will be covered, and underprivileged neighborhoods was Corey Rolling,
what is going on in the industry, what the technology coordinator at Fairdale Elementary
issues are being addressed, especially in Chicago.

curriculum wise, statewide.”

“I'm really looking to roll out a program for our-
selves at Fairdale Elementary,” Rolling explained.

Formerly a teacher in the Chicago schools system, “And this is step one—making connections.” Rolling

he acknowledged,

made a key connection at the summit: he met Tori
Williams, the district Integration Manager of Com-

“So | saw the deficit that exists within puter Science at CPS. “So that's one of my first

we also see the importance of why
computer science needs to be a

get in contact with him and that he would help us
out."

part of the K through 12 curriculum Fairdale serves Pre K through 8th grade students,

in every school. So our program is which Rolling believes is the perfect age to intro-
geared towards doing that as far duce kids to technology. In fact, regarding early

as introducing under-represented exposure to technology, he said, “Yes, especially
minorities to the field of technology.” early because the kids, they have phones at the

He added that his family wanted to come to this
summit to get an overview, so as they’re doing
workshops and adding more programs, including
cyber security and robotics, a couple of areas they
hope to address in the future, they have a better

idea of what they're doing.

Kenneth junior is in college majoring in business,
and pretty much became interested in computers
by osmosis. While he claimed that he had a say

in the matter, “I wouldn't say forced,” he acknowl-
edged, “It's kind of also my interest in learning com-
puter science as well,” and admitted that he took a

lot of classes in high school.

Being a young person who grew
up in computer science, he shared
why he came to the summit: “I'm
looking forward to really under-
standing CS as a background. |
kind of see how the world is shift-
ing from my perspective. So it'll

be cool to see from other different
perspectives, how education is go-
ing, especially computer science.”

Regarding what she hoped to
glean from the summit, Valerie
added: “I'm very passionate about
education. I'm very happy to be
here. I'm interested in what we
have, what we're going to learn to-
day, and what we can use to apply
to our program.”

age of three. They know how to work phones!” So
he hopes to roll out coding, putting together appli-
cations, apps, and games. For the older kids, he
hopes to introduce them to cybersecurity.”

“Even now in cyber security, you
don't have to have a degree for it,”

he explained. “It's high demand. And
also they hire kids straight out of high
school to do cyber security. They're
getting paid good money. Very, very
good money. So we're going to get on
it. Everything is technology driven and
technology based.”

Brenda Darden
Wilkerson (right)
with two friends
who participated in
the Summit.



VIA I-MRSEC’'S MAGNETIC FIELDS WEB SERIES, YOUTH
DISCOVER MAGNETISM, DIVERSITY IN SCIENCE

September 19, 2019 the group, Andy, steals a super magnet from the lab
of Jana’s older sister, an lllinois grad student who

rmed with real theater popcorn and
other goodies, the audience at a
screening party on August 1st settled

needs it for an upcoming important meeting with a
company she’s always dreamed of working for. Un-
beknownst to Jana, the kid stuffs the super magnet

back to enjoy Magnetic Fields, a four- into her backpack, causing her to wreak all kinds of
part web series the Illinois Materials Research Sci- havoc: swings mysteriously begin swinging as she
ence & Engineering Center (I-MRSEC) developed passes by; pieces of metal “follow” her when she’s
as part of its mandate to communicate about Mate- close to them; electronics go wacko. Finally figuring
rials Science—in this case, about magnetism. Us- out that a student on the field trip must have "bor-
ing a fun plot, plus actors the targeted audience of rowed" her super magnet, the older sister rushes to
middle to high school students could identify with, Jana’s school, where Jana and her group have suc-
the series sought to capture their interest, possibly cessfully presented their project. She retrieves the

directing them along the STEM pipeline into mate- super magnet and gets back to her lab just in time to
rials engineering. The cast of young actors seated successfully present her own research.

in the front row, excited to see themselves on the

“big screen,” reflected the diversity I-MRSEC hopes Regarding why I-MRSEC got involved with the proj-
to foster in the field. Also in the audience, proudly ect, Pamela Pena Martin explains that

viewing their creation, were the director, John Is-

berg as well as I-MRSEC's PI, Nadya Mason, and “The aim was to engage in science. So
Outreach Coordinator, Pamela Pena Martin. there's science content in it. We tried to

This was the scenario for Magnetic Fields. A group
of ninth graders, including Jana, the main charac- . )
ter, have been assigned a group project on mag- kinds of things.”
netism. On a school field trip to I-MRSEC, one of

Several Magnetic Fields actors
enjoy watching themselves on
the “big screen.”
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push things like persistence in science,
the scientific process, teamwork, those

In addition, the story
line sheds light on the
research process and
steps to becoming a
scientist. Plus, to fur-
ther encourage view-
ers towards STEM,
each episode features
a behind-the-science
section at the end,
where I-MRSEC
scientists share how
they got interested in
science.

The series was the
brainchild of -MRSEC
PI Nadya Mason, who
had envisioned creat-
ing a video that would
be “engaging to an
audience that might
not typically engage
with science content,”



recalls Pena Martin. In fact, the notion of creating
a web series was actually included in the Center’s
original NSF proposal.

“MRSEC was involved from the start,”
Pena Martin explains. “We initiated

it; we funded it; we were involved in
discussing ideas for this script, going
over the script editing.”

The director of the series and author of the
screen play was John Isberg, a videographer and
photographer for the campus’ university housing,
who also freelances for Shatter Glass Studios.
Though Magnetic Fields was his first web series,
he’s done around 30 music videos, several fea-
ture films, lots of documentaries, and nine narra-
tive short films. He’s also worked with K-12 kids
through Pens to Lens, a program which produces
scripts that kids write.

The goal of the series was a product that was not
just educational, but entertaining enough to keep
kids engrossed.

“We had some discussions about
what we could make that would be
engaging,” Pena Martin explains,
“and the idea came to make a scripted
series rather than a documentary.”

Of course, they sought a topic that had some re-
lation to I-MRSEC, so they settled on magnetism—
materials with magnetic properties. For one, most
people know what magnets are.

“However, they might not know how
some of the common technologies
around us rely on magnets,” Pena
Martin qualifies, “and they may not
know what happens if you get a really
strong magnet.”

So, when, in the plot, Jana’s older sister and her
labmate create a “super magnet,” -MRSEC folks
supplied ideas of strange things that might happen.
“Like, somebody's walking through a park, swings
might go towards them, or anything that's metal
would start to pull towards them or move around...
and electronics could get all screwed up,” she
adds.

I-MRSEC Pl Nadya
Mason shares what the
center hopes to achieve
through the series.

nuﬂl,..é-;

Pena Martin claims the audience they were aiming
for was middle schoolers:

“Because that's the age where there
tends to be a drop-off in interest in
science. And so we want to try to
keep that connection there and build
connections.”

The director, John Isberg, who says he and Mason
collaborated on the script, agrees with Pena Mar-
tin regarding how certain emphases of the plot in
regards to women in STEM came about.

“Girls tend to lose interest in STEM,
(Science, Technology, Engineering,
Math) around 15,” he explains. “And so
we thought, ‘Why not make something
that features a girl prominently as the
main character?’" he says.




aspect o e plo
ame abo fes
"And then s
| started
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not show how T
this girl, at g <
the beginning,
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in science. amera he usec F e
But then, over e : | i
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she grows good at this.” And so, they never went
in confidence and becomes a leader through with it. But when they actually
and sees that she’s actually good at went and did the hard work, then they
science." And so that'd be kinda cool.” saw, ‘Oh, | really like this. Oh, I'm
actually good at this!” And so that was
aving taug ddle ool special education fo something | wanted to put into the film
0 ea 0 0 a emotional disapi to0.”
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Having taught for several years also helped him
“I think a lot of the kids that | taught in terms of character development. “I try to always
didn't have that confidence in science. think of my students and what they might say and
It was like they just instantly put up kind of pulled from that when writing the charac-
that block to it, like, ‘Oh, I can't, I'm not ters,” he admits.

actors that came out and then
writing more to that role. So |
PP ; - felt like if | saw them as a cer-
S Te A~ / "’ tain character, I'm like, ‘Okay,
4 this is who you are.’ Because
L it was more like they're playing
:\_‘-«‘* T M ™\ ' themselves in a way.”

] L ! For Isberg, writing the script
. ' | was more “thinking about the

When creating the plot, es-
pecially the science behind it,
- Vil 3 - Isberg had lots of help from

Al e ! I-MRSEC students, staff, and
a1 8 ‘ faculty, many of whom were
E7] o ductio involved in the planning stages
: amp and story development. In fact,
e _ office a few even made appearances
~ Q) = ' in the videos themselves.
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Magnetic Fields screen shot: Students are in the garage, working on their school presentation. (Image courtesy
of John Isberg.)

Isberg wrote the bulk of the script, “Except for the
scientific,” he confesses, admitting that on some
of those passages, “I| had Pam and Nadya kind of
help me with that—that was kind of their wheel-
house."

In fact, Pena-Martin says she and some I-MRSEC
grad students actually met with Isberg several
times to brainstorm about the story line of the
script.

“So we talked about, ‘Okay, what's
something interesting that could
happen in the lab? It can be a little
bit crazy. It's okay if it's stretching
the science a little bit. But the idea is
something interesting and engaging
that we can

share that

deals with real

science.”

Of course, they came
up with the super mag-
net scenario.

The I-MRSEC group
also provided insight
into what the daily life
of scientists in a lab

is like, and what they
might talk about. For
instance, in one scene,
one grad student asks
the other, “Hey, are you
going to go to the I-MR-
SEC Coffee Hour?”

which actually happens. It's a meeting where I-MR-
SEC scientists get together to discuss how their
research is going.

Over the one and a half to two year span from
brainstorming to final product, Isberg says he pretty
much ate, lived, and breathed the series. In addi-
tion to writing the script, he did the directing, cin-
ematography, editing, and sound design. He also
helped find the actors, many of whom he’s worked
with before.

The cast was chosen with intentionality. To appeal
to a young audience and to communicate that
science is for all ages, the cast was comprised of
mostly young characters—middle and early high
school actors. To communicate that people of all
ethnicities can become scientists,
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The Magnetic Fields actors and
directors participate in a post-
screening panel about making
the series.

u . . : . science, but they were also intentional about show-
W? were intentional abou_t |nclud|_ng ing women scientists who could serve as role mod-
a diverse cast,” Pena Martin explains. els for girls who might see the series. They sought
“We want to show the diversity of to show “strong female lead characters as well, just
science, and we hope that most to try to make sure that we're showing what we'd
students will find someone in this like science to look like and to provide characters
series that they can identify with.” for students to connect with,” says Pena Martin.

Although I-MRSEC was aiming for an audience that
So, regarding the script and casting, the I-MRSEC might not seek out a documentary, they still wanted
team was not only intentional about having young to showcase some of their scientists. So at the end
viewers see someone who looks like them doing of each of the episode a short, behind-the-science
clip highlighted I-MRSEC researchers—
from undergrad students all the way up
During one of Magnetic through postdocs and faculty, who talked

‘ ™ Fields' "Behind the about how they got interested in science
Science” segments, or gave advice for young people wanting
PN e retotioray | [JPUSLOISCIEnCE
w1 0 g
\teay, Researcher in its IRG- “But it just gives a little insight into what
o 9 - - 1 and IRG-2 research the researchers here are like,” she ex-
- - groups, shares how plains, adding that they were “hoping to
W ‘ sh got mt?reSted i put a human face to the science.”
material science as a
young person. Screen Pena Martin stresses that, when choosing
. - :?;:I:rom Bfadhetic the cast for the scripted portion, as well as
. Eesfdeogt%rrtzﬁnResearcher, IRG-1 and IRG-2__ 3 researchers to share, they sought to high-
- ~ — light the diversity in science and I-MRSEC.




Neenah Williams (second from
the left) and Asim Baraka (third
from the left) appreciate one of
the episodes.

“I think the general public often has
a narrow image of what a scientist is
like and what they do,” she admits,

adding that their goal was to
“provide a more accurate image
of the diversity of the scientific
community, including the
I-MRSEC- diversity in gender,
ethnicity, age, language, interests,
area of science they specialize

in, and what their research looks
like.”

When they began shooting the series,
Pena Martin recalls, “Many of the scenes
were actually shot here,” By “here,” she
means the Materials Research Lab, home
of I-MRSEC. In fact, the labs in the series
were I-MRSEC labs.

“We actually took the director

S on tours of our labs ahead of

the production, just because we
wanted to make sure that it was
clear what science labs look like.”

She explains that when the general public
thinks of a science lab, they often have

a mental picture of a chemistry lab lined
with shelves of bottles full of different-col-
ored liquids. However, -MRSEC labs
might contain lasers or furnaces or be
computational labs, which pretty much
just look like offices with computers which
researchers use to interact with super-

computers—more virtual labs than physical labs.
So they showed Isberg around to give him some
ideas of great places to film.

Magnetic Fields screen shot of
Jana, played by Neenah Williams.
(Image courtesy of John Isberg.)



Pena Martin person-
ally found making
the series to be quite
rewarding,

“It was really
amazing to

see things that
were written

in the script
sort of come
alive in front of
us,”she shares,
acknowledging
how amazing it |
was to “see the
ideas that we
had—just see
them turned
into a real
thing.”

S

She also loved sharing the science with the actors:

“It was fun talking about the science
concepts showing up in the scenes
and in their lines in the script. And they
were really interested in learning!”

What was the impact of the series? Pena Martin
believes “It had a huge impact educationally on
many of us,” explaining that it had an impact on
several levels. “On one hand, you've got the I-MR-
SEC people learning how to communicate what we
do, and trying to translate it into a movie was actu-
ally a really interesting challenge. And then you've
got the intended middle-school-to-high-school audi-
ence that will be viewing these, maybe using them
as an educational tool in classrooms.”

She also believes they got to advocate for science,
even among the actors. “Giving them roles like this
is actually really valuable because if it sparks their
interest, they might start looking for more roles like
this. Providing this kind of media is good, to have
this kind of content available and being made. So |
think it was impactful to the actors participating in it.
It was an impactful trip to those most involved in the
creation of it. And then again, of course, the main
intent is hopefully to educate others as well when
they view it.”

Izzy Gonzalez, who plays Chloe in Magnetic Fields, shares with the
audience what acting in the series was like.

The young actors share what they appreciated
about doing the series. For instance, Neenah Wil-
liams, who played the main character, Jana, says:

“I know for a lot of people, science and
the STEM fields in general are really
scary to go into because they think
that everyone is better than them. But
don’t let that hold you back, | guess. If
you want to learn about it, then learn
about it. There's always more to learn.”

Asim Baraka, who played Damon, admits:

“l just like the idea of having it used
for education...This is going to be

something that's more entertaining but
still teaches you just as much.”

Dema Evans, who played Andy, the kid who filched
the super magnet, liked the science.

“Learning like the magnetic fields,
and all that, how magnets work and
how physics works...it’s interesting.
You can kind of learn how the world
works.”

I-MRSEC plans to disseminate the series through
several venues. Since it's available via You-Tube,
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Regarding the series itself, she says it's “beau-
tifully shot,” and says John Isberg, the direc-
tor, “did just did an amazing job on this. He
has a really amazing intuition for filming.” She
adds that he also has a lot of experience with

science, referring to the fact that he's taught
middle school science before and brought that
experience into the process.

Isberg’s take on his work might be a bit dif-
ferent. He shares an anecdote about taking
™= a master class about the three phases of film
4 & with Ron Howard. Regarding preproduction,

Filming the garage scene from the series where

4 the group is planning their magnetism project. the script-writing phase, Howard had'said, “So
L HdNeNd \ JA you're like, ‘All right, | think we've got some-

thing good!” Then you go into production, and
the plan is to disseminate info about the series to you look at the script, and you're like, ‘Who was

audiences that might find it useful. For instance, the idiot that wrote this thing?’ then, ‘I guess we'll
locally, the Center hopes several science teachers try to do our best.” So you shoot everything. Then
at their partner, outreach partners in local schools, you go into post production where you're editing.
will use it in their classrooms. Plus, they have con- Now you look at it, and you're like, ‘Who is the

tacts at other schools. In addition, many of the 20 knucklehead that wrote this or that shot this film?”’

MRSECs throughout the country are doing out- So | kind of laugh because | was like, ‘Yeah, that's
reach with middle schools. “So we'll definitely send pretty true!” In this case, of course, Isberg did all
this to other MRSECSs,” she says. Also, NSF could three.

promote this on Twitter, along with several people

on campus with pretty strong followings. Teachers After affirming the crew and the cast of actors for a
from around the country who teach units on mag- job well done, he adds:

netism might find it useful as a teaching tool: show
the movie, discuss what magnetism is, and how it's

: “1 still feel like this is kind of a crazy
related to electronics.

honor and makes me very nervous

Is a sequel in the works? Pena Martin says she about the fact that this is probably the
and I-MRSEC staff are keeping close watch on the first narrative series like this that U
number of YouTube views. “We're really interested of | has ever done. So that was super

in seeing how this is taken up,” she says, admit- weird. And you know, it's all right.”
ting, “You know, the series ends on a little bit of a
hook. So there's this mystery [the disappearance of
Jana’s father] that sort of follows along through

the episodes and doesn't get resolved entirely.” Eiimiligione Jfithe classroom

She acknowledges that the series was a pretty scenes from the series. (Image
large-scale project. “It's a huge time commit- courtesy of Pamela Pena Martin.)
ment to create something like this. It's a huge
effort.” While she says the project was cool,
they want to see how it's being used. “Is it
being used in classrooms?” From some of the
schools that use it, she says, “It'd be great to
hear their input on how students are engaged
by it.” So if it goes viral or, or at least gains a
lot of traction, she says there’s a way to contin-
ue this, but says, “We've kind of wanted to, be-
fore committing to that, we want to see exactly
what happens with it.”
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screening, a
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about the
experience.
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FALL 2019 ILLINOIS SPACE DAY IS OUT OF THIS WORLD

October 18, 2019

ould you like to blast off

on a rocket ship some

day to explore outer

space? Doubtless some
of the around 200 people who showed up
for Illinois Space Day (ISD) on October
5th would. Among the 150+ visitors to
the event at the Digital Computing Lab
were some local teachers, parents, and
lots of K—8th grade students—possibly
with some future aerospace engineers or
maybe even an astronaut or two among
them. Also on hand were numerous
lllinois Aerospace Engineering students,
sporting t-shirts emblazoned with “The
50th anniversary of the Moon Landing!”
to celebrate one of Man's most important
forrays into space and the theme of the Day: the
Apollo 11 mission. The Aerospace students’ goal in
participating in the event was to not just share their
passion for space with the young visitors, but also
to possibly recruit some into aerospace engineering
down the road, or to help pique the interest of a
future astronaut.

CN-]

Organized by the lllinois Space Society (ISS),
lllinois Space Day, the society's biggest educational
outreach event of the year, was run by volunteers
from a number of Aerospace Engineering RSOs
(Registered Student Organizations). In addition to
around 55 members of ISS, the sponsoring organi-
zation, members of other groups, including lllinois

]

An lllinois Aerospace
Engineering student h'
interacts with a student
building a space vehicle
with Legos.

—_—

Robotics in Space (IRIS), Women in Aerospace, to
name a few, also helped out at the event.

The event lasted from about 8:30am to 3:30pm.
For the first half of the day, visitors rotated through
a variety of exhibits. They learned about rock-

ets and saw some that have actually flown. They
learned about how earth's weather can be used to
predict the weather on other planets. They expe-
rienced the always-popular liquid nitrogen demos,
where flowers were flash frozen then shattered,
and where a balloon immersed in liquid nitrogen
would shrivel up, then regain its previous size when
exposed to room temperature air once again. Of
course, the highlight of that exhibit was getting to
eat marshmallows flash frozen in liquid
nitrogen. Visitors enjoyed the smoke and
noise of hybrid fuel demos. The young
students also contributed artwork to a
“Space Wall,” built rockets or space ships
with Legos, and learned about orbits then
found out what they looked like by rolling
marbles down into an orbit simulator.

linois Young visitors also appreciated "seeing"
Space Day themselves courtesy of a depth camera,
visitors one activity presented by members of
look at lllinois Robotics in Space. Other activities
themselves members of the club presented included

VEELLOURE  exposing youngsters to how 3D printing
camera.

works, and all about sensors on a robot.
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One IRS exhibit also featured a moon rover, which,
sadly, they couldn’t demonstrate. “So we can't run
that right now,” one IRS member explained. “It's
too big, and it'll rip up the floor.” In addition to the
rover, which astronauts can drive, robots in space
do other important activities, such as digging and
excavation, sensing, and localization.

Another popular exhibit was balloon races. There
two youngsters would tie their balloons to lines then
release them to see how fast they would travel as
their balloons deflated and if they could beat each
other.

According to Zana Essmyer and Alonzo Arostegui,
their exhibit demonstrated how weather patterns on
earth can be used to simulate weather patterns on
other planets. Essmyer reported that she participat-
ed in space day because she’s really interested in
educational outreach. “I'm the ED director for Wom-
en in Aerospace,” she said, “and I think it's really
important to get young kids interested in STEM."

What impact did Space Day seem to be
having on the kids? “So far it's pretty good,”

she said. “They seem really excited. They've Leon

been answering a lot of questions and asking :;iz::::serg

us things. So, | think it's going pretty well. 15 Tadichl
Arostegui explained why he got involved, zz:it:;rﬁicsket

“I've always had an incredibly deep and per- presentation.

sonal interest in space and what happens in

the universe,” he says. “So, | kind of wanted 5
to have a moment to express that to other A 4
people, because | love sharing something o
| love with others and trying to get them in- ||
volved with it. And | think that getting people &

involved in space and astronomy is really - { ;

important right now.
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Zl" Zana Essmyer's
demo shows
how earth's
weather
patterns can
simulate
weather on
other planets.

During lunch, a student panel comprised of
a number of Aerospace students answered
guestions which ranged from what being
an Aerospace student was like to questions
about space and/or space travel.

Following lunch was the guest speaker, Me-
chanical Science and Engineering Professor
Leon Liebenberg. Having had him for cours-
es, the students who planned the event knew
how fun and entertaining he was, and thus
had invited him to speak. Part of Liebenberg’s
strategy to engage the young visitors was

to encourage them to help with his presen-
tation. So he’d question them about space
and space travel then have them share their
responses into a roving microphone. Of course, he
wowed the audience by climbing up on top of the
desk and using a bicycle pump to launch a bottle
rocket.

The last event of the day was the egg drop engi-
neering challenge. After building the best egg drop
lander they could, the teams of students trooped

up to the third floor and, after ensconcing an egg

in their contrivance, they dropped it, aiming at the
bullseye three stories below, then breathlessly wait-
ed to see if their egg had survived intact, or would
splatter on the floor below.

Why host a day celebrating space? According to
the ISS Outreach Coordinator, Aerospace Engi-
neering junior Shivani Ganesh, the goal of lllinois
Space Day is the same as it's always been. “It's
providing a very accessible and exceptionally fun
way to learn about aerospace, and offering that
opportunity out to the community.”

Having chatted with other ISD volunteers on why
they're part of the event and why they've put so



much work into it, she indicated, “It's that they
never had these opportunities as they were
growing up. They had to seek it out on their
own. So giving the opportunity to kids from
avery young age is super important,” she
stated. She added that making the event accessible
to everyone, and free to the public is also important
to them. “We want to keep it that way to make sure
that anybody who wants to learn aerospace has
that outlet to do so.”

The president of lllinois Robotics in Space, Vic-
toria Jiron, explained that while participating in
various competitions is important to IRS members,
another important activity is outreach. “We find it
really important to spread the word of robotics and
encourage little kids to look at all of the different
parts,” she says. “So even if they're not into robot-
ics, there's art in it and building and every aspect.
So outreach is very important to us.”

ISS Outreach
Coordinator
Shivani Ganesh

What kind of impact did the event have on the kids?
For one, they found out a lot more about space.

For example, sporting a NASA t-shirt (which prob-
ably pretty much says it all regarding his career
aspirations), was Mahomet Seymour seventh
grader Brandon Roady. One of the stars of the
show during Leon Liebenberg’s presentation (other
than the man himself!), Roady asked thoughtful,
knowledgeable questions and gave well-informed

answers about space and space travel, probably
putting half of the adults in the room to shame (in-
cluding this writer.)

In response to the query, “So you love space, huh?”
he responded: “Yeah, quite a bit.” What had he
done to find out so much about space? “I just like
to read a lot on the internet,” he responded. “Like

NASA.” Then to prove that he visits the site fre-
qguently, he rattled off the url: “www.nasa.gov.”

Roady dreams big when it comes to what he

wants to do when he grows up; one possibility is,

of course, NASA. “l want to either work at NASA,

at the head of aerospace engineering for propul-
sion,” he shared, “or have my own company, Roady
Aerospace, and just launch little satellites like the
company Rocket Lab does with the electron.”

The seventh grader, who plans to go into aero-
space and become an engineer, said he’ll most
likely matriculate to lllinois: “If | don't move,” he
gualified, then added, “I've heard that this is one of
the top aerospace engineering programs.”

Roady'’s favorite thing about lllinois Space Day was
Liebenberg’s presentation. “Probably the lecture
that we just had,” he acknowledged, “just learn-

ing all that stuff about space and what we can do

1,

Brandon Roady, a Mahomet Seymour
7th grader, prepares to test his
team'’s egg drop lander.

to make it better.” Most likely he also enjoyed the
chat he had with Liebenberg afterwards, who hung
around after his presentation just to encourage the
youngster.

One family who showed up at Space Day was
Dave Anderson, a professional photographer, his
fiancé Nikki Moore, a teacher, and their two kids.
Regarding the impact the day was having on all
her students, Moore, who teaches 4th/5th grades,
reported: “They're actually learning a lot. | can tell
which stations have been their favorite: The orbits
simulator and the Legos, so far, have been their
favorite, ‘cause they get to do things hands-on.” Did
she see any astronauts or aeronautical engineers
in her group? “Yes, she replied: “I got a couple
already.”
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Abby Houser (right), and another intrepid
soul valiantly agree to be photographed while
chomping on liquid-oxygen-frozen marshmallows.

Another family who brought their kids to ISD were
Abby and Barry Houser from Mahomet. Abby says
they heard about space day from a flyer that came
home from school with the kids, who are in first
and second grade. After checking it out online, she
explained, “It looked pretty cool. They said it was
free; they feed you lunch; and that it's appropriate
for K through fifth or sixth grade. We didn't have
any plans, so we were down for it.”

Abby thought her kids’ favorite activity so far was
the dry ice marshmallows. Evidently Mom enjoyed
that too. “Yeah, that was very cool to feel the freez-
ing cold marshmallow with the gooey inside still.
They really liked that.”

Barry Houser and his daughter learn about orbits
and prepare to toss marbles to simulate orbits
during the Orbit Simulator exhibit. Barry Houser
and his daughter learn about orbits and prepare to
toss marbles into the Orbit Simulator.

Abby shared why it's important to bring kids to
events like ISD. “You know, | think that ex-

Houser was also delighted to attend because
a number of his Marching Illini were at ISD
too, helping to put on the program. “So it was

a great opportunity to bring our own kids to

this great event,” he said, “And, you know, it's
dealing with space, so tons of excitement about
what's going on here and all the exhibits.”

So, music or aerospace engineering? Which
one is he going to steer his kids toward? “Well,
you know, it's amazing,” he admitted. “So, even
with the Marching lllini, we've got a hundred of
our students that are a part of engineering.”

In other words, his kids wouldn’t necessarily
have to choose between music and a career in,
say, aerospace engineering. Houser says they
could actually do both.

“Yeah, so you can do both,” he affirmed. In fact
engineering is one of the largest majors that they
have in the band. “So it's interesting to see that
so many of them have some type of musical train-
ing and then they go in this field. And so we're of
course very proud of that. “

An advocate for both STEM and the arts, Houser
added, “So of course, we'll call that STEAM then,
cause we're going to go with STEM and adding the
arts to that. And we just continue to find that there's
a tremendous pairing between some of these natu-
ral studies that are here.”

Regarding students who have some type of arts
background and training in addition to STEM,
Houser adds, “We look at those as going hand

in hand, and what that can do to just make a
well-rounded person, and how they can contribute
to society in such a wonderful way.”

posure is the most important part of any of
it,” she admitted, “even though they might
not know how rocket fuel engines work, and
different things. But to expose them to dif-
ferent things that they might take interest in
and be passionate about, | think is the most
important part.”

When his wife found out what a great event
ISD was, Abby’s husband Barry Houser
was excited because he had the day off,
and that meant he could go with them.
(Most Saturdays he has to work. Houser

is the director of the Marching lllini, so lots
of Saturdays he’s out on the football field,
putting his band through its paces.)
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An lllinois
Veterinary Medicine
student displays

instruments used in
equine surgery.



VETERINARY MEDICINE STUDENTS CELEBRATE ANIMALS
AT VET MED OPEN HOUSE

October 22, 2019

et a horse, a piglet, a
bird, even a tarantula.
Milk a cow. Get your

favorite animal painted on your
face. Conduct “surgery” on
your stuffed animal. Stick your
arm inside a fistulated cow.
Feel the inside of some real
horse’s intestines (outside of
the horse who donated them,
of course). These were some
of the numerous fun yet educa-
tional activities available to the
many visitors who showed up
at Veterinary Medicine’s Open
House on Sunday, October the
6th. Organized and run by cur-
rent Veterinary Medicine (Vet
Med) students,the Open House
featured not just animals, but
the students. They staffed the

Vet Med student Emma Whitmore
interacts with a young visitor who
intends to do “surgery” on her

stuffed animal.

various offerings, proudly talking to visitors about
their exhibits, what being a veterinary student at
lllinois is like, and answering a plethora of ques-
tions that curious visitors, both young and old,
asked about animals. Plus, for high school students

who might be considering becoming veterinarians,
it was “a really cool way for them to see all of the

programs and opportunities that our college has to
offer!” explains third year vet med student Chelsea

Santa Lucia.

B

Young
visitors at
the Vet Med
Open House
show off
their face
paintings.

The open house had
something for animal
lovers of all types. There
were exhibits featuring
small animals, such as
cats and dogs, includ-
ing a demonstration by
the lllini Service Dogs;
large animals, including
horses, cows, and pigs,
and even a farrier (horse-
shoeing) demonstration;
wildlife (such the birds of
prey exhibit by the Avian
Wings of Wonder), even
exotic animals and zoo
animals. For the kids,
besides petting the many
animals available at the
numerous exhibits, they
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Vet Med student
Brittany Stark
guides a young
visitor as she inserts
her arm into a
fistulated cow.




specifically, after working

in New England year round
for the first few years after
she graduates, she hopes
to eventually split her time
between New England and
Florida, following her clients
south for the winter months!

Santa Lucia helped with the
Equine Surgery and An-
esthesia exhibit which had
three parts: surgical and
anesthesia equipment/tools
for performing surgery; an
interactive station where visi-
Shahidi with Lucy the tors could see and touch real
5' horse. horse intestines and learn
about horses’ anatomy; and

a live horse, named Lucy,

could get their face painted, choosing from a selec- who was painted with a horse’s skeleton so visitors
tion of various animals available. There was even could learn about equine skeletal anatomy while
an opportunity for kids to “conduct surgery” on their petting her.

favorite stuffed animal, for which they had to under- _

go a number of critical preparations veterinarians Santa Lucia says one reason she loves Open

go through, such as examining their animal (using a House is because she really enjoys teaching. "My
stethoscope); disinfecting both their hands and the goal was to talk to visitors about some reasons why
area where they would perform the surgery on their and how we perform equine surgery here at U of
animal; putting on a surgical mask, even donning [.” Another gregt'educatlonal opportunlfty she gets
scrubs. For high schoolers possibly interested in every year is visits from horse owners in the area
becoming veterinarians, there was a talk about how who are interested in seeing/learning about what's
to gain admission to veterinary school. "going on" inside their horse and some common

reasons why horses may have colic.

l

Vet Med student Chelsea
Santa Lucia explains to
open house visitors about
Horses’ intestines.

|

Staffing the many open house exhibits were hun-
dreds of Vet Med
students, who were
excited to share with
visitors both young
and old some of what
they’ve been learning,
For instance, Chel-
sea Santa Lucia, who
is studying to be a
veterinarian because
she loves horses, is
interested in Equine
Medicine, and would
like to focus specifi-
cally on sports med-
icine and lameness.
In fact, her dream job
would be to work at
an equine practice

in the New England
area of the U.S. More




Regarding the benefit of the
outreach, she reports:

“I think Open House is
a great place to bring
your family and for
kids to learn how to
properly interact with
their animals in a safe
and fun way. A lot of
students who aspire to
be veterinarians also
visit open house every
year so it's areally cool
way for them to see all
of the programs and
opportunities that our
college has to offer!”

Also helping with the open house was Hailey
Houdek, a first year Vet Med student who hopes

to specialize in radiology and to graduate in 2023.
For the most part, outside of class she spends as
much time as she can getting experience with large
animals through various clubs such as the Produc-
tion Medicine Club and Theriogenology. Her dream
job is to work in a mixed animal practice, where she
can either see in-house appointments or be able to
drive out to farms when needed.

Houdek’s activity at the open house involved
demonstrating how to use a pill gun to give med-
ication to either a cow or smaller animal such as
a sheep, and how to properly harness an animal,
such as a cow or a sheep. According to Houdek,
her goal in helping out at the open house was to
“raise awareness in the community about different
handling practices with large farm animals—espe-
cially to those that previously have only had small,
companion animal experience. It was great to see
how the kids interacted and were able to make
connections between their prior knowledge of dog
or cat handling, for example, and look at how an
animal such as a cow is handled.”

Houdek believes the open house had a great im-
pact on the general public...and on the kids.

“l spoke to a woman who had told me
that she had gone to the open house
when she was a child and now that
she has a child of her own, she wanted
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Hailey Houdek teaches
a young visitor how to
harness a sheep.

to continue the tradition. It was great
to see different generations or age
groups interact with such enthusiasm
with all of the different booths,”
Houdek shares.

A third-year veterinary student in the class of 2021,
Aiden Tansey shares why she helped out at the
open house.

“l have wanted to be a veterinarian
for as long as | can remember,” she
admits, “so it is exciting to interact
with kids who show a passion for
animals. | love answering all their
guestions and hope we inspired a
few to become future veterinarians as
well.”

Tansey'’s job at the open house was to express her
artistic talents by painting faces at the Kid’s Tent.

“It's always really popular,” she claims,
“and it’s a great way to let them talk
while you listen.”

Tansey says she enjoys participating in the Vet Med
Open House, because it's a great opportunity to not
just interact with the community but to demonstrate



Hailey
Houdek
proudly
presents
"animals”
that
visitors can
practice
harnessing.




Vet Med
student Aiden
Tansey paints
the face of a
young visitor.

all of the different aspects of veterinary medicine.
“We are in a very diverse field,” she says, “and it is
exciting to share all of those different opportunities
with our community.” She continues:

“I don’t think that there is a better reward
for any of us who worked at Open house
than the animated excitement of a child who
had the chance to interact with a new ani-
mal species for the first time; or to listen to
them enthusiastically telling their parents

Tansey and her
young friend,
face painted
as a...bunny
rabbit?

" i

that they want to be a veterinarian when
they grow up. Every one of us here at the
veterinary school share that same enthusi-
asm and passion every day.”

While Tansey isn’t currently specializing in a specif-
ic area of veterinary medicine, she explains, “That’s
what is exciting about the veterinary field; there are
many options. Veterinary school is a great place to

begin considering those options.” She plans to join

a small animal general practice upon graduation.

A group of
young visitors
pet Lucy the




A local
kindergartener
uses a
stethoscope to
“listen” to her
unicorn’s heart. =
X

Garbed in a
- face mask, she
r scrubs up for

; surgery.

The youngster
cleans the spot
on the unicorn
where the
surgery will
take place.



USING LASERS ENLIGHTENS JUDAH CHRISTIAN SCHOOL
STUDENTS ABOUT COORDINATE MATH

December 12, 2019

ather than just
poring over a
math textbook

studying coordinates,

or simply using graph
paper to map them

out, students at Judah
Christian School used
cutting-edge technology to
learn about coordinates,
courtesy of University of
lllinois master teachers
Joe Muskin and Adam
Poetzel. On Thursday,
November 21st, students
from 11 different classes
used coordinate math to
design shapes which they
then displayed using laser l
light shows. Not only was
the activity educational
and fun, but students would most likely never
forget what they’d learned about coordinates. For
example, as one student, Piper Hawk admitted:
“You've gotta’ be specific with it.”

Teaching the students the avant-garde lesson
were Adam Poetzel, an instructor from Curriculum
& Instruction, and Joe Muskin, Mechanical
Science and Engineering’s Outreach Coordinator.
Passionate about STEM education outreach, the
two had added the coordinate math element to a
laser show project a nano@illinois RET teacher
had created a couple of years ago. Since then, the
lesson has evolved to include coordinate math,
and the two have been presenting it at schools,
tweaking it based on teacher and student input.

According to Kathleen Rice, the Judah math
teacher who hosted the activity, all of school’s
7th—9th graders, half of the 10th—11th graders,
and even a couple of seniors got to experience
the coordinates/laser lesson. As part of the day-
long event, not only Rice’s students from 7th

and 8th grade math and geometry (grades 9-11)
classes participated, but those of her fellow STEM
teachers: Sheila Kirby’s STEM class for grades
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Two students
proudly display
their laser light
show.

9-12 and Nicole Hettmansberger’s Algebra 1 and
Statistics classes.

Here’s how the activity worked. In previous lessons,
students had learned how coordinates work, then
used coordinate math and graph paper to design
objects they wanted to project with the laser show.
This produced a list of coordinates. Since students
had already learned the procedure of plotting points
on a coordinate grid, Poetzel explains that the laser
lesson takes that learning one step further:

“This lesson provides an opportunity
to use this knowledge for a relevant
purpose and apply their skills to create

their very own ‘light show.” Students
have to plan the path of the laser
using their coordinates, and think
strategically about the location and
order of their desired points.”

Muskin and Poetzel first taught students about dif-
ferent kinds of light, specifically lasers. One import-
ant aspect they shared was about safety issues.




students were not only interested in
doing their design the first time, but
they were also interested in improving
on it: “making it more complex or
‘exact’—which causes more practice,”
she adds.

“When working with any type of laser
in a classroom, it is important to
consider student safety,” Poetzel says.
“To help create a safe environment,
we secure the laser devices so they
are not easily moved and also have
an educational talk with the students
about properties of light, lasers, and
laser safety.”

Poetzel agrees about the “immediate-feedback”
benefit the laser show provides. He says once
students have uploaded their coordinates and see
their light show, if the design does not match what
To further ensure students’ safety, Muskin adds, they intended, it's often because they made a small
error in their coordinates.

“We use low-powered .
lasers as well. The B ‘N —
power is low enough -

that a person’s blink | G
reflex will protect their
eyes from damage.”

Finally, they explained in detail
how to enter the coordinates
into the computer program. )
Once students understood the — S
activity, they then meticulously 10 ,
entered their coordinates into the ' * 6 .
program which created a series y@ \
of positions. These commands ye
were then sent to the laser

aimed at two mirrors mount- Joe Muskin (left), MechSE's
ed on Lego controllers, which Outreach coordinator, helps a
directed it. The program made couple of Judah students trouble

the controllers rotate, causing shoot their laser show.

the reflected laser spot to move

from one position to another, thus tracing out the “This makes them problem solve to
patterns the students had defined. And because the figure out which coordinates they
laser was aimed at fluorescent paper, the light was mislabeled or typed incorrectly,” he
briefly retained. The result? A really cool laser light reports. “Finding and fixing mistakes
show! is an excellent way to learn, and

So, why go through so much effort just to teach students can see if thelr modifications
some math? According to Rice, it was an engaging were correct by looking at the new
way for her students to not just learn coordinate light show.”

math, but get immediate feedback if they’d done it

wrong. What were some of the challenges? For one,
some students weren't able to find their errors
“The short answer is that when they or had programmed their points in backwards.

program the points in correctly, their However, these were quickly fixed once a teacher

design appears correctly—and it's got to them. Which brings up another challenge:
pretty obvious if there is an error or sometimes students had to wait a bit because the

not. It's also self-motivating to find/
correct errors.” Plus, she says her

classes, sometimes smaller classes combined,
were larger than usual, thus 2—3 students shared a
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A team of students work
on their show; one reads
the coordinates while his
teammate enters them into
the program.

laser station. “Space was also a bit of an issue, but
everyone was careful, so it worked,” adds Rice.

One concern the teachers had prior to the event
actually turned out to be a plus: several students
who are in the STEM class plus a math class were
scheduled to come twice. “We thought that could
be a problem,” Rice explains, but the students actu-
ally enjoyed having a second opportunity to create
a different design or to improve their original.”

Although the coordinate math/laser show activity
definitely wasn't class as usual, Rice says the stu-
dents did really well.

“They listened to advice and started
simple so they were able to see

good results quickly and then made
improvements from there.”

She also appreciated Poetzel and Muskin’s instruc-
tion.

“The presentation the guys gave
was very age/ability appropriate, and
they were high energy, so it caught/
maintained the students’ interest
very well. It was a great educational
experience.”

“The kids did great!” agrees Poetzel.
“Almost every single student was able
to get their unique light show to work.”

What kind of designs did students
come up with? As might be expect-
ed, some had a holiday theme. At
various times, a Christmas tree, a
star, or a snowman would light up
across the room. Some designs in-
volved letters: an | (for lllinois?), the
letter H (the first letter of a student’s
name?), or entire words, like ILL-
INI, MATH, and STEM. Still other
designs included a cross, a heart,
and even more complex designs
such as a maze, or...an elephant’s
head!

Regarding the activity’s impact,
Rice wasn't sure. “l don't know,”
she reports, “except | did not hear
even one complaint, so it was defi-
nitely a positive experience for them, which can't
help but make them open to more of the same in
the future.”

In fact, rather than students whining about math
class, Rice indicates that “Aha moments were
abundant!” She says the students were able to
pretty much see everything that was happening
throughout the room, and there was a lot of ex-
citement not just about their own group’s achieve-
ments, but other students’ as well. “I'd venture that
everyone said something like ‘Oh!” or ‘Wow!" or
‘Look!" at least once. There was also a lot of ‘Oh,
here it is!” when they found their mistakes, and
excitement when their ‘fix’ actually worked. A lot of
collaboration between students happened, too.”

Rice’s overall take on the day? “We all had a pretty
great time...but | bet the guys were exhausted!”
she acknowledges.

Another aspect that the instructors found rewarding
was that students were appreciated the fact that
the lessons weren't “business as usual.” “Many
students commented on how “cool” it was and

that they wished they could do math like this more
often,” Poetzel recalls. “Miss Rice said the students
were talking about it the days after we left.”

While teaching eight sessions in one day was cer-
tainly ambitious, Poetzel and Muskin were spurred
on by watching the students’ reactions when they
had successfully created their laser designs. “It is
always exciting as an educator to see students’
eyes widen, and smiles spread when they are suc-
cessful and feel proud of what they accomplished,”
Poetzel admits. “Throughout the day we saw a



Adam Poetzel,
a Curriculum
& Instruction
instructor,
describes to
the students
how lasers
work.
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multitude of excited students who felt empowered
by what they accomplished.”

The two also valued giving students real-world ap-
plications that allowed them to apply some of their
new-found knowledge. “Allowing students to create
something using the math and science they are
learning helps them to see the applications of math
and gets many more excited to engage in STEM
activities and studies in the future.”

“It is always fantastic when we can make learning
relevant to students,” Muskin agrees. “They see
why it is important to learn things in math like coor-
dinates so they can ‘communicate’ to the computer
and have it create their light show. It is also won-
derful when students see how science, math, and
engineering all intersect.”

And the students seemed to find the lesson not
only relevant and enlightening...but fun. For ex-
ample, Nala Gallaher, a Judah High School soph-
omore, indicates that she really enjoyed the ac-
tivity:“I thought it was pretty neat; it's really cool.”
While they’re not currently studying coordinates

in class, she indicates that they’ve done so in the
past, and agrees that seeing coordinates demon-
strated in an activity like the laser show helped
them make sense of what they’'d learned. Piper
Hawk, also a sophomore, shares a key nugget that
she learned about coordinates through this activity.
“You've gotta be specific with it,” she explains.

She was also pleasantly surprised that she was
able to successfully make the laser show work.

“Cause doing this, | did not think | did this right, but
then | did! | was very surprised about that.”

One of the challenges of doing this project, accord-
ing to Hawk? “Reading the directions, | guess.”

Poetzel agrees with Piper Hawk’s assessment

that “You've gotta be specific with it,” along with
the need to carefully read the directions. He also
appreciates that students gained important life-long
character traits: persistence and perseverance.

“One thing | love about this lesson is
that over half the students do not get
their intended light show on their first
attempt,” he admits. “When they begin

their show, the projected design does
not match what they intended. At this
time they need to problem solve to
figure out how to fix their show.”

He explains that they might have made a mistake
when planning the coordinates, inputting them

into the software, or in their use of required syntax
in the software code. Whatever their mistake, he
says, “They are motivated to find their errors and
re-try their light show to see if it works. This is a
great learning experience for students...to not give
up when something doesn’t work, but to persevere
and problem solve until a solution can be found.”

So how'd the partnership come about? Rice and
Poetzel had met when she taught his daughters,
then he began helping with Judah’s math team.
Then at a recent ICTM (lllinois Council of Teachers
of Mathematics) conference, Poetzel and Muskin
presented this activity in a seminar. Though Rice
missed the seminar, she discovered that they were
doing the lesson in schools and invited them to
Judah. “Since they were coming anyway, and there
were gaps in my schedule...” she explains, she
asked other teachers if they wanted to be included.
They did. “Everyone jumped at the opportunity—so
much so that the guys gave eight presentations
straight!”

While it was definitely a full day, the instructors
believed it was worth it, since they were helping
the students to understand that they can indeed do
STEM. According to Muskin: “The best part of the
activity is when the students get their show to work,
they then realize that engineering is something that
they can do. It is something that they might want to
consider as a career.”
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An MSHS student
exhibits the car he
and his teammates

are building.




MSHS STEM CLUB SEEKS TO PIQUE HIGH SCHOOLERS’
INTEREST IN STEM VIA HANDS-ON ACTIVITIES,
EXPLORING STEM CAREERS

hat's something that
teenagers might find
SO exciting that they’d
roust themselves out
of bed early on a Monday morning in
order to show up at school by 7:15
AM? STEM! To be specific, the Ma-

homet-Seymour High School (MSHS)
STEM Club, which has met every
Monday morning since it was begun in
late August, exposing between 15-25
young people to STEM hands-on ac-
tivities and STEM careers each week.

The club came about as a result of ’ & 78
CISTEMES365 (Catalyzing Inclusive w’ T 5 MSHS alum and club sponsor Andrew
STEM Experiences All Year Round). s ! Walmer (left) helps a student with the

The University of lllinois outreach pro- §§ N : car he's building.

5

gram, funded by a National Science ! = T _—

Foundation grant, is encouraging K—12

educators to begin STEM clubs in their schools According to Koker, 29 different students, ranging
and providing them with the expertise, training, and from freshmen to seniors, have participated in their
some of the resources with which to do it. Three club at some point since its beginning, with many of
folks who are invested in MSHS students and were them attending regularly. An invitation to participate
enthusiastic about beginning a STEM club at the in the club was communicated to MSHS students
school participated in CISTEME365’s Institute this via the school’s intercom announcement, during
past summer: chemistry teacher Terry Koker; Neal registration for school, and also via word of mouth,
Garrison, a counselor; and Andrew Walmer, an including the club’s sponsors who approached kids
MSHS alum studying the teaching of chemistry at individually, inviting them to participate.

lllinois. -
One of the club’s objectives, based

on the plans the three sponsors made
this past summer, was to equally
represent both genders—a 50%-50%
ratio. So how’s it going? Of the 29
participants they’ve had thus far, nine
of them have been girls...around 31%.

“We'd like to get that up to
50%-50%,” Koker admits.
“We're trying to specifically
recruit girls,” then adds, “But
the ones we have are very
committed and involved. We
have seven or eight girls that
are really into it.”

student does
a hands-on




Regarding the activities,
the club has two main

foci during the around 45
minutes they have with the
young people each meet-
ing: they introduce them to
the myriad STEM careers
available to them, and they
try to pique their interest in
STEM via a variety of en-
gaging hands-on activities.

W

Since career development
is in his purview, guidance
counselor Neal Garrison

has been seeking to ex- A Y = : :
pose the participants to —— Neal Garrison shows a YouTube -
some of the many careers video clip about a STEM career.

available in STEM fields.
So from around 7:15-7:25
AM, while the kids are arriving, he starts out with " I think the idea of presenting in front
a couple of short little YouTube videos on STEM of their peers is appealing to them,"
careers. He's mostly used short 2—4-minute video he says, "but finding the time to create
clips to “keep their attention span,” making sure to an organized speech or presentation
include diversity and those often underrepresented on atopic is what is slowing them

in STEM, including females. “So those have been down. We are going to try to give them
great,” Garrison says, “So it's not just ‘I'm seeing more encouragement and guidance

LIS SIS EUIARE” G (i) [US & el Selgn next semester to make sure it starts to
attention span that they can get a quick lesson in. happen.”

He tries to show two to three of those a week, “to
kind of broaden their horizons,” he adds.

_ _ They also want students to take on roles like re-
Garrison, who has been trying to get speakers to cruiting or writing to potential sponsors or organiz-

present, admits that the early hour has been a bit ing supplies after each meeting. However, students

detrimental: “That's been harder

than | thought, partially because == T
A STEM club
member, Hannah

it's a horrible time for anybody

who's working.” They did have

one girl from the club present: Kittivanichkulkrai,

Hannah Kittivanichkulkrai, who gives a

had participated in the Grainger presentation

Engineering Young Scholars about her summer

program at the University of Illi- jessatchiprojest. Bt
(Image courtesy of

Neal Garrison.)

the Standard Moc

Shoham \rln"l"» =

nois, gave a presentation about
her summer research project on
neutrinoless double beta decay.
“She's brave soul. She did a
great job,” Garrison explains.
"she had a great presentation.”

In fact, they are encouraging
students to present on STEM
topics they like. Garrison says
there's interest, but none of the
students have done it yet.
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seem interested in doing it,
but haven't been active in
following through.

Andrew Walmer echoes
Garrison's statement that the
three sponsors hope to get
students more involved in a
leadership role in the club.

"We have had good
response from
students so far. This
next semester, we are
looking to increase
the amount of
student-led activities
in the club, since

that was one of the
primary objectives at the start. By
giving students a larger stake in the
club, I believe the students will feel
more invested. Feeling more invested
will then help them to get more out of
the experience."

Walmer adds that in addition to getting students
to take ownership of the club, several of his other
goals for the club are as follows:

"To give students a comprehensive
understanding of what a future in
STEM will probably look like, to

help students get involved in STEM
programs beyond high school, and to
help students develop skills they can
utilize in future STEM activities and
careers."

In addition to getting students more involved in
giving presentations about STEM to the group,
Garrison also hopes to convince students’ parents,
some of whom are in STEM careers, to present. He
feels parents, with a vested interest in their children
succeeding in STEM, are more likely to participate
despite the less-than-desirable hour.

Regarding the hands-on portion of the meeting,
they’'ve done many of CISTEME365 PI Lynford
Goddard's activities that the three sponsors them-
selves did this past summer. “They really seem to
enjoy the circuit projects,” Koker admits.

A member of the
MSHS STEM club
adds "headlights”
to a car.

For example, students have learned how resistors
work, how LEDs work, and how to solder. They've
done the experimental parameters activity, which
involved giving kids paper bags with slightly differ-
ent materials in each, then instructing students to
build something with them. He says they’ve worked
their way up to fairly complex circuits using the little
white breadboards. While they haven’t built any
transistor radios or some of the really big projects,
they’ve done some with multiple LEDs, capacitors,
and transistors. They also did the algorithms activ-
ity the sponsors did in the summer, which involved
sorting Oracle cards, then talking about computer
sorting in relation to that. Another project they did
was to put together a little cardboard and glass lens
microscope Kit.

For December, with its finals and then Christmas
break, students were assigned a make-your-own-
design project. They received an electric motor,

a switch, and some wire, plus they had access to
boxes of Connects, Legos, balsa wood, and other
materials—"just little bits and pieces of a lot of stuff
I've picked up over the years,” Koker adds. The
idea was that they just build something. It could be
a car or something else, but it had to use a motor,
batteries, and have a switch. His instructions were
“See if you can get something that’s useful and
works,” and just kind of left it open ended.

MSHS high school students have appreciated both
aspects of the club: both the STEM career expo-
sure and the hands-on activities. For example, one
STEM club member, sophomore Taylor Fan, says
that the STEM club is helping him to kind of figure
out what he want to do careerwise.
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MSHS sophomore Taylor Fan (left),
works on December’'s Make-Your-Own
-Design project.

\

“The videos that we
watch in the morning

are really, really helpful,
because you can see

a lot of different jobs

that you wanna do.
They're not all the same.
There's a lot of different,
different aspects and
areas to engineering, like

computer engineering,
civil engineering. There's
a lot that you can learn
from those.”

In fact, Fan probably appreciates those so
much because they line up with what he

: ~ wants to do career wise. | just want to go

into the engineering field. | think that sounds
interesting.” He also appreciates the hands-
on activities.

“I think that doing these hands-on
activities also is really beneficial
because you're actually doing
something yourself. You're leading
a project, you know what | mean?”

Fan says one of his favorite activities was
the soldering activity. “I thought that was
really interesting. And the activity that we're

| doing now with building whatever we want.

| think we're going to start building the car,
and we have to use some sort of switch
element in what we're doing so that we can
manually turn it on and off.”

Another member of the club, Casey Ritten-
house, a junior at MSHS, says her favorite
activity so far was making the miniature
microscope: “So that was pretty cool,” she
acknowledges. “And | like what we're doing
now, making the motors and stuff.”

Rittenhouse shares why she’s been com-
ing to the STEM club: “Because | really like
science, and | think it's interesting to find
out how things work,” she explains. “And |
think more girls also need to be involved in
STEM.”

MSHS STEM Club
member Casey
Rittenhouse.



Rittenhouse hopes to be a marine biologist some To give readers more insight into what MSHS'’s

day and study at a school near the ocean, possibly STEM club has been doing, Garrison and his son
the University of Florida or Florida State. have put together a website (https://mshsstemclub.

com/) where the pictures that are taken each week
are posted. It also includes links to the different
YouTube STEM career videos that have been
shown each week.

STEM Club sponsor Terry Koker finds the club to
be “very rewarding; | like the fact it's non-compet-
itive.” (Koker also sponsors competitive academic
teams, and appreciates the hon-competitive aspect
of this club.) Regarding the overall progress of the club, Garri-

_ , ) son is pleasantly surprised.
Koker shares what impact he believes the club is

having so far on the kids: .
“l guess in some ways, | wasn't a

hundred percent sure how it’d play out.
I'm actually pleased that it's working
out better than | thought.” He says they
have 20 a week or so, sometimes 25.

“| feel like that's quicker than | thought
we would be. Ithought it would take a
while to kind of get going.”

“I think it's doing what Dr. Goddard
designed it to do. It's getting kids
exposure to STEM, and excited about
STEM—especially the exposure to

new ideas about STEM. | think that's
important, that they're not just thinking
about it in the stereotypical way of,
‘What does an engineer do?’ They're
learning the broad sense of STEM can
be a lot of different things that you
maybe never thought about, so maybe PLs
expanding their horizons as it pertains /
to STEM.”

Adds Koker regarding their progress: “We got off to
a good start.”

Walmer shares the impact he believes the club is
having: " | think the STEM club has already given
students a better idea of what STEM encompass-
es. Through activities and videos during the first
semester, students have been able to see and
take part in the kinds of things people involved
with STEM do on a regular basis."

Walmer shares his reasons for wanting to partici-
pate in the club:

" As someone who initially went to the
U of | to study chemical engineering,
| felt like I did not have a great idea
of what it really meant to be in a
STEM field, much less a chemical
engineer. | wanted to get involved with
CISTEME365 and the MSHS STEM
club because | believed this would
be a great way to introduce students
to what STEM fields are all about. As
someone who is now training to be a
STEM educator, | also thought working _ N
with the STEM club would be great . ( An MSHS student works on December'’s
practica' training." Make-Your-Own-Design project.
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CHEMISTRY HOLIDAY MAGIC SHOW DEMONSTRATES
THAT SCIENCE CAN BE BOTH MAGIC...AND FUN!

December 20, 2019

t's not magic...it's science! This was the
:][chant lllinois Chemistry professor Don

DeCoste had the audience repeat peri-
odically during the Saturday, December 14th
edition of Chemistry’s long-standing holiday
tradition, the Holiday Magic Show. The pletho-
ra of pyrotechnic demos produced exothermic
chemical reactions—heat, light, gas, smoke,
and/or sound. The constant barrage of demos
featuring fire, fireworks, explosions, and lots of
liguid nitrogen had members of the audience
laughing, clapping, sticking their fingers in their
ears, evading soap suds explosions, and vow-
ing to go home and try to figure out what made
some of the reactions do what they did.

In its 15th year, the December 2019 season
gave local folks three opportunities to experience

the magic of chemistry with a Christmas flavor:
Wednesday the 11th, plus Saturday and Sunday,
the 14th and 15th. The show has gotten bigger and
better over the years, too. For instance, instead of
one liquid-nitrogen-and-dish-soap-produced Christ-
mas tree...there were three. The number of folks
helping out has increased too...evidently more and
more of Chemistry’s teaching faculty have wanted
to get in on the fun! Several chemistry students got
involved too, having been promoted from just set-
up and clean-up to starring roles during a couple of
the demos.

From the very beginning of the show, the Holi-
day Magic performers exposed the appreciative
audience to the magic of chemistry. Garbed in
"High-Energy Chemistry" lab coats, the team per-
formed stunt after stunt, all exhibiting the show’s

Several of Chemistry's teaching faculty, Mutha
Gunasekera, Christian Ray, Elise McCarren,
Jordan Axelson, Tina Huang, and José Andino
perform the opening number for the 2019
Holiday Magic Show.




trademark formula: part magic show, part chemistry
lesson, some slapstick comedy, and lots of fun—all
related to the holiday theme and featuring appropri-
ate holiday music in the background.

As usual, the show began with a rousing rendition
of “We Wish You a Merry Christmas.” Half of the
Chemistry folks had inhaled from Helium-filled bal-
loons and sounded like the Three Chipmunks; the
other half had inhaled some Sulfur Hexafluoride,
and thus sounded like a bunch of Darth Vaders.

All of the demos exhibited the wonders of chem-
istry—Holiday Magic style. Snowmen were set
ablaze. Gretchen
Adams ignited some
gas-filled balloons
which went off with
a big bang. Chris-
tian Ray electrified a indeed made
pickle...and you could from the
even say it glowed. sun.

The entire cast
passed fire from hand
to hand via gas-filled
soapsuds. In Tina
Huang's “Silver Bells”
segment, she and a
few Chemistry stu-
dents created “silver”
ornaments for her
tree.

Don Decoste
proves that
sun chips are

In another of Gretch-
en Adams' demos,
she did a "Shell
Game" by pour-
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Tina Huang shows =
off the “silver '
bell* ornament
she just made.

ing liquid into one of three
cups, rapidly switching them
around, then testing them

by "pouring" them over the
heads of several of her
colleagues. As if by "magic"
(or science?) although we
had seen her pour liquid into
one of the cups, it turned out
that, during the testing phase
(pouring them over her col-
leagues' heads), there was
no liquid in any of them.

Don Decoste reasoned that
since potato chips are made
from potatoes, and corn
chips are made from corn,
then sun chips must made
from the sun, then proceeded
to test his theory...which, based on the bright sun-
like glow that emanated, must have been accurate.

For the grand finale, the troupe pulled out all of the
stops to produce a huge volcanic eruption of soap
suds due in part to the liberal addition of dish soap.
The soap suds explosion not only liberally doused
the Director of General Chemistry, Christian Ray,
with suds, but even reached some folks in the first
couple of rows, who were offered paper towels after
the demo.

It was clear that parents brought their kids to the
show for the fun, holiday-themed entertainment.




However, parents also
hoped that their kids
might pick up a little | .
science too. For instance [ |
one local mother, Carrie i
Wells, admits that she 1
brought her two kids to |
possibly get them inter-
ested in science.

“I thought it
would be a great e [
way for the kids '
to experience

science on alevel

that they could - e o mical o

understand and e exothermic chemical reaction in the demo
. . done by Jordan Axelson produces a number of

apprem_ate while byproducts: heat, light, gas, smoke.

also being fun and : ,

engaging and,
yes, so that they could learn about
science.”

and why that happened might have piqued
their interest in chemistry in general.” Her
final take on the experience:

What specific demos during the show might have
piqued her kids’ interest in science? She says . .
during Decoste’s demo where he kept making the very appreciative that they put it
pitcher of liquid change from “water” to “Koolaid,” on free to the public so that lots of
back to “water,” and then to “milk,” her kids kept families can come and view it and
asking, “ ‘What is causing that to change?’ allow their children to engage more
and ‘How is that happening?’ "I think the with chemistry and realize that it's
general fascination with how that occurred something that they also can do.”

“I think it was a great show. I'm

Which activities impressed her
kids? Her 8-year-old son, a
third grader says his favorite
part of the chemistry show was
“the money one,” where “they
set the money on fire, you
know, and then it just faded
and it wasn't burned up.”

His little sister, a five-year-old
kindergartener, particularly liked
the grand finale:

“I liked the last part where
they put soap and water
(and liquid nitrogen),
Gretchen Adams "pours” the contents and it splashed and that

of a cup over Elise McCarren's head man was all covered with
during her “Shell Game" demo. bubbles!”
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Christian Ray in the y-

aftermath of the big finale,
a soapsuds explosion F 3
precipitated by adding -

liquid nitrogen to a solution
containing dish soap.



Mutha Gunasekera
exhibits a dollar
bill he has soaked
in a chemical then
lit with a candle; it
doesn't burn.

Why do Chemistry teaching faculty add another
event (three, actually) to their probably busy end-of-
the-semester schedules every year? José Andino
says one reason is because of the camaraderie

with his colleagues.

“I think it brings us teaching faculty together,” he
says. “We learn from each other, and there is a

A young boy shows his mom the
dollar bill he got which had been
“on fire" but hadn't burned up.

legacy that is nice to be part of." He also feels
that he and his colleagues have a responsi-
bility to communicate about Chemistry to the
general public, acknowledging that:

“To have kids and community
members experience this fun side of

chemistry is part of our social role as
educators and scientists.”

Regarding the impact he believes the show
has, Andino reports,

“The kids will always remember the
demos. For those who will pursue
this type of work, they will eventually
learn the science behind the demos
that inspired them. For those that
will not pursue chemistry, it is a fun
memory to have from the university.
Kids really enjoy this one hour of
intense different fun. | congratulate the
parents for bringing their kids out for

the show.”




A student from

Franklin STEAM

Studio experiences

virtual reality

during a tour of
MRL.




MRL Postdoc James Lee
demonstrates to Franklin
STEAM Studio eighth graders
how an X-ray Diffraction
instrument works during their
visit to MRL.

~

Local DREAAM House boys
experience how liquid
nitrogen can impact various
materials as part of a visit to
Uni High.

B .



House youngster
who is sampling
fruit as part of a
activity.



Jaunuary 10, 2019

n December 12, a

number of Universi-

ty Laboratory High

School (Uni High)
students from the Students for a
Better World (S4BW) club stayed
after school in hopes of making the
world a better place for twenty or
so local boys. Mostly African Ameri-
cans, the young boys were from the
DREAAM House (Driven to Reach
Academic Achievement for Males)
program. Part of the Uni-DREAAM
Connect partnership, the after-school
outreach has this as its short-term
goal: to expose young boys to fun
and exciting learning opportunities,
as well as mentoring. Its long-term
goal? To reinforce academics, thus improving the
youngsters' achievement so they can successfully
navigate the educational pipeline from kindergarten
to college.

The activities introduced the boys to some of the
more quirky aspects of science. For instance, the
youngsters were invited to participate in an exper-
iment; after eating a piece of candy called Miracle
Berries, it briefly impacted their taste buds; mak-
ing sour things, such as lemons and strawberries,
taste sweet. Another activity consisted of several
demonstrations by Uni’'s chemistry teacher, David
Bergandine, who exposed the boys to the wonders
of liquid nitrogen. For instance, a bouncy rubber
ball became brittle and shattered into pieces when
"bounced" after a brief bath in the stuff. Bergandine
also did an activity showing the boys the impact

of liquid nitrogen on other materials. For example,
when immersed in liquid nitrogen, a balloon shriv-
eled as the air molecules contracted, then grew
large again as the air molecules expanded after
waming up warmed again. The same thing happed
to metal objects when immersed in liquid nitrogen.

Uni-DREAAM Connect is the brainchild of Uni High
senior Ana Rosu (after prompting by Uni teacher
Kathy Rodems who required a service learning
component as part of her gender studies class).

A Uni High student (right) watches
as a local boy from the DREAAM
House program tastes fruit during
an activity.

Rodems originally contacted Champaign-Urbana
organizations, arranging for students in her class to
volunteer in the community. According to Rodems:

"Our Gender Studies course focuses
on arange of social justice issues.

I incorporated service learning into
the curriculum because | wanted to
help students understand the course
theories and concepts through first-
hand experiences. | also wanted
opportunities for students to become
advocates. My hope is that the
service learning experience will help
strengthen their civic, social, and
emotional skills."

So to fulfill this requirement, Ana initially volun-
teered 10-15 hours at DREAAM House. Founded
by Tracy Dace, the program is a “community impact
organization with a justice-informed mission,” that
seeks to “reduce the achievement and opportunity
gaps among boys and young men,” according to
the organization’s website.

Additionally, Ana was also required to organize an
event with the community group she chose. So she
arranged an after-school visit to Uni on October
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Ana says she chose to work with DREAAM House
because she wanted to take advantage of its
proximity to Uni. “It's a five minute walk away!” she

B > Local DREAAM explains. In addition to the ease of facilitating activi-
. HOUS% boys ties between the two partners, her goal in choosing
| &= experience how the organization was to familiarize the boys with
WL %S liquid nitrogen uni

can impact various
materials.

“The ultimate hope is that some of the
kids like Uni enough that they decide
to apply, attend, and take advantage
of the opportunities it offers,” she

15, 2018, during which DREAAM House kids made [EpeIE.

slime, saw an elephant toothpaste demo by Uni

chemistry teacher David Bergandine, and got to pet According to Ana, by doing a variety of activities
biology teacher David Stone’s tarantulas. with the students in Uni’s clubs, the young par-
ticipants would not only get early interaction with
After that initial after-school event, however, Ana Uni, thus becoming familiar with the school itself,
went far beyond the requirements for the assign- but would also hopefully benefit by being able to
ment. After experiencing the benefits for both the explore their interests and get hands-on learning
Uni High students and the DREAAM House par- experiences.
ticipants, she decided it should become a regular

thing. Rodems echoes Ana’s sentiments regarding how
this interaction with Uni and its students might
e . . i pigue DREAAM house students' interest in aca-
Since that f"r‘St visit was a success, demics, plus provide them good role models. "We
Anareports, “| talked to Mr. Dace and plan to offer a range of different activities such as
Ms. Rodems, and | proposed that we art, literacy, science, music, math, etc. in an effort
establish the Uni-DREAAM Connect to ignite or strengthen an interest. And Uni students
initiative.” are often enthusiastic about exploring their inter-
ests, so my hope is through these interactions and
shared moments, Uni students can serve as addi-

Her idea was that, instead of just a one-time visit, > ) o
tional role models in their lives."

the kids would visit Uni every
month to participate in ed-
ucational activities. Helping
with the activities and inter-
acting with the young visitors
would be students from Uni
clubs, such as S4BW, the
Investment Club, the Model
UN, etc. , so Ana contacted .
the leaders of several clubs,
apprised them of the initia-

tive, and signed up S4BW

for the December 12th visit.
However, because Ana will

be graduating from Uni and
matriculating to university in

the fall, she recently passed

the Uni-DREAAM Connect
baton on to Ms. Rodems,

who will administrate the
initiative in the future.

Uni chemistry teacher David
Bergandine demonstrates to
the youngsters that liquid
nitrogen can make metal
molecules denser, thereby
making the metal contract.
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A win-win for both partners, the collaboration
doesn't just benefit the younger students.

Ana believes Uni students will
grow through the initiative too, by

“improving their communication and
teaching skills,” as well as “sharing

their interests with the community

outside of Uni,” and also by “getting
experience taking leadership roles with

volunteer work,” she adds.

David Bergandine (right) teaches local boys about science
during his liquid nitrogen activity, part of Uni-DREAAM
Connect after-school activities on December 12th.

-

engage with
Uni teacher

Rodems adds her appreciation to the par-
ties that helped make the DREAAM House
partnership possible:

DREAAM "l am thankful to the Community

Learning Lab for connecting us with
DREAAM House; thankful for the
support from Uni’s administration,
faculty, and staff as we develop

CECELCTEM  this relationship; and thankful to

Tracy Dace and his staff at DREAAM
House for their interest and efforts
as well."

More on DREAAM House: The main goal of
DREAAM House is to provide a support system for
young boys, African-American boys in particular,

to help them navigate many of sociey’s pitfalls that
might prevent them from becoming well-educated,
productive adults who contribute to society. Be-
gun in 2015, each summer since its inception, the
organization has added a learning cohort of incom-
ing kindergarten boys. Thus, from summer 2015
through summer 2018, DREAAM House has added
four cohorts of boys to the program. To date, the
program has worked with over 125 boys.




I-MRSEC, CHAMPAIGN EDUCATOR JAMIE ROUNDTREE,
EMBRACE HIP HOP/RAP TO REACH YOUTH AT THEIR LEVEL

Jamie Roundtree

explaining to a

Franklin STEAM

Academy class how

v - they can use Hip Hop
—_y to learn.

Feburary 14, 2019

“So if you can find value and .
show value for what students "
value, then they are going to el
find value in the things you are

asking them to value.” — Jamie Ink
Roundtree = N
hile some folks : vl 4]
m_lght insist that o \ Yo o E :_\‘~
Hip Hop or rap | 5
doesn't belong e
in the classroom, some of
those involved with -MRSEC’s
Musical Magnetism curric-
ulum, including Champaign ' i
Unit 4's Director of Elementary 2 |
Teaching and Learning, Jamie = E
Roundtree, would disagree. Hgland |
They’re using the medium as
a way to teach the students
at Franklin STEAM Academy about, and get them Why Hip Hop? Roundtree says it's something kids
engaged with, science—specifically magnetism. identify with. "Well, | think over the years, hip hop
As part of the multidisciplinary curriculum, students has become part of a generational culture and a
are creating a rap song about one of a number of value in that culture.” He adds that educators can
principles related to magnetism. use it to connect with the kids, explaining that,

“It creates spaces
where they're learning
academics and

builds bridges and
connections.”

He claims that if educators can
identify with the kids’ stuff (mu-
sic, rap), the kids might identify
with their stuff (academics,
learning about science).

“So if you can find value
and show value for what
students value, then they
= W are going to find value
Jamie Roundtree speaking with a student while they 4 in the things you are

> *~ I;_ll'_aEiletlorm about what words come to mind about asking them to value,”
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was bridges. To illus-
trate how the concept
works, he had students
come up with ideas
related to one of the
words that came out of
the STEAM brainstorm-
ing session: science.
Then he demonstrated
. how to build a bridge
. from the word science
to create another list
of related words, then
take those words and
create phrases. Finally,
he demonstrated how
Jamie Roundtree speaking to create a rap using

with students while they those phrases as the
brainstorm about what words structure and adding in

come to mind about STEAM. filler words by doing an

adhoc rap about sci-
ence...from start to finish, the process took about
10 to 15 minutes.

Roundtree explains, regarding the reciprocal nature
of using hip hop to connect with students.

Then, as a treat for both the students and the
adults, near the end of the class period, he did an-
other little performance to give the kids an idea of
the kind of stuff he used to do.

“If you can build those connections
and those bridges,” he adds, “it
makes it even more powerful for them
because then they see themselves in
the work versus just seeing the work So how did a rapper in the hip hop scene end up
for the work, if that makes sense.” becoming an educator? Roundtree reached a point
in his career when he was struggling to pay the
bills, so he took a short break and went back to
school, where he discovered something he wasev-
en more passionate about than rap—teaching.

In fact, Roundtree was the perfect person to visit
the school to help segue into the creating rap part
of the curriculum—he

himself was a hip

hop artist when he

was younger. So

he shared with the

middle school stu-

dents some tips about

what used to get his

creative juices flowing

back when he would

write raps.

The first hint he gave
was to brainstorm. So
he had the students
do just that, coming
up with words that
came to mind when = -
considering the word T —— Jamie Roundtree speaking with students
STEAM. The second . while they brainstorm about what words
concept he shared - come to mind about STEAM.
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Thus, Roundtree’s goal in becoming a
teacher was so that a few of today’s kids
might have some specific, memorable
experiences when they look back on their
childhood:

“So | wanted kids, like when | was a
teacher, to remember at least their
experience. If they don't remember
the names and the content, they
just remember the feeling.

Like: "Ah, the fifth grade was fun. | can't re-
member what it was, but..." Or they remem-
ber, "Mr. Roundtree was a blast, and we
learned da da da.”

That's one reason that Roundtree, now a
program director at the district level for the
last ten years or so, got involved with the
Musical Magnetism curriculum. He wants
kids to say, “Remember that project we did
with this?!”

“That's what | want the kids to walk away
with. And so, if they don't remember any-
thing from whatever grade this is, they say,
"Remember that old guy who came and
rapped for us that one time? He had us
sayin': ‘What it is, what it do!” And he was
tryin’... y'know?”” He wants them to at least
remember that the experience was fun and

A Franklin student writes the classes ideas for = rewarding.
words that describe STEAM on a whiteboard. |

He’s also particularly hopeful that they might
take away some of the meat of his presen-
tation—Ilike how they can brainstorm ideas
and then build connections. He reports that
i i those concepts are not just for writing rhymes, but
“Ijust found a new passion for - “That's for problem solving, engineering. Right? It's
teaching and working with the kids. just for them to understand problem solving and

It's just a different level, and there's a processes, whether you're talking about computa-
different challenge there. Um, and it's a tional thinking, computer science, engineering, art.”
need, y'’know?”

He’s also hopeful that through this curriculum, that
he and the others involved with the project can

He goes on to share one of the reasons that he teach the students how to take the different strate-
gives people for why he became an educator. He gies they're applying to things they're interested in
recalls that after 12 years of education in public personally, such as creating hip hop, then hopefully

school, he could only remember a couple teach- carry them over into other aspects of their lives.
ers. “And | don't remember having a connection

with them. | just remember them because they had

strange names, like Mr. Mister. Do you know what ’ They'r'e here to learn Ski“S_ a”?' )
I'm sayin'? But that's sad for me.” strategies for problem solving in life

and working towards goals,”
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Roundtree stresses that this is what he'’s found to
be true in his own life.

“Cause...the skills and abilities and
talents that I learned being an MC, a
performer, a writer, have transcended
into my role as an educator and
administrator.”

Roundtree explains how he ended up being in-
volved with the Musical Magnetism curriculum in
the first place. He went to graduate school with
several of Franklin’s teachers, and they’'d remem-
bered how much they had gotten out of a rap he
had created for one of the class assignments, and
the impact it had had on them. So when they were
brainstorming about using rap to teach science, he
immediately came to mind.

Referring to the bridge concept he presented to
the kids earlier, Roundtree explains that once he

1 Jamie Roundtree speaking with
students about how Hip Hop can EI
help them learn.
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had made that connection in grad school and was
able to use his hip hop talents to write and com-
municate, then he was able to translate those to a
classroom and a profession.

“Kids don't recognize that the talents
you develop now will play out in ways

that you never knew,”

he claims, sharing that that was really the point of
his story. “I started out thinkin' | was gonna be the
next NBA (Never Broke Again) YoungBoy or what-
ever, and that was my dream!”

Through the Musical Magnetism curriculum,
Roundtree is hopeful that, as was the case in his
life, the kids will discover things within that they
never really expected, and develop talents that they
can’t imagine where they might take them. “So for
them again, it's all about those connections, and
that's what | love most about this.”




I-MRSEC’S MUSICAL MAGNETISM CURRICULUM USES HIP
HOP TO TEACH SCIENCE

Two Franklin STEAM

Academy eighth graders
March 12, 2019 record the rap they wrote

t t ther’ about magnetism as part
S NOLyoUr MOther's  o¢ | MRSEC's Musical

e class...or Magnetism curriculum.
music class, for that

matter! The goal of
I-MRSEC'’s “Musical Mag-
netism” curriculum was to
expose Franklin STEAM
Academy eighth grade stu-
dents to materials science
and magnetism, but also
to another of the center’s
main emphases: scientific
communication. What's
unique about the lesson
plans is that they em-
braced a medium today’s
kids can probably get into:
hip hop or rap. So, after
a number of lllinois re-
searchers, students, and
staff, who also served as role models, had exposed

the students to multidisciplinary lessons in several “This was an idea that | had to
related areas, the kids teamed up to create then !ncorporate SlefEnies and technology
present raps about specific areas of magnetism. into something that was fun and

educational for the kids,” she shares,
with the goal of helping them “learn
without realizing that they were
learning.”

The curriculum was the brainchild of Physics Pro-
fessor Nadya Mason, the PI of the NSF-Funded
I-MRSEC (lllinois Materials Research Science and
Engineering Center), who explains how the idea for
the unique curriculum came about.
She admits that she was inspired by

= == the musical, Hamilton, which she says
Bl ok her kids were singing all the time.

O GRSES)

W 9 “l realized that they were

P learning history by singing
and having fun and didn't even
realize it. So | thought, ‘If we
Nadya Mason could do something similar
(standing) introduces for science, then it would be a
I-MRSEC and the great project, everyone would
N g 2 Magnetism enjoy it, and we could maybe

curriculum the first . ,
day of the unit. (Image spread that sort of idea.

courtesy of Pamela So that’s how this program
Pena-Martin ) started.”




And while the focus of

the curriculum was to
encourage the youth to
learn some science while
communicating about it,
all the participating adults
had a chance to sharpen
their own science commu-
nication skills as well. For
instance, I-MRSEC faculty
and students visited the
school and via hands-on
activities, demonstrations,
and presentations, taught
the students about mate-
rial science and the star
of the show, magnetism.
Plus, during Franklin's visit
to MRL, research scien-
tists introduced the stu-
dents to some of MRL's high-tech equipment used
in materials research.

For example, presenting about materials early

in the curriculum was Materials Science and En-
gineering Professor Pinshane Huang, who calls
herself an atom photographer and uses very ex-
pensive, several-million-dollar electron microscopes
able to see single atoms within materials. Huang in-
dicates that the goal of her presentation was to give
the students an idea of what materials are and how
a material scientist might operate. “So the things
that we care about,” she explains, “are the struc-
ture of materials, their properties, how you process
them to change those properties, or how you might
apply that.”

During her presentation, Huang
addressed all of those things in
the context of materials meant
for outer space, looking at, “What
kind of materials that are spe-
cial do you have to design to do
that?” and “Why can't our normal
materials just be sent into space
and operate the same way?” So
at the beginning of the session,
she did videos and activities to
introduce those different ideas;
then at the end, she showed off
some exciting modern materials
with unusual properties.

Another fun, hands-on activity
that taught the students a lot

Pishane Huang (right) heats a tile with a blow torch to illustrate how materials
designed for the outside of space vehicles are impervious to high temperatures.

about magnetism was taking apart a magnadoo-
dle to see how it works. According to Nadya Ma-
son, taking apart the magnetic toy was one of the
highlights for the students. “They were so excited
about ripping it apart and looking at the inside and
testing it and figuring out what it did,” she shares,
then goes on to share about the benefits of the
multidisciplinary emphasis of the curriculum: “|
think having [the magnadoodle activity] in the same
class period where they have music and songs and
lectures about technology and taking things apart,
it combines everything in a really fun way so it's no
longer just some dry science lecture that they have
to learn, but something that's actually incorporated
in fun ways into their lives.”

Nadya Mason (right) watches as a student helps
with a magnetism demo. (Image courtesy of
Pamela Pena-Martin.)



Adam Kruse (right) records
an eighth grader as he
performs the rap he and
his teammate wrote about
magnetism as part of
I-MRSEC's curriculum.

Key in teaching the music components of the
curriculum were Music Assistant Professor Adam
Kruse and three of his students, who visited the
school several times to help students write their
music. They were also on hand to help with the re-
cording, did the mixing, and helped during the final
presentation of the raps on March 8.

A highlight of the curriculum was the February 25th
visit to MRL (the Materials Research Lab), home of
I-MRSEC, where eighth graders experienced some
high-tech science, such as a scanning electron
microscope, dynamical mechanical analysis, x-ray
diffraction, the cleanroom, and even virtual reality.

In addition to the demonstrations, hands-on ac-
tivities, and tours, students also learned some
science as a result of creating their rap. First they
decided what their rap would be about by choosing
from among a suggested list of topics
related to magnetism, including refrig-
erator magnets, hard drives, SQUID
magnetometers, cow magnets, MRIs,
compasses, generators, electrical mo-
tors, lifting/sorting, credit cards, Mag-
na-doodles, magnetic stirrers, speak-
ers, microphones, mag lev trains, and
wind turbines. Then they did their own
research to learn more about how
their chosen topic works, and to make
a “word bank,” which they would find
useful when rhyming.

Also, in addition to teaching the youth
about science, the multidisciplinary
curriculum also helped them hone
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Members of a team discuss the
science behing their rap.

their communication skills
and prepare for writing their
rap by emphasizing as-
pects of English Language
Arts, such as rhyming and
figurative language, as well
as components of music,
such as meter and rhythms.

Another unique lesson was
presented by Champaign
Unit 4’s Director of Elemen-
tary Teaching and Learning,
Jamie Roundtree. Formerly
a hip hop artist, Roundtree,
as an educator, believes
hip hop can be used to con-
nect with kids:

“It creates spaces
where they're learning academics and
builds bridges and connections,”

he explains, further claiming that if educators can
identify with their students’ stuff (music, rap), the
kids might identify with their stuff (academics, learn-
ing about science).

“So if you can find value and show
value for what students value, then
they are going to find value in the
things you are asking them to value.”

The piece de résistance of Musical Magnetism was
its March 8th final event where students presented
their creations. However, while some of the more




Two eighth graders perform their rap in front of the class and other
visitors during the March 8th final event, the last day of the curriculum.

(Image courtesy of Pamela Pena-Martin.)

intrepid students were willing to present their raps
live in front of an audience of students, teachers,
and I-MRSEC folks, others were somewhat ner-
vous about doing so. So the day before, Adam
Kruse brought his recording equipment to the
school so he and some of his students could record
the students' raps, which added still another dimen-
sion to some of the students’ experiences—what
it’s like to record in a recording studio.

Regarding the rewards of working with middle
school students, Pinshane Huang, calls outreach
activities like Musical Magnetism one of the best
parts of her job.

“We get to interact with young
students who get really excited about
getting into science, and it's really
important to talk to students when
they're still excited and deciding what
they want to do later in their careers.”

Huang, who teaches a course introducing incom-
ing freshmen to materials science and engineering
is excited about recruiting students early, before
they've decided on a career path. “They come in,
and have this wonderful energy. They're so excit-
ed about learning about how materials shape our
world.” But she says that when students don't hear
about materials science until they are in college
and have already declared another major, it's too
late. That's why she’s excited about the Musical
Magnetism project, which exposes students to her
field early on.
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“This is areally great
opportunity to recruit that
next generation of people
who will be coming to the
University of lllinois and
being trained as our next
generation of materials
scientists.”

Also crucial to the program's suc-
cess were key Franklin educators
who envisioned what kind of impact
partnering with I-MRSEC to de-
velop a multi-disciplinary program
could have on Franklin students.
For example, one key player was
Zanne Newman, the school's
Magnet Site Coordinator who first
connected with -MRSEC and
helped make the project happen.
She organized meetings between I-MRSEC and
Franklin teachers and also visited I-MRSEC to help
plan the activities.

Regarding the impact the currciulum had on the
Franklin students, Newman indicates,

"l have been so impressed by our
students' new knowledge through
this project. They got to work with
scientists and musicians to learn
about both magnetism and hip hop.
A greatly engaging combination for
8th graders. The field trip we got to
take to MRL was an amazing and eye-
opening experience for all of us. We
are so thankful for this opportunity
for Franklin STEAM Academy through
I-MRSEC."

Regarding the program’s impact on her students,
Principal Sarah Saunders says one indicator is that
the kids had been talking about the project. Re-
garding the excitement of some of their 8th graders,
whom she calls “too cool for school sometimes,”
she shares that it's been great to

“watch their faces just zone in and
attach themselves to these demos, and
volunteering, and this information. It
just warms my heart!”
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In regards to Musical Magnetism being a multi-
disciplinary program, Saunders shares that it fits
perfectly with her school's STEAM focus. Formerly
Franklin Middle School, Franklin STEAM Academy
became a magnet school focused on STEAM in
2017, and the principal reports that one of the main
goals of their STEAM grant was to “connect edu-
cation to each other within school and outside of
school and to make education and learning relevant
to our students. That's what it's all about, right?”
She reports that they’ve done several multidisci-
plinary, interdisciplinary units at this point because
of STEAM. “Because now we have this blessing
with this funding, then we're able to do more and
our kids are able to see the connections more.”

She adds that once her
students see the connec-
tion and know it's not just
silos of instruction, it all ties
together more for them.
Regarding projects that in-
corporate arts, like Musical
Magnetism, she claims,

“It was really
important for us to
put the Ain STEAM
and not just have it (o
be STEM. It’s really
intensified their
experience.”

My
Knite
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The principal believes
emphasizing arts is im-

MRL research scientist Honghui Zhou leads a .
Franklin STEAM Academy student in an activity =~ She adds that the tradition-
during the students’ visit to MRL.

st
, Flght'

portant because they have
some “gifted and talented
musicians and artists and
thinkers and visionaries at
their school. | think society
doesn't always think that
" when they think of middle
school or preadolescence
or adolescence, and they
are just amazing beings
. that are going to shape our
future. So bringing in arts
and music and hip hop has
. been that edge.”

al silo approach to educa-
tion doesn’t usually connect
science and the arts.

“We're thinking outside the box, and
our staff has been just incredible.
They have been risk takers; they
have been collaborators, and they
are really the reason that things like
this are happening in our building
because they are totally open, and
they're amazing. And because of that,
our kids are open and our kids are
able to experience things like this and
partnerships like these.”

An eighth grader experiences virtual reality
during the students’ visit to MRL.




continue to do this every year and have a
series of raps about different science topics
that the students create.”

According to Mason, the goal of all of its
outreach programs is not just “a one-time,
one-shot, we’re-going-to-try-this-and-then-
we’re-going-to-be-done thing. The goal
was to have pilot programs like this curricu-
lum, plus the film series, plus other things,
in order to

“see what works, what really
engages students, what do they
remember at the end?”

She says the idea is to evaluate the differ-
During the Franklin STEAM ent programs to see what is most effective,

Academy'’s visit to MRL, I-MRSEC and then based on that, to make each of
Pl Nadya Mason chats with the them better

students about MRL.

“We can fix it, and change it, and
optimize it for the best educational
experience for the students, the
best experience for the teachers,
for the students here and the staff
who take part in it. So the goal is,
at the end, as a part of this grant,
to have a bunch of programs like
this that are really effective that we
can bring to different schools that
have products at the end which
are things like raps and curricula...
and students who want to keep
learning in science.”
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Is there any potential for
having these raps used
down the road, perhaps in
other scenarios, so oth-

er schools and teachers
might be able to incorpo-
rate them into their science
instruction?

:EET

“Oh, we'd love to!” I-MR-
SEC's Pl Nadya Mason
acknowledges. “We would
love to have them per-
formed; we would love to
have them uploaded onto
YouTube; we’d love to

g B

MRL research engineer Tao Shang explains
to Franklin students the importance of
MRL's cleanroom to researchers.
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FRANKLIN STEAM ACADEMY STUDENTS EXPERIENCE

HIGH-TECH SCIENCE AT MRL

March 27, 2019

n February

25th, Franklin

STEAM Acade-

my eighth grade
students took a break from
their science textbooks to
experience some real-world,
high-tech science first hand
during a visit to MRL (the
Materials Research Lab),
home of I-MRSEC (the
lllinois Materials Research
Science and Engineering
Center). The field trip was
one of the highlights of
I-MRSEC'’s “Musical Mag-
netism,” a multi-disciplinary
curriculum that used rap
and music to expose stu-
dents to materials science
and magnetism. At MRL, the university folk pulled
out all the stops, proudly introducing the youth to
some of their million-dollar equipment and exposing
them to some of the cool stuff they do—all while
practicing another of I-MRSEC’s main emphases:
scientific communication.

“A lot of the kids had never been to
the University of lllinois before,” she
reports. “Their school is a mile away,
yet they've never been on campus.
They've never been to the College of
Engineering; they've certainly never
been to alab before.”

So she and the Musical Magnetism curriculum
planners decided to expose the young people to
some of the cutting-edge equipment and exciting
opportunities available just down the road from their
school.

After a brief introduction by Mason, who welcomed
the students to MRL and encouraged them to take
advantage of the opportunity, Maisie Kingren, a
safety engineer at MRL gave the group some lab
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MRL's Jade Wang works with a Franklin eighth
grader using MRL's Scanning Electron Microscope
(SEM) during their visit to MRL.

safety protocols—and outfitted them with safety
goggles. Then the group was divided into six small-
er groups, who rotated through different activities
throughout MRL to experience what some of the
different scientists and instruments do.

For example, in one lab, students experienced a 3D
Optical Profilometer, a special tool that uses light to
make a finely detailed image of an object. Then stu-
dents were encouraged to choose from variety of
samples and measure them using the profilometer.
Another instrument, a contact angle goniometer, let
students look at drops of liquid up close to see what
their shapes were. They discovered that a drop of
water can take on very different shapes, from very
flat to almost shaped like a ball, based on how it
interacts with the surfaces of various materials.

Students also got to tour MRL's cleanroom. Since
anyone who enters this lab must completely cover
their body in order to prevent dust, skin cells, hairs,
or other contamination from entering the lab, the
students suited up in cleanroom suits, safety glass-
es, and gloves, then got to see what'’s inside the
clean room and to hear about some of the experi-
ments conducted there. Not only that, the students
got to take their cleanroom suits home!



go between these layers
and bounce off, an X-ray
Diffraction instrument tells
scientists how close the
layers are and what types
of atoms they’re comprised
of based on the angles
that the X-rays bounce off.
This allows scientists to
tell the difference between,
say, salt and sugar.

Operating the X-ray Dif-
fractor was James Lee,
an MRL Postdoc who saw
the visit as a very exciting
opportunity for the stu-
dents. According to Lee, it
allowed them to:

Franklin students and
their teacher experience
dynamical mechanical
analysis of a common
snack food.

“make contact with the very same

the students learned about equipment that ana- ) .
instruments and devices that

lyzes how much force it takes to break different ma-

terials by studying a number of different materials, researchers at the cutting edge of

including snacks, to see how strong they are. research use on a daily basis. It can
_ _ _ _ be extremely inspiring. The idea that

Another high-tech piece of equipment the Franklin you are using the exact same things

students learned about then used was Focused lon
Beams (FIB), which allow scientists to cut or sculpt
things the size of a human hair or less using some-
thing even smaller—atoms! Using FIB, scientists

used in the frontier of science can help
middle schoolers or high schoolers
envision a future for themselves

can hit a small area of a sample with atoms in order in which they are doing science or
to knock off pieces of the sample. At MRL, students engineering. It's a small taste, but |
used the FIB to make pillars and even small pic- hope it makes a lasting impression.”

tures in a piece of silicon.

During a Scanning Electron Microscope (SEM) ac-
tivity, students first examined a butterfly wing using
a small optical microscope, and

then got see it through the SEM’s MRL's Jade Wang
much higher magnification. They demonstrates to Franklin
even got to help run the SEM and eighth graders how

the Scanning Electron
Microscope (SEM) works
during their visit to MRL.

control which parts of the sample
to look at.

Franklin eighth grade students
also got to use an X-ray Diffraction
instrument, which scientists use

to learn what materials are made
of and how a given substance's
atoms are arranged. For instance,
many everyday materials, such

as salt, sugar, and sand, are
crystalline— constructed of layers
of atoms stacked on top of each
other in a pattern. Small enough to

o e




Last, but not least, the Franklin
students got to experience Vir-
tual Reality (VR), which some of
MRL's scientists use to study mol-
ecules. Armed with a controller
and geared up in a VR headset,
during this demo, students got a
3D look at molecules and other
structures and were even able to
move them around to see what
the inside of the material looks
like.

One I-MRSEC student who
probably uses VR in his research,
which involves the simulation of
nanomaterials, is Emil Annev-
elink. The 3rd year PhD student
was on hand to help escort the
students from place to place. He
shares that one of the benefits of
bringing the students to MRL was

“to expose them to sciencein a

way that they will probably never
experience in a middle school setting.
Being able to show them million-dollar
equipment that is just not available in
any other setting than a university or a
national lab.”

He adds that the idea was

“For them to see some of the cool,
high-profile technologies that they
would never see, to expose them to the
possibilities of what science can do,
and some of the cutting-edge things
that we have here at Illinois.”

Annevelink also believes the exposure could pique
some of the students’ interest in STEM. He reports
that research has shown that while high school stu-
dents have already pretty much decided what they
want to do, and elementary students haven't really
begun thinking about the future, middle school stu-

dents are poised to decide their future career paths.

“Middle school students are at a
specific point where they're thinking
of options but not necessarily going
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. ‘ A Franklin eighth grader experiences virtual reality.

down any yet,” he explains. “So when
presenting science and technology as
an option to them, they will consider
it much more realistically. I think
bringing them on campus is really
good for making it a concrete option.”

Regarding the benefit of a multidisciplinary curric-
ulum like Musical Magnetism, Annevelink indicates
that connecting science (specifically magnetism),
art, and music can

“encourage students to engage

with science in a way that they don't
normally do. A lot of students enjoy
music and enjoy science, but not
necessarily together. So being able
to see that you can learn both music
and science simultaneously, | think,
stretches the brain in a way that | was
never exposed to.”

He also believes the multidisciplinary emphasis
might be able to:

“catch some students who might not
like one or might not like the other.

So you can kind of get the synergistic
benefit of students who might enjoy
one to then maybe be interested in the
other and vice versa.”



CENA'Y CIENCIAS EXPOSES HISPANIC ELEMENTARY
SCHOOL STUDENTS TO MATERIALS SCIENCE AT MRL

April 29, 2019

s part of -MRSEC's outreach
through Cena y Ciencias
(Spanish for “Supper and
Science”), a group of mostly
Hispanic K-5 students and their fami-
lies followed a supper of free pizza at
Urbana’s Dr. Preston Williams Elemen-
tary School with a visit to the Materials
Research Lab (MRL) for the second
and equally-as-fun part of the evening—
some science. During the April 1st
event, the visitors not only participated
in a variety of materials-related, hands-
on activities, but they also got to interact
with lllinois students and staff. Also,
since many of those presenting were
Hispanic and were leading the activities
in Spanish, the youngsters also got to
see scientists who look like them and
who speak their language.

In addition to I-MRSEC (the lllinois
Materials Research Science and En-
gineering Center), Cena y Ciencias is
supported by several other partners,
including SACNAS (the lllinois chapter
of the Society of the Advancement of
Chicanos and Native American Scien-
tists); the National Science Foundation,
which has been a source of support
for the program since its inception; and
Urbana School District employees and
parents.

The goal of the evening, in addition
to exposing the youngsters to some
cutting-edge science, was for kids

to discover that science is also fun.
Presented by scientists from both the
Center for the Physics of Living Cells

.......
........

A

A young visitor exhibits the
model she made of graphene for
flexible electronics.

Regarding the exhibit, CPLC director, Sharlene De-

(CPLC) as well as the Beckman Theoretical and nos, shares: "CPLC strives to develop realistic and
Computational Biophysics group, the exhibit gave predictive models of cells and cellular processes,"
visitors the opportunity to not only learn a bit about then adds that because their scientists work closely
the researchers' work, which involves computation with theorists and experimentalists in a variety of
plus simulations of macromolecules and biological fields, they must be able to explain their work to
systems, but visitors also got to play with virtual any audience. Thus presenting at the event benefit-
reality (VR). ted the CPLC researchers as well.
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"The Cenay
Ciencias event
was great
practice for
them," adds
Denos, "as

they not only
had to explain
their science

to children, but
also in Spanish!
Though the
volunteers

were all native
speakers, their
scientific training
has been entirely
in English, and

it was very

challenging for them to present their

work in Spanish."”

The exhibit provided a VR look at some biological
systems. For instance, visitors got to look at wa-
ter molecules in a water channel inside a carbon
nanotube, and were actually getting to see pro-
tons jumping from one water molecule to another.
Visitors also got to see a VR demonstration of
photosynthetic bacteria, called purple bacteria,
which basically behave the same as a plant. One
member of the group, Angela Barragan, explains
why they’re called purple bacteria: “They’re purple!”
she exclaims. “So when you see it in a pond and
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you see the pond is actually purple, and you know
that these bacteria are there. These are just purple
bacteria, but then the good thing is that they actu-
ally perform photosynthesis, as opposed to other
bacteria.”

So besides the fun of virtual reality, why is it good
to expose kids at this age to this research?

“This is incredibly useful for them
to understand how these things
function,” Barragan explains, “how a
bacteria functions, and how a bacteria,
for example, harvests light and

wm converts that to energy,
~ the energy of the bacteria.
That's one of the amazing
things that we can do
with these VR sets.”

And she adds that kids aren’t
the only ones who enjoy using
- VR. “As scientists, we actually
sit there and look at them and
~understand the processes by
" looking at these. We actually
need these types of things to do
research."

- Another researcher presenting
at the event was Sandra Aris,
whose bio-inspired designs
involve creating antimicrobial



A young Cena y Ciencias
visitor watches as Julio
Soares (right) does

an experiment with

hydrophobic or hydrophilic
surfaces.

interfaces in hydrogel. “Basically the strategy that

| use is inspired by nature,” she explains. “For ex-
ample, | take inspiration from the dragonfly queens
to design the topographies of surfaces that can Kkill
bacteria by contact.” At her exhibit, she presented
a demonstration with fluorides and bacteria, the
hydrogel she produces, and images of a bacteria
square.

Aris shares why it's good for kids to come to an
event like this, especially one that's done in Span-
ish.

“l guess it's because they can see role
models for them, for the future, or get
inspired by us,” she explains. “So |

guess it's a good thing for them."

Hispanic MRL Senior Research Scientist Julio
Soares also believes it's special to have Hispanic
kids attend an event that's conducted in Spanish.

“I like the initiative a lot,” he admits,
referring to Cena Y Ciencias. “I think
that it's very important. This is an
international city, an international
town, and | think this is the expression
of that. So, it makes the kids feel
accepted as well in their community.
So I really think that's very important.”

Soares demonstrated to the
young visitors about contact
angles, “so how the surfaces
will behave,” he explains, “or
how the water will behave

on top of surfaces that are
hydrophobic (repel or fail to
mix with water) or hydrophilic
[mix with, dissolve in, or are
wetted by water].”

For example, he showed

the kids how soapy water
spreads more than normal
water. Why does soapy water
spread differently? Soap
makes things have a lower
surface tension, so they can
be spread around more. “For
example, in your hands,”

he explains, “it goes on the
pores and everything, so that
you make sure it cleans it bet-
ter. So that's why; it wants to decrease the surface
tension of the water, so that it spreads more easily
throughout surfaces."

He also demonstrated that on hydrophobic cotton,
the angle of the droplets is very high because it's
a hydrophobic surface, whereas normal cotton just
sucks the water down.

He also put a little droplet on the back of a bug so
the kids could see that the bug has a hydrophobic
surface, which he claims is, “useful for their surviv-
al." For instance, when they're flying around in the
rain, they don’t get waterlogged.

Soares shares why bringing younger kids to an
event like this is important.

"Well, they start getting an interest in
science early on, right? And not only
any topic in specific, but the curiosity
of how things work in the first place.
And this is what science is. And that's
why | think it's important to bring kids,
to ask around about the world that they
livein."

Kaustubh Panse and his colleagues at the Wear-
able Electronics exhibit were excited to expose the
kids to graphene and flexible electronics. For exam-
ple, he thinks graphene has a lot of potential
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because it's strong yet flexible. “I think, yeah, flex-
ible electronics and graphene go really well hand-
in-hand. I think that could be the new big thing of
graphene."

Panse was really excited to expose the young visi-
tors to graphene’s amazing properties.

"So it's just really fascinating what you
can do with materials, right? | mean,

a few decades ago, who would have
imagined that we'll have these one-
atom-layer-thick materials that can

actually be used for real applications.
And then now we're looking at all these
flexible electronic applications. And
the thing with graphene is, the interest
just doesn’t die down!”

He reports that at a convention last year, people

made superconductors out of bi-layered graphenes.

“Graphene is just phenomenal in terms of proper-
ties,” he explains, “and I think this is one thing that
the kids can really learn from."

Regarding using graphene as a superconductor,
Panse explains, “So if you take bi-layer graphene,
and then if you twist it at just the right angle, it

can behave as a superconductor." So does he
think computers and phones will eventually use
graphene? He qualifies that while it is difficult

to predict whether it will be pure graphene or
graphene in some other form, he definitely expects
graphene to be used in future electronic devices.
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- 1-MRSEC grad students interact with young visitors ?
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learning about graphene at their table.

Young visitors also got to explore vacuum science
at the AVS (American Vacuum Society) Student
Chapter's exhibit: a home-
built vacuum display system
that they bring to outreach
events to teach K-12 and
the general public about
vacuum science. On hand to
share their excitement about
vacuums were AVS student
chapter President Shannon
Murray and treasurer Sarith
Bandara, who placed every-
day objects, such as marsh-
mallow peeps, the beloved
Easter candy, into a vacuum
to see what happens (Peeps
in Spaaaaaace!). Visitors
also got to see the effect the
vacuum chamber had on

Members of the
lllinois chapter of
AVS introduce young
visitors to vacuum
science. (Image
courtesy of Pamela
Pena Martin.)

balloons and shaving cream.



MRL research
scientist Kathy
Walsh also
exposed sev-
eral groups of
students to the
3D Optical Pro-
filer, which uses
light to study the
"profile" or what
the surface of
something looks
like up close.
During her ac-
tivity, students
got to take an
up-close look
and to measure
the scale of
some familiar
objects: straw-
berries, fabric,
coins, and even
a bug.

Since I-MRSEC is all about materials, it also makes
sense that Brett Kaufman, an archaeologist with
the Department of the Classics at Illinois, was

also presenting during the event. His exhibit was
about materials too—but ancient ones. Some were
archaeological materials from excavations in North
America, China, and North Africa; other pieces
were from modern descendant groups, like the
Pueblo culture of New Mexico and Arizona.

Through these ancient materials, Kaufman hoped
to show the kids that technology has been around
for a long time.

“Humans are tool users,” he explains.
“The first homo sapien that was born
was already using tools because our

ancestors before homo sapiens were
using tools. And so what we have is
basically these technological traditions
passed down.”

One artifact Kaufman displayed was a 700-year-old
vessel. “You can see that it's the same technique
used generation after generation,” he says, then
explains that sometimes things changed slowly
over time, such as new colors like blue being ad-
opted. “Technology is about both the inherited and
learned tradition, but it's also about changing it, and
you kind of have new designs as you go."
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He shares two reasons
why it's good for kids to
learn about ancient mate-
rials:

“One, it's important
to know that
humans have a very
ancient past, and
we share a lot of
things. We have a
shared past. People
are very similar;
they are more
similar than they
are different.”

@&

To illustrate, he showed a
4,000-year-old children's toy—a ball. “Kids in an-
cient China from 4,000 years ago were playing with
little toys just like kids are today,” he says. “There's
a common human tradition that we have.”

“But what we're doing is producing
knowledge about culture, as opposed
to knowledge about other STEM
fields."
The other thing he hoped to convey was that he
uses scientific techniques from materials science
and engineering to study these artifacts. “So just to
show kids that science can be used for all kinds of
different things,” he adds. “It can be used to build
bridges and to build airplanes and cars and to build
medical solutions, but also we use it to study the
past in sort of an objective way."

He also shares that design is a big part of what he
does with archaeology. “Because design is both the
exact engineering specifications and the protocols,
but it's also the social things behind it.” He’s refer-
ring to questions like, what color it is, what shape

it should be, what people want to use, what is the
taboo that people don't want to use? “So design is
So since he uses science, does he consider arche- a really interactive process that uses both STEM
ology to be a STEM field? and humanities processes."

“Archaeology is like the
exact middle ground
between the humanities
and the sciences,” he
explains, “because we
are studying stuff and
things, right? But we are
studying them in order to
learn about social issues,
about social processes,
about culture. We're not
studying them to develop
new materials.”

Kaufman considers himself to be
a consumer of materials science
and other scientific fields.



CPLC'S BESO PROGRAM TEACHES INTERNATIONAL
PREP ACADEMY STUDENTS ABOUT DNA...IN SPANISH

June 4, 2019

avigate a mouse ro-
bot through a maze;
program a Dash robot;
make a DNA model
with candy; experience DNA origami:

these are some fun STEM activities
60 third grade students from Cham-
paign’s International Prep Academy
(IPA) got to do during a May 16th
field trip to campus as part of the
BESO (Bilingual Engineering and
Science Outreach) program. Spon-
sored by the Center for the Physics
of Living Cells (CPLC), the spring
2019 program featured DNA-related
hands-on activities in the school,
capped off by a visit to NCSA where
students rotated through several ad-
ditional STEM activities around the main theme for
the outreach—DNA. But what was especially unique
about the program was that most of the activities
were conducted in Spanish.

7/

According to Sharlene Denos, CPLC’s Associ-
ate Director for Education and Inclusivity, the
crux of the BESO program was having CPLC's
native-Spanish-speaking scientists go into IPA's
classrooms during spring 2019 to do STEM ac-
tivities with the students in Spanish, supported
by English-speaking scientists. So in addition to

Yann Chemla (center back)
watches Lina Flores teach IPA
students how to program
their Dash robot.

Lina Flores helps IPA 3rd graders program
their Dash robot.

hearing about science in their native language, the
youngsters were also seeing Hispanic scientists
and college students who served as role models for
the kids. The piéce de résistance of program was
the May 16th visit to campus, where a number of
Spanish-speaking CPLC scientists and students
also led activities in Spanish. Yann Chemla, the di-
rector of CPLC, shares why this emphasis of BESO
iS SO important:

“Well, one of the things that we want
to do,” he says, “is make sure that we
engage groups of people to do science
and get them excited about science,
particularly populations that are
underserved. And so this is a program

where we're teaching about science
in Spanish. And | think that's a really
good way of engaging people at that
age, in their own native tongue, to get
them excited about science.”

Luis Miguel de Jesus Astacio a Physics

Ph.D. student who helped lead the extract-
ing-DNA-from-strawberries outreach activity at IPA,
sees BESO not just as an educational tool, but
also as a method of effecting social reform.
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Denos shares why CPLC is impelement-
ing the BESO project.

“We have an express charge
from the NSF (National Science
Foundation) to broaden
participation in science,” she
explains. “Basically what that
means is making a deliberate
effort to reach out and include
groups that were previously
excluded from the pursuit of

Luis Astacio works with IPA students science and engineering.

extracting DNA from strawberries.

28l (Image courtesy of Sharlene Denos.) For instance, in physics, that would

: -~ — = - include women and girls; certain ethnic
and racial groups such as Latinos, Afri-

“Educating others is, by its very can Americans, and American Indians; as well as
nature, a political act, and true social persons with disabilities.

activism starts in the classrooms,” he
shares.

“So it's really broadly speaking trying
to think about the history of exclusion
within the sciences (and especially
physics, because we're funded by
physics),” she adds, "and trying to
sort of undo that history and, going
forward, to try to encourage students
from a wide variety of backgrounds
and experiences to engage in science.”

Believing that students’ “self-expectations are
linked to how they see themselves in relation to
others,” he hopes that sharing science concepts
in Spanish with a Puerto Rican grad student will
enable the students to

“project themselves in a similar
position. We want the kids to realize
that science is a field accessible to all,
not just a sub-population, and that they
should feel free to pursue any interests
in science if they so desire.”

Even more important than rectifying historical
exclusions, Denos says, is that physics needs the
creativity and diversity of thought that people from
these groups represent.

The second goal of the program was N . e\l
to share about research going on at s S 4

CPLC. According to Chemla, one of the i
Center’s missions is to “spread science,
not just to scientists, but also to every-
one in the public.” So BESO is one of
several Center activities targeting all
age groups, from K-12 to senior citi-
zens.

~

“So that's an important part of
our mission is to make sure . E 1
that we communicate our . 0wy 7. J_ &
science to everyone and the =i "

. ., B +,  Sharlene Denos, CPLC’s Associate Director
importance of what we do. _ # =} for Education and Inclusivity.
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- robot navigates through their maze.
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IPA 3rd graders watch as their mouse

“Because we need the talent,” she explains, indi-
cating that with the serious problems our society is
facing, we don't know where the next solution might
come from. “So we really need these kids' minds.
We need their ideas. We need them in science. So
that's really important to the work that we do, that
educational and outreach mission."

Astacio shares that he too hopes to increase diver-
sity in the sciences.

"My personal desire is that these
lessons spark the unrelenting flame of
scientific curiosity in some of the kids.
Science and academia in the USA are

in dire need of greater diversity and
kids like them will help alleviate this
issue.”

Regarding the program's theme—DNA—the goal
was to not only share how it's important in giving
hereditary traits, but also how scientists study it
using experimental and also computational tech-
niques. According to Chemla, that’s exactly what
some of CPLC's researchers do in their labs. So
the activities both in the classrooms and for the
campus visit addressed DNA plus several computa-
tional techniques.

For two of the May 16th activities, students learned
to do some very rudimentary programming. For
example, in the “Code and Go Robot Mouse”
activity, students used blocks to build a maze, then
programmed their mouse to navigate it. Using little
cards with pictorial instructions (“go straight,” “turn
left,” or “turn right”), they mapped out the mouse’s
path, then programmed it into the robot by pressing
its buttons in consecutive order. Through trial and
error, they tested their plan, having the mouse nav-
igate the maze until it hit a snag. Then they would

revise the instructions, reprogram them into the
mouse, and try again. In another activity, students
also got to do a bit more advanced programming,

using laptops to program little Dash robots to do
various movements.

In the third session, kids built DNA models using
gummy bears and licorice, and also got to examine
some DNA origami.

A third grader enjoys a data visualization clip in
NCSA's 3D theater.A third grader enjoys a data
visualization clip in NCSA's 3D theater.

In a fourth fun activity, the youngsters visited NC-
SA’s 3D studio where, sporting 3D goggles, they
checked out films made by the Advanced Visualiza-
tion Lab using data visualization techniques.

IPA’'s campus visit was the culminating event for the
2018-2019 school year, the school’s first year in
BESO. Denos shares how the partnership with IPA
began. Since around 2013, the program had been
in Urbana’s Leal School, which also has a Bilingual
program. However, CPLC had wanted to partner
with IPA because it is the only local school where
the entire school is dedicated to dual language, two
way immersion, with a large population of Hispanic
kids.

Denos explains that IPA is very diverse, with only
about 10-15% white, non Hispanic, and maybe
15% not white, non Hispanics. Latino students are
comprised of those who speak English at home
and those who speak Spanish at home. The school
shoots for an equal population of kids who speak
Spanish at home, who sort of teach their peers
Spanish, while the other half of the kids speak En-
glish at home and are teaching their peers English.
“So everybody's improving their languages togeth-
er, and they work together to do that. And at the
end they are supposed to be bilingual and bicultur-
al.”

A third
grader
_ enjoys a data
i visualization
clip in NCSA's
3D theater.




In addition, CPLC was also intrigued with IPA be- During spring 2019, CPLC volunteers did three
cause they didn't really have any outreach. Being different activities at IPA, which were done all in

a newer school and not particularly close to the Spanish. According to Denos, this was "really chal-
University, there weren'’t a lot of university people lenging for our volunteers because even though
sending their kids and thus fostering university they're native speakers, their scientific training was
input. not in Spanish!”

“We're the only enrichment program that's coming One school activity, led by Andres Arango, empha-

from the university focused on science,” Denos sized 3D visualization developed by one of CPLC’s
explains, calling it a “win-win” both for the school computational labs. Chemla reports,

and BESO.

So Denos reached out to the school, indicating that “They create these really nice

CPLC folks wanted to do an outreach that was rele- animations where you can see these
vant to what teachers are doing, asking if there was molecules come to life, and it really

a particular part of the curriculum for which CPLC kind of brings home the message of
could serve as a resource. how these molecules work.”

"What we do is very
interdisciplinary in the
CLC,” she adds. "So we
feel like we can connect our
work to almost any topic.”

So she said, “Okay, what do you
need help with?” So when the third
grade team wanted some help with
the heredity and traits unit, Denos
and company figured out how to
connect it.

Their goal was to provide activ-
ities to supplement the school’s "
curriculum. “The teachers are very
good at what they do,” Denos says.
“We don't need to reproduce what -
they do, right? We want to add to ‘ IPA student working on her DNA model.
it.” Since the center is focused on . -

developing physics-based quantita-
tive models of the living cell, their goal was to drill So for this activity, the kids got to wear virtual reality
down to the molecular basis of that process. That's goggles and explore the DNA structure via a virtual
how they came up activities communicating basic reality movie. Then they got to make it. Using gum-
concepts related to the DNA theme: “DNA is a mol- my bears and licorice, the kids built DNA models
ecule that carries these things called genes, and for which they could only pair the blue one with the
the genes are what allow you to pass on traits. It's light blue one, or the dark red one with the light red
really simple, right?” She adds that DNA works like one. And of course, once they finished their model,
a code producing specific patterns. “Then your cell they got to eat it!

can read that code and then produce the character-

o . In the second activity, led by Luis de Jesus Astacio,
istic,” she explains.

a Biological Physics grad student, he explained that
So many of the activities, both during the school to work with DNA, researchers have to extract the
year and at the campus visit, emphasized com- DNA from the cell. To illustrate this, he had students
putational approaches, and the concept that DNA extract DNA from strawberries using basic house-

produces code or instructions, and the way the hold materials: a solution of salt water and dish
instructions work. detergent to break apart the cell membrane, which
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lets all the cell contents, such as the protein, come A CPLC Fellow, Astacio, during interactions with
out. Next the students used a protease, an enzyme Sharlene Denos, discovered that the two shared
that breaks protein up into little pieces so it can be a passion for outreach and inclusive education.
gotten rid of. So the students sprinkled on some- So, tapping in to all he’d gained working with other
thing from the kitchen cabinet—meat tenderizer in outreach groups, including PGSA (Physics Grad-
in order to break apart the proteins. Last, they
isolated the DNA and cause all the strands to
clump together (called a precipitation reaction)
so the kids could actually see DNA, which is
only a nano meter wide, with the naked eye.

Mayisha Zeb Nakib helps IPA
students program their Dash robot.

“But if lots and lots and lots of them come to-
gether,” Denos explains, “then you start getting
something where you can see it with your bare
eye.” So the students added rubbing alcohal,
which caused two layers to form: a water layer
and an alcohol layer. The DNA would precipi-
tate into the alcohol layer and then the students
could take that out. They put it into the little
tube, which they could then wear as a necklace
or a bracelet.

In fact, students received an instruction sheet
in Spanish for them or some member of their
family to actually do it at home with their own

cheek cells. Denos says several students were very uate Student Association), ENVISION (ENgineers
excited and told her, *’I'm going to do this at home!’ Volunteering In STEM EducatlON) and SACNAS
(Society for Advancement of Chicanos/Hispanics
) & and Native Americans in Science), he reports,
o “Combining the human, material and intellectu-
i % _ %) ‘R’f al resources from these groups with Sharlene's
. : - ‘-&? expertise and resources as Associate Direc-
b 4N tor for Education and Inclusivity of CPLC, we
L 4

formed what is now called the BESO program.”

Also helping students extract DNA from straw-
berries was Ashley Knoerdel, who shares why
she got involved in the project.

“I'm a CPLC student, and outreach is
something that I'm really interested
in. I never really had outreach
opportunities whenever | was in
elementary school and middle school.
Ashley Knoerdel. So seeing these kids really excited
was a great opportunity for me cause
it's like, ‘Yes, I'm doing something
Luis Miguel de Jesus Astacio the Physics Ph.D. good!”
student who led the extracting-DNA-from- straw-
berries activity in Spanish, shares why he got
involved in the outreach: “My mom taught me the The last school activity was led by two astrophys-
importance and value of helping others early in my ics undergraduates: Lena Flores, a native Spanish
life,” he reports. “Since high school, this desire co- speaker from this area, and Jose Sarah, was a
alesced primarily around STEM and academia-re- lesson on size and scale. The lesson looked at big
lated outreach events and mentoring programs.™ things, such as astronomical objects are astronom-
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7 Q.;'- “So you have to get creative and think
1 about other techniques that you can
=% : : use,” she adds. She explains that at
: CPLC they use super resolution micros-
- copy Using optical imaging.” So how we

can actually see things like DNA, right?”

. One reason NCSA was chosen was
because of its 3D theater, but also to
highlight the computational aspect of the
research. Denos explains that when kids
think of scientists, they think of people

IPA s;tudent showing off the DNA in lab coats working with test tubes,

model that she made during one of the and "they don't realize all the really cool
activities. computational and theoretical research

that's happening. And so we wanted to
highlight that and also use it as a segue
to say, recoding these fun robots.

ical distances away, vs. how impossibly small a
DNA molecule is.

A number of CPLC folks volunteered at the event.
For instance, Mayank Boaob, a third year Biophysics
PhD student shares why he got get involved with
the outreach.

“It's really hard for kids to get their minds around
that,” Denos explains. So they had the students
do an activity thinking about the distance from the
earth to the moon if they were the size of the tip of
a pencil. “So you basically squish a meter down to

a millimeter,” she explained, then were to measure “It's summer. | just think it's a fun
a piece of string that would represent how far the thing to do, to take a break from the
distance would be. “Of course, no one got any- research and also to put things in
yvhere near clos_e,” she says. The idea of the activ- perspective. It generally feels good to
ity was “just to'glve them a sense tha}f, ‘Wow, that's be able to contribute and to pass on
really far! That's a rea_lly _blg number!_ The goal was the knowledge and whatever we have
to get them started thinking about going the other L
way—how small a DNA molecule is. So they had '
kids use CPLC's scope cam that can be projected
onto a screen. Then they asked for volunteers to Plus, he got something out of it too: “Obviously, it's
come up and they just stick it on their face to see always fun to talk to kids and to try and tell them
pores or individual hairs or they would stick it on something interesting...They're always very enthu-
their clothes and see the little siastic, so it helps to drive your own creativity.”
fibers. Then they peeled the
outside layer off an onion so Ashley Knoerdel
they could see onion cells. and Adnan

< Choudhary
“So that was kind of a cool ' ‘ o =% interact with

thing that they could play )N third graders.
around with, you know, ex- ' :
ploring the other direction,”
she explains, adding, “But it's
impossible to see DNA even
with this microscope. and it's
magnifying things 140 times,
but you're still nowhere close
to being able to see DNA. In
fact, you can't see DNA at all
with even the most powerful,
best light microscope out
there.”
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Also helping out was Ashley Knoerdel,

a first year biophysics graduate student.
She reports that bringing kids onto cam-
pus to events like this “gets them excited
about science that they might not have
learned about in class, and it gets them
into a place where they can be like, ‘Oh, |
fit here!”

She reports that during the school’s visit
the students “definitely seemed engaged,
and | think that the impact that we had
was exciting them more about simulations i e
and coding, and getting them excited Mayank Boob helps IPA students
about what computers can do and what program their Dash Robot.

we can do with computers.”

Coming from a small school to a big uni- | would have loved to have seen this.” He also ap-
versity, she herself had felt overwhelmed and told preciates the programs bilingual component.
herself, “There's so much going on here. What do

| do?” So she believes campus visits help young-
sters “kind of get used to it and they feel like it's
someplace that they can be rather than someplace
they have to figure out how to fit in.”

“When | speak Spanish with them, it
makes them realize that maybe they
can also go into biophysics or physics
or engineering. I've actually heard
some of them say things like, ‘I want to
be an engineer. | want to do this!” and
it's awesome.”

Helping at the outreach with a robot activity was
Andres Arango, a PHD student in biophysics, who
also visited IPA to teach the DNA gummies activity
and a virtual reality headsets activity. He believes
the main benefit of outreach is that students are:
“exposed to science that they wouldn't be exposed
to normally. And they also see people like them,
and it gives them hope. It hopefully inspires them
to want to pursue a career in science, engineering,
mathematics, STEM in general.”

Arango adds that whenever he presents, he shows
the kids a picture of himself when he was little,
playing with his science things. His goal in doing
outreach is to:

“expose them to science early on

so they can start getting ready now.

Because as you know, it only gets

harder the older you get.” He adds that

a lot of jobs in the future are going
to require coding, and says “This

Andres Arango Lo ;

(center) interacts robot activity is really going to

with students expose them.”

> who are
programming
their Dash Robot.

Arango found it rewarding to expose today’s kids
to activities he hadn’t experienced as a youngster.
“When | was a kid, | didn't have things like this, so

Because IPA is one of the only schools in

Champaign that doesn't have a science

¥ -~ night, Denos is also looking forward to help-
ing get one started, with the goal of includ-
ing family. “Because today we had a couple

| parents,” she explains, regarding the May

16th outreach event, “but we really would
like to do something that includes the whole
family, little brothers, grandmas, uncles,
aunts, you know, anybody.”
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365 professional
development workshop
work on their poster

regarding what students
perceive STEM to be.
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Sarah E. Goode STEM Academy'’s post-secondary
coach, Nancy Rodriguez, participates in a
Logarithms activity as part of the CISTEME 365
professional development workshop.
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CISTEME365 SEEKS TO INCREASE EXPERIENCES FOR
UNDERREPRESENTED STUDENTS IN STEM—TRAINS
TEACHERS TO START STEM CLUBS

September 10, 2019 “The ideais that we want to be able
ccording to statistics, women and to interact with students from across
minorities are underrepresented in the state,” Goddard says. “We want
STEM (Science, Technology, Engineer- to be able to transition the curriculum
ing, and Math). So, for years, Electri- from GLEE to students throughout the

cal and Computer Engineering (ECE) Professor state.”

Lynford Goddard has been exposing high school

So for two weeks this past summer, from July
22—August 3, 2019, five schools sent IDEA

. (Inclusion, Diversity, Equity, and Access)
Teams to campus for the first CISTEME365
Institute. Although over the course of the grant,
CISTEME365 will be working with 24 different
partner schools, the 2019-2020 cohort has
five schools: two local schools (Urbana High
School and Mahomet-Seymour High School)
and three Chicago Public Schools: John

M. Smyth Elementary School, and two high
schools: the Chicago Vocational Career Acad-
emy and the Sarah E. Goode STEM Academy.
While the program is targeting mostly high

Donnetiiinks, = science teachiESigpaghanie schools, middle schools will also be allowed
Miller, a counselor, both at John M. Smyth ’ )

Elementary School in Chicago, chat about their So, this year, there are four high schools and

STEM club during a planning session. one elementary school, which is primarily go-
ing to focus on seventh and eighth graders.

girls, including minorities, to electrical engineering Each school’s team was comprised of three mem-
via cutting-edge-yet-fun hands-on activities in his bers: a teacher, a counselor, and a third person

GLEE (Girls Learn Electrical Engi-
neering) camp, which, to foster in-

clusion, included boys as well this I(';y"ford
. < oddard
past summer. Now, he hopes to in- — _ X B -\ (third
crease the number of high school- N 7 D =% ' e
ers he impacts annually from the 1 2 ‘&l  the left)
21 or so he’s been working with in 3 ' g explains
GLEE, to significantly more than ~ = "™ _ _ N to the
that—at least 1,000—through el & N e i - teachers
his 3-year NSF grant, Catalyz- - %< 1 ' how to

ing Inclusive STEM Experiences | - - NS - c°ml?|ete
All Year Round (CISTEME365). ' the circut
Plus, Goddard hopes to pass on
not just some of his expertise,

but the materials he’s developed
over the years, to educators who
will use what they learn to begin
after-school STEM programs.
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(another teacher or counselor, STEM
specialist, vice principal, or even inter-
ested parent). The goal, according to
Goddard, was to have a critical mass
at each school.

“Three people with different
roles at the school,” he
asserts, “so that the ideas of
being a STEM advocate and
being able to allow access
and promote students into
STEM careers and STEM
majors is kind of universally
held among the school staff,

person.”

i

‘Goddard’s student, Kiran Murphy, gives Urbana
High science teacher, Elizabeth Ohr, some
pointers while she solders her circuit.’

“They need that message that they can

Lara Hebert, Grainger College of Engineering’s
Outreach Coordinator and a CISTEME365 Co-
Pl, shares one reason school counselors were
included on the schools’ IDEA Team. The idea is

do it, and not the message that, ‘Oh,
| think that this is for you instead!'—
some of those things that sometimes

that when female, African-American, and Latino happen in counseling situations.”
students go for counseling, the school counselors
know that The Institute had two separate emphases. The first
week was equity training taught by Meagan Pollock
“In order for the students to get into of the National Alliance for Partnerships in Equity

a college major, they need to start at
freshman year by taking this particular
set of coursework.”

(NAPE). The message of her week-long training
was simple: reach and teach every student. Ac-
cording to Goddard, CISTEME365’s collaboration
with the Alliance came about because the program

is NSF-funded and a scientifically-proven effective
The counselors also need to believe these students strategy. The group’s past work shows how effec-

can be successful in STEM. tive the program is.
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Left to right: Lynford Goddard, CISTEME365 PI; Imad Rahman and Paul Wever,
two industry representatives; and Irfan Ahmad, Executive Director of the Center
for Nanoscale Science and Technology, who served as MC of the Industry Panel.

The second week, God-
dard and his team, many
of whom have taught the
GLEE camp with him
over the years, intro-
duced the GLEE curric-
ulum.

“The idea is that we
want the teachers
and counselors

to take that and

go back to their
schools and launch
stem clubs,” says
Goddard.
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Similar to GLEE, the week’s activities were a mix:
brief trainings introducing electrical engineering
topics were followed by related hands-on activities
about breadboarding, motors, optics/imaging, how
to design an experiment, algorithms, and how to
solder safely. Plus, by the end of the week, each
participant had completed several larger projects,
building a circuit, LED calculator, and radio phone.

Donnel White, a science teacher at
John M. Smyth Elementary School,
prepares to test his circuit.

l';

The educators also experienced tours, demonstra-
tions, even a panel with members of industry: Imad
Rahman of Henneman Engineering and Paul Wev-
er of PWCE (Paul Wever Construction Equipment).
Some tours/special activities dealt with imaging,
bionanotechnology, antennas, and virtual reality.

A special power and energy session taught by
ECE faculty Subhonmesh Bose and Arijit Banerjee
addressed a history of power systems, the physics
behind electromechanical energy conversion, and
research frontiers in power and energy. In addition,
IDEA Teams also were given time to meet to work
on Action Plans for their school’s club.

According to the participants, the Institute was
invaluable in regards to starting their new clubs.
For example, Donnell White, sixth grade math
teacher and International Baccalaureate Coor-
dinator for sixth through eighth grade at CPS’
John M. Smyth Elementary School says Lynford
Goddard gave them lots of pointers on how to
start their club.

“He's given us a lot of insight, and the
biggest thing he's given us is not only
a sense of how to proceed, but this
wonderful Kkit.”
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Lemond Peppers, student
engagement advocate
at Urbana High Scool,
interacts with another

- educator during an activity.

Plus, Goddard offered to assist to whatever extent
they might need him, including visiting the school.

“They're giving us a lot of assistance,”
White reports. “And that's what | like
about this program. We're not just
going out there alone. They're really
arming us to be prepared.”

While White claims that, “Almost everything was
fun,” one activity that particularly impressed him
was that they actually made their own projectors.
“It was very hands on, and it's what our students
will be doing in this program through the projects
that they'll be doing. But yeah, it was very hands
on, creating your home pro prop—basically a
projector.”

Lemond Peppers, a student engagement ad-
vocate for grades 9-12 at Urbana High School,
shares his take on the institute:

“This is just really an eye-opening
experience. So | hope to take many
of the resources back and, you know,
sky's the limit.”

According to Anita Alicea, the STEM Integration
Specialist at the Sarah E. Goode STEM Academy
in Chicago, says the while her school already has
a STEM club in place, that doesn't mean that every
child is being exposed. She says their STEM club
is an additional resource for students to have that
opportunity to look and see, ‘Is this the right fit for
me?’ Just because you have a club doesn't mean
that that's the fit for every student." So regarding
the new STEM club they’ll be beginning courtesy of
CISTEME365, she remarks:




“So again, this is just
providing them with another
resource and another
opportunity to be exposed
to STEM. That's what our
whole goal is, to make sure
that every student that
walks through our door is
exposed to STEM in one
way or another.”

Like Sarah E. Goode, Mahomet-Sey-
mour High already has a STEM club
or two in place as well. However,
Terry Koker, who teaches chemistry
there, says the academic teams and
clubs at Mahomet, which compete

against other schools, generally only target the top
10%.

“But this is not about competition,” he
claims. “So | think that opens it up then
to anybody that wants to participate.”

In regard to the new STEM club they'll be begin-
ning, he’s hoping to draw some kids who are not in
those highly competitive, team-based, activities—
more the middle-level and even lower-level kid who
just likes science and is interested, but doesn't feel
like he or she can compete on the math team.
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i Academy's post-secondary coach, adds some
i‘,';:é\ ideas to her team'’s Action Plan.
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Irica Baurer, Goode arts instructor; Terry Koker,
Mahomet-Seymour science teacher; and Anita
Alicea, Goode STEM integration specialist, discuss
how to go about an activity.

Nancy Rodriquez, the Sarah E. Goode STEM

)\

“Cause we'll be drawing them in with
fun activities,” he says. “They need to
start somewhere and begin to build,
to be able to see themselves, once
they get four years in at high school,
as being able to handle a STEM

career or STEM education at lllinois or
somewhere.”

While IDEA Team members received training on
how to foster inclusion plus do many of the hands-
on activities that will be provided, Goddard claims

the goal is for the STEM clubs to be run by stu-
dents.

“We want these
clubs to be
kind of student
organized, and
student run,
and student
motivated,”
he explains.
“We don't want
it to be just,
‘Here's an extra
class that you
can take!’ We
want it to be
student driven-
activities.”

Goddard says he’s in
a wait-and-see mode
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The team from Sarah E. Goode STEM Academy in Chicago by their Action Plan: Irica
Baurer, an arts instructor; Anita Alicea, a STEM integration specialist; and Nancy

regarding whether the students will take charge.
“It's not clear that that's going to be easy to imple-
ment,” he admits. “But we'll see.”

Another aspect of the grant was to promote net-
working and foster community not just among
IDEA Teams, but the 2019-20 cohort. According to
Hebert, during the Institute,

“They're building really strong
relationships, all sort of focused in
the same area. So they have that
relationship building that they've
already been doing.”

Besides the summer institute, CISTEME365

will also encourage networking and community
throughout this next academic year, but beyond.
For instance, once a month, “They will be able to
hop on a conference call with one another and

be able to share their progress, share their ques-
tions, share insights, share new things that they've
tried, and really be able to learn from one another
throughout the year,” Hebert adds.
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While direct services to this cohort lasts for only
one year, CISTEME365 intends to continue to sup-
port the network of schools.

“So having that online space,” Hebert
says, “and having those opportunities
for them to continue networking and
continue growing. We want to help
support them as they're thinking about
how to round up continued funding
and growing supporters. And then we
are building relationships with them
and seeing what they need.”

She suggests how the College itself could contin-

ue to support the clubs: “Faculty as they're writing

Career grants and they're looking for something to
do, we can say, ‘You can develop some curriculum
that can then go into the STEM clubs and be used
by the STEM clubs.”

Along with implementing the Institute and paying
educators ' stipends, the grant is also providing re-
sources to schools. The fledgling clubs will receive



equipment, supplies, materials,
textbooks, and project ideas
students can explore.

Plus, as an additional incentive
to pique students’ interest in
STEM, a third grant component
will nominate students from
participating schools who will
receive scholarships to attend
WYSE (Worldwide Youth in Sci-
ence and Engineering) camps
at lllinois other than GLEE,
since they will have already
experienced many of the activ-
ities.

Hebert shares that the free
scholarships are to encourage
underserved students to pursue
STEM. Here's their goal:

“Giving them also some
of the opportunities
that students who

are in more high-
resource schools have
opportunities to do—so
those out-of-school
learning opportunities,
those enrichment
pieces that the students
are going to have,
those experiences of
summer camps,” she ],
indicates, with the goal —— |

that “those little pieces B : - -
are going to re"_i”y Irica Baurer, an arts instructor at Sarah
keep them motivated E. Goode STEM Academy works on the
to continue to pursue breadboard hands-on activity.
STEM all the way into
college.”
One thing Hebert finds reward- “It's students finding their way into
ing about CISTEME365 is networking with the STEM that often change their minds

schools in hopes of continuing to work with them.
“So I'd also love to connect to these schools with
our undergraduate students as mentors,” she says.

along the path because they haven't
seen themselves or they haven't seen
the possibility of themselves...I really

However, the most rewarding thing about CIS- hope to see them here at summer
TEME365 for Hebert is hopefully impacting stu- camps; | hope to see them enrolled
dents in the future. here as freshman and knowing me

already and coming to say hello.”
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cators learned about equity from Meagan Pollock of
NAPE, while the second week exposed educators
to the nuts and bolts—hands-on activities that could
potentially be used as programming for their clubs.

Pollock’s goal was to introduce educators at the
institute to the:

“Basic principles of educational

equity, with the ultimate goal of not

only improving student success,

but equipping their students to be

interested in and hopefully pursue

careers and pathways within science,
technology, engineering and
math.” She says one key
topic they addressed was
“’How do we meet the needs
of our students, especially
the females and the students
of color?’ so that we can help
those students who are on
the margins feel like these
are careers and pathways
that are for them.”

According to Pollock, Monday’s
instruction focused on bias: “How
to understand implicit bias,” she
explains, “the unconscious bias that




each and every one of us hold, and how these bias-
es affect how we interact with, not only one anoth-
er, but with our students.”

‘However, if you have a brain, you
have bias!"”

“We are all complicit in these kinds
of biases that affect our students.
And so our goal when we do this
work is to really shine a light on
some things that people aren't
always, or perhaps ever, thinking
about.”

To further demonstrate what unconscious bias is,
Pollock led an activity intended to help participants,
“understand who they are, and who their identity

is, and how that influences their perspective on
the world.” So she gave them an example:
herself. She moves through this world as a { /
white woman raised in a lower middle class

family:

“So that frames my entire
experience, and how | look at the
world,” she admits. “And so we
talk about who you are and how
that affects your lens.”

Next, she had participants talk about whao's
in their world, the top 10 people they hang
out with and are close to, and their charac-
teristics.

“So it really helps us to
understand how we may have
some biases that we may not
realize that really shape how we look at
the world, right?”

“Our goal is to move people from a
position of being unaware to aware.
But that's not enough. We need to get
to this place of understanding and
then, ultimately, action. And so we use
this phrase: ‘U->A Squared.’ This is

She also introduced different scenarios where they
examined how biases manifest in really subtle
ways: “Usually when | teach this—always when |



so critical, because it's not enough to
just be aware. It's not enough to just
understand that your experience is
different than mine. We have to change
and do something different.”

“And, ultimately, what are we going to
do that's going to transform who we
are and how we engage with students
and in the classroom?”

“And it's really big delta,” she admits.
“And so it gives some of the biggest
aha moments of, ‘So, how do we
change what we're doing to help
students see the difference between
what they think and what is really
needed?’”

She says the activity really brought together all
the things that they had talked about around
implicit bias, and micro messaging, self-efficacy,
and some of the other concepts around mindset
and stereotypes threat as well.

According to Pollock, one thing about her curric-
ulum that’s different from others is that it starts
from a positive tack:

“‘Every educator I've ever worked with
has always intended good on their
students, right? And we all want our
students to succeed.” And so we start
there, which is really different.”

She thinks they have a greater advantage because
they, “sort of ease into those conversations.” Other
curricula start from a deficit place: “You're racist, or




sexist, or homophobic,” but says starting a con-
versation from that deficit ideology doesn't usually
work. “So we come in saying, ‘Hey, we all agree we
want our students to succeed,” and

then go from there. And so we sort

of backdoor into some of the harder

conversations around race and gen-

der and class.”

Has Pollock experienced teaching
her materials and saying something,
and right then and there, a person’s
eyes are opened up to the under-
standing that they have this really
strong bias that's holding their stu-
dents back? She says it isn’t often
that she gets to see that kind of
change, because of the really short
amount of time she normally has with
a person.

“It's so rare that | get to see
a full light switch turn on
and be like, ‘Wow, | looked at
the world the entirely wrong
way from the hole for so long.”

—
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ps = “engaged in a community of
SIS o7 == people who you now have
built a shared language with
and that you get to go back

. . N and work with and continue
So for training sessions, her goal is just: “I plant

a seed, or | give them a flashlight that they start to suppqrt 1 EMTITED I the' H9.<
turning on and off to see where these start showing ant;l the journey. And so, that's always
up, and they see change over time,” she explains, going to be more successful than a
adding, “I just get to scaffold an activity and then one-hour workshop.”




“I'm going to take the power of yet

to my students, that ‘You don't have

to be there right now, but there's that
“yet,” you still can get this; this is still
available to you. It's yet available. And
just really honing in on self-efficacy
that, ‘'l can!” That you can be more than
the images that are broadcast, that you
can do more than what's happening

in your neighborhood. And STEM
curriculum as a way to achieve that.”

Unable to attend the equity institute the first week,
Donnell White, the sixth grade math teacher and
International Baccalaureate Coordinator for sixth
through eighth grade at CPS’ Smith School, says
one of his colleagues from Smith filled him in and
showed him some of the materials. White shares
his takeaway from the first week that was particu-
larly relevant to their situation: “That was more so
getting the right culture in your school and getting
the right climate to get the kids, as well as your
staff, on board with the kids doing something rigor-
ous in this direction.”

Stephanie Miller, a counselor from Smith Elemen-
tary in Chicago, who plans to work on her students’
self-efficacy, uses what she learned from Pollock to
address a scenario she might encounter. Suppose
she’s working with a student who has mega poten-
tial but isn’t living up to it. He/she could be an en-
gineer; he/she could be computer scientist; he/she
could do anything, right? How would she convince
the student that they’ve got what it takes? How
would she steer him or her in the right direction?

“One of the things that's really great
about this program,” Miller says, “is
that last week we learned about how




we can help increase a student's self-
efficacy. So | think that that will be one
method of targeting the sort of student
that you mentioned—is just getting him
or her to realize that they even have
the potential to be able to tackle some
of these things that have been deemed
as difficult or some of these fields that
have been strategically leaving certain
groups of individuals out.”

She strategizes about how she would do that:

“Work with the student individually or
in a small group to give them different
lessons and exercises on building their
self-efficacy, building their self-worth,
things like resiliency. Those are some
of the tools and skills that that type of
student would need to be able to be
successful or go into a STEM field.”

According to Terry Koker, a chemistry teacher at
Mahomet-Seymour High School the teaching on in-
clusiveness and self-efficacy was needed because
it affects how schools plan.

“How do you plan for 50-50 gender
representation? How do you plan for
not just targeting the top students?”

he says. He reports that while his school has a lot
of academic teams and clubs, they generally target
the top 10% because they’'re competing against




shut anyone down. We’'re trying to
create spaces where everyone feels
that they can contribute, yet you're still
trying to push the needle along, and
you're still trying to make everyone
else feel included and safe. And so
that's always the hardest thing: how
do you create a space where everyone
feels heard, but yet everyone still
feels valued, and it's this constant
negotiation; that's probably the
hardest thing.”

What does she do when there's a conflict among
people to acknowledge that they play people yvith opposing vievys? “It's sometime§ hard
. . : to practice what | preach,” she confesses. First she

a rolg, unllnt(.antlonal or not, |”n the asks questions to try to better understand, to get
marginalization of students. the person to unpack what it is that they are stat-
ing or claiming. In fact, she says a lot of times, the
first words that you hear aren't actually what they
meant. “So that's the first strategy, to keep asking
guestions: ‘Tell me what you mean by this?””

“When you face a reticence from

She says the second thing is to not get defensive.

She tries to be really aware of body language and
“One of the challenges in this work is what she’s signaling to the individual. However,
this: we're trying to create inclusive when the individual is really wrong, she must ad-
spaces, so you can't, you shouldn't dress it.




“The flip side of it is, if something

has ever been said or done and

the environment is truly unfair or
egregious, you have to say something,
because silence is complicity,”

she qualifies. “The challenge is
negotiating, ‘How do | do this in the
most protective way of that individual
so that they still feel welcome, but she
still makes everyone else who may be
upset by the statement know that they
are still valued and welcome.”

In light of the current political climate, she acknowl-
edges that this is the kind of teaching that maybe “This work is meaningful to me
folks besides teachers need to hear too: because it's my journey too,” she
confesses. “I've come through so
“We're trying to create more kind, much and learned so much in this

empathic, understanding humans who work. And | came from a place of
allow others to be their true authentic having a really narrow and unkind
selves and don't impose their values view of people who are different

them. That's really at the heart of what understand how that has contributed
we're trying to do. We just put it in the to an unkind and equitable world. And
context of student success.” so I'm working really hard alongside all
of these people I'm working with, too.
We're all on a journey, and we're never

Pollock shares some of the success stories and done.”

“Aha moments” she’s experienced during her




FIVE SCHOOLS TAP INTO CISTEME365 RESOURCES TO
BEGIN STEM CLUBS, PIQUE STUDENT INTEREST IN STEM

Donnell White, a science teacher at John _,

M. Smyth Elementary School.

“The idea is that we want to be able
to interact with students from across
the state,” Goddard says. “We want

to be able to transition the curriculum
from GLEE to students throughout the
state.”

Several teachers from the participating schools
shared why they wanted to participate in CIS-
TEME365, and how they hoped to impact the
students in their schools regarding STEM.

John M. Smyth Elementary School

Donnell White, sixth grade math teacher and
International Baccalaureate Coordinator for sixth
through eighth grade at CPS’ Smyth School, shares
why he participated in the Institute: “Because my
principal mentioned a buzz word that | like—and
that is STEM. | strongly believe in it.” In fact his
kids studied engineering and computer science at
Stanford. So when he heard the word, STEM, and
when the principal gave him more details about this
program and what they intended to do, he jumped
at the chance. “So yeah, just excited,” he admits.

White says that at this stage, Smyth has minimal
clubs, and as far as STEM clubs, they have noth-
ing. “This will be our first chance to get going into
this direction,” he says.

White explains the importance of emphasizing
STEM:

“I really think that's where the world
is headed. There's a lot of wealth of



According to White, the STEM camp
they’re going to start is a good step in that ———
direction.

money. There's a lot of attitudes
and beliefs about where things
need to go and can't go. And
technology is at the very
forefront, and the United States
has actually been outpaced

by some countries nowadays.
So | love that we're starting to
recognize we've got to do even
much more than what we've been
doing.”

Stephanie Miller, Smyth Elemen

Counselor, watches as the educato

her does the Logarithm activity. g

“l want to see kids turned on to STEM
type of, not only careers, but activities
where they actually buy into it, and
they love it, and enjoy it.”

While White works with sixth graders, he says

kids should be exposed to STEM “in the primary
grades,” he claims. “I have no doubt on that, then
goes on to recall what his daughter, a civil engineer
now, was like as a little girl. Even in preschool, he
says, “She always had this knack for wanting to ob-
serve, start taking notes. But the point is, early on,
she had a lot of science yearning inside of her. But |
think kids can be brought up to recognize STEM as
something they can be a part of, even in the prima-
ry grades.”

Stephanie Miller, a Smyth Elementary counselor
came to this institute to:

“Not just have a group of individuals
that | could partner with, but look for
some tools or resources that | will

be able to share with my students in
hopes that | will be able to get them
more interested in taking some of the
STEM pathways.”

“You are responsible for every student
in the building, and not just
the students’ social, emotional

Chicago Vocational
Career Academy
English teacher
Zenobia Jefferson
enjoying the soldering
hands-on activity.

. social, emotional and college and

wellbeing, but the whole student.
So how that student views
academic performance, how that
student views their surroundings,
the city that they come from—how
all of those dynamics, academic,

career readiness play into the
student and how they come into
your school building every day.”



However, she feels encouraging girls
to embrace STEM is an area they need
to grow in. But she doesn’t necessarily
see it as a school situation, but more of
an African-American culture issue. She
shares an example from when she was
teaching Exploring Computer Science.

“l was trying to encourage some girls to go
into it. All they want is to go into Cosmao.
I'm like, ‘Do you not realize what you can
do with this?" Jefferson believes not just
the girls, but African-American students
nationwide don't quite grasp the concept
of what they could actually gain if they
went into STEM.

“I think many African-American
students are geared towards
sports and entertainment, and
they don't see the value of going
into STEM careers or even their
ability to grasp these concepts.”

- She adds: “They might say, ‘I like math. |

----- o like science,’ but they don't say it to the ex-
tent of ‘I can have a career in these fields.’
And | think that's where the shortcoming
lies.”

While she’s not really in charge of the
STEM club per se, she has big hopes for
the club. “I'm praying, yes, | am praying
that we can nurture a culture or reverse
a culture in school so that the kids start

erteete, Chicago Vocational Career looking at it differently.”

.' y's instructional technology teacher,
pares to test her circuit. Jefferson goes on to admit that her stu-
dents might experience a lot of successes
in the area of STEM, but those success-
es are seen in isolation. She says that perhaps a
student:

“went to this club, and went to that
club, and they won first place. Great.
But how do you transfer that skill to
the other components? How do you,
say, nurture that climate in a school of:
‘This is a good thing. This is something
to consider!’?



“We have to change that climate. ‘Well,

you know, the boys’ basketball team
won first place!” Good. But what about
science and math? We need to nurture
that more.”
i =
Lemond Peppers, a H
Urbana High School student engagement T S\
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advocate from

Lemond Peppers is a Student Engagement Urbana High School, )
Advocate for grades 9—12 at Urbana High solders the circuit he’s
School. He says his main purpose in partici-  piaa”

pating in CISTEME365 was

“to try to work at being a central
bridge to get more students of
color, specifically African-American
males, but African-American

males and females, into STEM
curriculum.” Further, his goal was:
“So they begin to understand that
STEM curriculum has, right now,
concrete, tangible careers and
positions that are out there for them
that are attainable.”

Regarding the breadboards with the coils activity
that they had just completed, Peppers boasts, “And

“We've got to bridge this beyond

the stereotypical White male

and Asian students; we have to

get young African Americans in
this. We can't say that they're not

important. We have to make them

an investment.”

i :
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Mahomet-Seymour chemistry teacher Terr.

Koker enjoys doing the soldering activity.

I got mine to work.” He had done something similar
back in high school, but it wasn't with breadboards.

“I think we were using cardboard back in my day,
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tests the voltage of the circuit he built.

“just one more opportunity for me

to interact with kids, and get them
excited about science. | try to do that
in my classroom obviously, but this
is a chance to work with kids that are

Andrew Walmer, a Mahomet-Seymour alum and
current lllinois secondary science teacher candidate,

maybe not in my class, but are
in the STEM club.”

While Mahomet-Seymour doesn't have

a lot of people of ethnicity, they hope
to broaden participation by women.
“That's one of our major goals, a 50-50
gender representation.” He claims that
many of the school’'s academic teams
are 50-50, “So definitely a goal that
we're gonna’ try to work hard for on our
STEM club...We're going to be very
intentional about that, trying to make
sure it is. | know that some research
has shown that middle school is an
age where, especially girls, turn off to
science.”

While their students are already past that age
when they walk through their doors for the first
time, Koker believes many of Mahomet's AP class-

—
L LA

Neal Garrison, a Mahomet-Seymour
High School counselor.




es in STEM are still a 50-50 mix. “So they're not
dropping out of the classes, whether they still see
themselves as able to do it in college or not. Be-
cause if they could do it in an AP class, they can do
it in college, because that's college-level material.”
So he says they've got confident kids with good
self-efficacy in their upper-level students. “So now,
the next thing is, ‘Okay, what about the level down?
What about the kid that maybe doesn't take AP
chemistry? What about the one that doesn't take
AP calc? How do we get them as freshmen, soph-
omores and open that door to them that they could
do it as well and do it with not just the boys, but a
mix of the two?”

As someone who helped plan the institute, how
does he think it went? “It went well,” he says, add-

ing:

“l just appreciate the opportunity to
do this, these two weeks, and I've had
a lot of fun. It's kinda’ right down my
alley!”

Sarah E. Goode STEM Academy

Another participant at the Institute was Anita Ali-
cea, a STEM Integration Specialist at the Sarah
E. Goode STEM Academy in Chicago. Begun six
years ago, her school has 900+ students, grades
9-12. Alicea explains how she ended up partici-
pating in CISTEME365. When this particular pro-
fessional development came across her desk, she
saw it as a new opportunity to further expose their
students to STEM.

she built.

TN

ECE student Maddie Wilson helps Anita
Alicia, the STEM integration specialist

at Sarah E. Goode STEM Academy, with =
her breadboard.

CISTEME365 PI Lynford
Goddard watches as the Sarah
E. Goode STEM Academy'’s
Post-Secondary Coach, Nancy
Rodriquez, tests the circuit

“As the integration specialist, | thought

this was another opportunity in the

engineering eyes, because we are

using the engineering design process.

Why not find out what engineers
actually think and do?”



“We're trying to make sure that when
they go into a math class, or English
class, or Spanish class, a PE class,
that they have been exposed to STEM
in some form or fashion,” she says.

Sarah E. Goode STEM Academy’s arts
instructor, Irica Baurer, tests her circuit.

Where does Goode’s partnership with CIS-
TEME365 come in? The school just added a third
pathway: engineering, and claims the STEM club
they’ll be starting as a result of CISTEME will help
with that.

“So this is another resource, another
tool for our students to see what it

is that they can do with STEM and a
career in STEM.”

According to Alicea, STEAM (Science, Technology,
Engineering, Arts, Mathematics) is also very big in
their school. So they brought a fine arts teacher to
participate in the institute, Irica Baurer, who was
“Just excited to be here!” According to Baurer, the
visual arts department and civics annually collab-
orate on a project where students do engagement
work that is socially responsive. The students
choose something that is meaningful to them, then
integrate it with aspects of STEM, using art and
technology to be able to show it. For example, last
semester they created plays and stories related to



social justice, and then recorded and edited them,
working with a professional editor. Those were their
STEM Fest projects.

Regarding the CISTEME365 breadboarding activi-
ty, Baurer says it wasn't the first time she had used
a breadboard. A lead teacher for a summer STEM
camp, she had taught children how to code using a
Tl graphing calculator with a breadboard attached.
So, when she recently had the breadboard in her
car replaced,” she explains, “I knew exactly what
they were speaking about.”

Through the STEM club Goode will be starting,
Baurer plans on

“bringing awareness to myself,
bringing awareness to children,
because STEM is all around—
everywhere we look, even in your cars
because they're smart cars. Everything
is smart technology, so knowing the
smart technology. | felt really good that
| knew exactly what they were getting
ready to replace in my car,” she adds.

Chicago Vocational Career Acadenﬁy’s
instructional technology teacher, Lillian

Perteete, solders the circuit she’s making.
|

Elizabeth Ohr, Urbana High School
Science teacher does the Logarithm
a@.‘tivity with another educator.
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BANERJEE AND BOSE EMPOWER/RECHARGE
EDUCATORS DURING CISTEME365 SESSION ABOUT

POWER AND ENERGY

September 16, 2019

n the recent CISTEMES365 Institute from
July 22—August 3, 2019, two rising stars

in Electrical and Computer Engineering

(ECE), Assistant Professors Subhonmesh
Bose and Arijit Banerjee, presented a session
on their areas of research—power and ener-
gy— to 13 educators participating in the institute.
Part of the 3-year NSF grant, Catalyzing Inclu-
sive STEM Experiences All Year Round CIS-
TEME365, their integrated presentation walked
through a history of power systems, the physics
behind electromechanical energy conversion,
and shared research frontiers in power and
energy. Plus, a dialogue ensued where both the
K-12 and higher education teachers discussed
STEM pedagogy beneficial for all ages.

Bose and Banerjee’s session was replete with fun
and exciting demos. But first, they taught baseline
principles about their areas of expertise, then used
fun demonstrations to underscore the principles
taught.

For example, Bose discussed principles related

to his research on the electric power grid, which
addresses algorithm and market design questions
that arise in integration of variable renewable and
distributed energy resources in the grid. To achieve
his goals, Bose says he utilizes optimization, con-

trol theory, microeconomics, and game theory tools.

His current projects include optimization of dispatch
with variable wind, designing meaningful prices for
wholesale electricity markets under uncertainty,

]
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.
Subhonmesh Bose does a
demo for the educators.

Subhonmesh Bose
discusses how
solar energy can

be used to impact
the power grid.
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market design for multi-area power systems, and
electrification of transportation.

One principle Bose sought to convey to the Institute
educators was this: “Electricity generation large-

ly relies on conversion of mechanical motion to
electricity,” So, to illustrate this principle, he solicit-
ed the help of various educators in a demo where
participants used a stationary bike to drive electrical
current through a series of light bulbs.

“The harder you push, the more bulbs turn on,” he
explains, adding that “The same principle underlies
electricity generation from power plants that use
fossil fuels such as coal or natural gas, nuclear
technology, or the force of flowing water (hydro-
electricity).” The educators also got a sense of the
degree of mechanical energy required to make the
bulbs light up—no matter how long or how hard
they tried, none were able to make the final light
bulb turn on!

Also related to energy, Banerjee’s research
involves advancing energy conversion by func-
tionally integrating power electronics, electro-
mechanics, and control, especially via creating
new energy conversion architectures. Some
real-world applications of his research include:
renewable energy systems, robotics, sys-
tem-level monitoring and diagnostics, and, like
Bose, electric transportation systems.




Pedaling a stationary bike,
Elizabeth Ohr, Urbana High
School Science teacher,
produces enough current
to light up all the bulbs but
one.

Banerjee also treated the teachers to several fun
demos. In fact, he says these are the kinds of
things he does in his classroom to engage his stu-
dents. Not only that, he admits, “| myself get bored
in my classroom if | don’t bring demos!”

Regarding his use of demonstrations as part of

his pedagogy, he admits, “A major challenge that
students face in the classroom is connecting math
and theory with the craft of real-world systems. |
love to conceptualize and create interactive demos
that can provide a context-based learning frame-
work.” According to Banerjee, these demos enable
an engaging environment in his classrooms that
bring students to the center stage “rather than me
blabbering for hours,” he admits. “The classroom
becomes more of a discussion forum.”

Plus, while learning from a textbook is import-

ant, it's not the end-all in terms of instruction and
learning. “Many times these demos help me show
students the boundary of textbook knowledge,” he
says.

Plus, the demos aren't just to keep the students en-
gaged; according to Banerjee: “It keeps me excited
about teaching,” he confesses.

While Bose used the stationery bike/light bulb
demo, he acknowledges that he himself is a the-
orist, so his demonstrations are often computer
simulations. However, because his colleague,
Banerjee, is excellent at designing hardware-based
demonstrations to use in his classes to explain con-
cepts, Bose has invited him to show some of these
demos in his own classes, “to make the subject
come to life.”

“Students enjoy a lot when concepts are linked to
tangible outcomes,” he continues, “whether in simu-
lations or in hardware implementations. It motivates
them to learn the abstract concepts. Theory taught
in isolation requires an effort on the student’s part
to extrapolate and see the application. Showing
that ‘It works!" is typically better than saying ‘It can

be applied.
171



Elizabeth Ohr, Urbana

High School Science
teacher, helps out with a
demonstration by pedaling
a stationary bike in order to
make the light bulbs glow.

Bose and Banerjee say they taught a session in
the CISTEME365 Institute partly to help out a col-
league, Lynford Goddard, PI of the grant, and also
to vicariously impact younger students.

For Bose, it's especially the latter. He says he’s pre-
sented at a couple of summer camps over the
last several years, including Goddard’'s GLEE
camp. He says these presentations allow him
to reach an audience he seldom gets to in-
teract with: K-12 students. “| am motivated to
inspire K-12 students to pursue STEM fields.

| personally find my field of study exciting and
rewarding; | hope to convey that excitement to
students.”

Bose adds that he was happy to contribute
to Goddard'’s effort in the program, reporting
that: “CISTEME provides the rare opportunity
to talk to the educators who work with these
students on a daily basis.”
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Arijit Banerjee (left) listens
while Subhonmesh Bose

teaches the educators about
his research about power.

Arijit Banerjee indicates that he got involved with
the CISTEME365 Institute because of his relation-
ship with Lynford Goddard. “To be honest, it is be-
cause of Lynford,” he admits. “He has been one of
my amazing mentors in the department. At the end
of the day, | feel happy being a part of the ECE/U of
| family and helping one another drive impact.”

Regarding the benefit of bringing K-12 educators to
campus and interacting with them, Banerjee shares
what impact he feels the program had on the teach-
ers. “CISTEME365 is a tremendous program, not
only for the teachers who are coming to the cam-
pus, but also for us,” he admits. “We share each
other's strengths and challenges and learn from
each other.”

Banerjee claims that he and Bose often discuss
pedagogical philosophies at length, even more than
about content, discussing more thought-provoking
guestions, such as “How do we engage students?”
and “What is the role of teachers in the present
education scenario?” He says the two hoped the
same would be true when teachers come to these
sessions.

“We do not know everything—the more we share,
the more we learn,” claims Banerjee. “| hope the
teachers who came this time will go back to their
respective institutions recharged and rejuvenated,
expanding their knowledge horizons, and more
importantly feeling appreciated for all the hard work
they put in to create better human beings.”

Similarly, Bose also agreed that the interaction with
the K-12 educations and the discussion regarding
pedagogy was beneficial for all involved.

According to Bose, “We, the professors, are educa-
tors ourselves. We face challenges in classrooms
that are similar to those faced by teachers in middle




Arijit Banerjee
discusses
electromechanical
energy conversion

with the educators.

Sarah E. Goode
STEM Academy'’s
arts instructor, Irica
Baurer, gets all but
the final bulb to
light up when doing
the stationary bike
demo.
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and high schools. The CISTEME program is a
great opportunity to cross-pollinate ideas and
learn from each other. Through this interaction,
| learned more about the classrooms of the stu-
dents before they join the university. The better
| understand the background of the students,
the better position | am in to give them a good
learning experience.”

Bose adds that in addition to Institute partici-
pants being exposed to the professors’ views
and styles of teaching, the K—12 teachers got
to see the frontier of research in various fields.
“Linking modern innovation and research direc-
tions to class material will hopefully make the
class material more exciting to students,” he
claims.

However, while the educators loved the demos,
the idea is for them to take what they’re learn-
ing and try to implement it in their classrooms
and after-school clubs. One challenge might be
the lack of similar high-tech equipment.

However, Bose claims some demonstrations
don’t require high-tech equipment. For exam-
ple, he cites Banerjee’s explanation of Lenz’
law, using a magnet and a chalk passing
through a copper tube. “Albeit simple,” Bose
states, “the demonstration is quite powerful to
explain concepts in electromagnetism. Such
demonstrations, | would imagine, are easy to
implement.” While he says some of the other
demos that Banerjee designed require skills
that may be challenging to replicate, he sug-
gests that if such tools were standardized and
produced in bulk, these types of demonstra-
tions could reach a wider audience.

Regarding the equipment for is demos, Baner-
jee reveals that he’s been very fortunate to ob-
tain support from ECE and its Grainger Center
for Electric Machinery and Electromechanics

in order to create the demos and the overall
demonstration framework he uses. “Itis a lot of
investment of resources and time and not easy
to replicate at scale,” he admits.

However, one of Banerjee’s outreach objec-
tives is to help teachers develop low-cost
alternatives in order to implement his demos in
their classrooms. Over the next few years, he
plans to share the blueprints and work with the
teachers to find low-cost alternatives to create
these demos at scale in order to demonstrate
the same physical principles.
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I-MRSEC’S PRINCIPIAE WORKSHOP TARGETS IMPROVING
RESEARCHERS' PRESENTATION SKILLS

October 29, 2019

w Q [ hy attend a workshop about giving oral
presentations? One participant who'd
performed numerous calculations for
his research, hoped to figure out which to include
in his presentations. Another hoped to take her
presentations to the next level—to go from just
good to great. A third participant admitted that while
she loved giving presentations, her body didn't;
she would shake, sweat, and have trouble breath-
ing. These were some of the reasons the 20 or
so participants gave for attending the “Making the
Most of Your Presentation” workshop presented by
Principiae's Jean-luc Doumont. The October 10th
workshop, hosted by the lllinois Materials Research
Science and Engineering Center (I-MRSEC) fo-
cused on training researchers to better communi-
cate their science.

Doumont began the workshop with an icebreaker,
during which workshop participants shared their
name, the thing they found most challenging about
giving oral presentations (such as those mentioned
above), plus their favorite color. Following the ex-
ercise, Doumont then checked everyone’s listening
skills to see if they remembered which color had
been mentioned most. They did; it was blue.

I-MRSEC researchers appreciate Jean-luc
Doumont's presentation style.

VN

Doumont’s presentation philosophy flies in the

face of accepted conference presentation protocol,
which follows: first, you must stand behind a lectern
and present your slides, using a laser pointer.
Then, to begin your presentation, you first state
your name; give the title of your presentation; state
your problem; then outline your research. Finally,
after going into a protracted description of the
problems you encountered and how you overcame
them, you give your final results, hoping the folks in
the audience are still awake enough to hear them
(or are still even in the room).

Doumont’s idea of a perfect presentation is a

bit more radical. For one, he says don't stand
behind the lectern. “Body language is a big part of
credibility...How can | project confidence with my
body if you don't see my body?” In light of that, he
also recommends rearranging things in the venue if
necessary or asking that changes be made.

Principiae presenter Jean-luc Doumont exhibit’'s
one of his favorite dry-erase markers that he
brought with him.

“Do what you have to do!” he encouraged
participants, explaining that, as a speaker, they
need to do whatever
it takes so they feel
comfortable. He
further defended his
point by going into an
entertaining diatribe
about dry-erase
markers that, based
on the laughter, most
folks in the room
could identify with.

“See these white-
board markers? Mine!
Why am | bringing
my own markers? |
mean, the least your
organization can do
when you invite me
to give a workshop is
to put markers in the
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I-MRSEC Pl Nadya Mason enjoying the |

N workshop.

.

right there on the

first slide of your
PowerPoint!). Instead,
start with something
that will capture the
audience’s attention—
humor, a story, a
demonstration with

an object, a question,
a quote, even a
shocking statement.

Manohar Karigerasi,

a fourth-year Ma-
terial Science PhD
student, appreciated
the session about the
structure of a pre-
sentation, especially
the attention grabber.
“What were some of
the examples for grab-

room! Why am | bringing my own?" He then goes bing the attention of the audience, especially at the
on a rant about markers most organizations supply. beginning? Whether you can have a question, or a
They're always dry...Almost always dry. And they figure, or a statement, maybe a controversial state-

give you seven markers: red, red, red, red, green, ment—something that can help grab the attention

green, green. And you wanted the black one, but of the audience.”
it's not in there.” He adds that some markers make

a loud sound when you close them, or are not the Karigerasi also shares why he attended the work-
right writing thickness or slant. shop and what he hoped to glean from it.

Especially targeting the people who mentioned “I wanted to improve my presentation skills, es-
stress and stage fright, he continues: pecially since | had some issues with regards to

“These markers are my
markers. The ones |
want. Always the same.

| know how they feel in
my hands. It reassures
me to have my own.

Extra work? Yes. Extra
satisfaction when it works
as well.”

During one segment, Doumont
suggested his structure for a
presentation. One of his intriguing
suggestions was, don't start your
presentation by stating your name
and the title of your presentation.

Principiae presenter Jean-
luc Doumont exhibit’s
one of his favorite dry-
erase markers that he
brought with him.

(Besides being mundane, it's
redundant. It's in the program;
the person who introduced you
already mentioned it; plus, it's
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Fourth year Material
Science PhD student
Manohar Karigerasi
appreciates Doumont's
humor.

making a coherent presentation which is suitable
for audiences.” He hoped to learn “how to gauge
the audience in a better way and how to design
the structure of my presentation. So | came here to
learn some of these things.”

Regarding Karigerasi's desire to learn how to
gauge the audience better, Doumont spent a lot

of time discussing the audience and their point of
view. In fact, one of his main emphases was that a
presenter should be audience-centric for much of
his talk.

“You can pretty much assume when
you get on stage and you are going

to open your mouth for the first time,
the only question your audience has
is, “Is it worth staying or should I get
out of this room? Why am | still here?’
Right? They want the benefit for them
directly.”

So Doumont’s advice to the workshop participants
was this: “How about we make them care, which

is part of, of course, making them pay attention.”
Another pithy comment regarding the audience
was: “Adapt to your audience. Don't expect them
to adapt to you,” still another: “Stop thinking like a
speaker; start thinking like an audience.”

Part of Doumont’s emphasis on the audience was
that both the beginning of the presentation, as well
as the end, should be focused on the audience
and why your research should matter to them. Elif
Ertekin, an I-MRSEC researcher and a Mechanical
Science & Engineering Professor especially
appreciated the emphasis on audience. “So this
idea about focusing on the audience, bringing
them in and then in the end, focusing back on the
audience, | think, is really nice.”

Regarding interacting with the audience, one of
Doumont’s suggestions that he mentioned several
times was this: never practice in front of a mirror.
Why? Because you're focusing on yourself. "it's not
getting the best out of you," he explains. "You're
talking to yourself, right?" In fact, he shared a fun
example of something he does to get into the habit
of focusing on the audience.

"So just don't tell anyone. That's got to be our little
secret, but | practice in front of teddy bears." He
arranges them around the room, one in the center,
one on the left and on the right, then practices his
presentations in front of them, shifting his focus
back and forth to all three. "Now, there's something
about Teddy bears," he continues, "They've got
this face that says to you, 'Look, | don't have much
background knowledge on this topic.' That's what
the Teddy bear is begging me. It gets the best out
of me, right?"

Another of his unique suggestions regarding a
presentation's organization involved where to
put the findings. Following the attention getter,
Doumont suggested that presenters address the
need, the task, and then surprisingly, the main
message or findings. Instead of burying your
message at the end, he advocates stating it up
front before the main points.

This change in structure was an idea that workshop
participants were intrigued by. For example, Elif
Ertekin says, “I really also like this idea of laying out
your presentation almost a little bit like a lawyer,
making your case up front, stating your conclusion,
and then making your points as evidence for your
argument. | think that's a really nice way to think
about it. So I'll try this yet.”
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have a research article, you have a small abstract
at the beginning, which discusses everything,
including the results, and most people do read that,
and then the rest of the paper. So kind of bringing
that into oral presentation. It's very useful, but very
different.”

Sarkar, who studies how the electronic properties
of materials like graphene are affected by strain or
any sort of deformation, reports that she came to
the workshop in order to improve her style of pre-
sentation. “There are some specific things | think |
need more help with, like the piece of my speech

or what exactly to use in my slides to engage the
audience. Things like that.”

Juyoung Leem, a Mechanical Science and Engi-
neering PhD student who is a part of -MRSEC,
shares why she participated in the workshop.

“lI have a high desire to do a better
job, because | did not do a really good
job in past conferences. And also, my
final exam for my PhD is coming up.
So | wanted to learn how to convey my
thing better to the audiences.”

Based on participants' comments, those who at-
tended the workshop appreciated the novel ideas,
: and planned to implement some of them. For
. 1 : instance, I-MRSEC faculty member Elif Ertekin,

- ,4;}5%32/% . doubtless an old pro at giving presentations, shares

why she participated in the workshop and also ac-

She adds that this principle is something that's knowledges that she learned some new things.
practiced in research writing as well. “A lot of

this applies to writing a paper—how to structure

a paper. We do the same thing, | think, in many
ways. Best practices are, don't build it up like a
Hollywood movie with a big revealing moment
somewhere in the middle. State what you learned;
explain it to your audience. Don't take them
through your personal experience of learning. It's
very interesting to see the parallels.”

Juyoung Leem enjoying
the workshop.

Another workshop participant who appreciated the
findings-at-the-beginning idea was Preethah Sark-
ar, a third year PhD student in Professor Nadya

Mason'’s group. Elif Ertekin

adds to her
presentation
skill set while
enjoying
Doumont's
workshop.

“It's pretty different from what we usually do in

a presentation in terms of background and then
previous work. So that seemed very radical, and
something new, and a lot of it did make sense.

So I've been thinking in my mind, how can | apply
that? That might be useful. It's more like when you
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MRL researcher Roland Winkler shares an
experience with Doumont during the workshop.

“It's always really helpful for me to
see how people who have really put
time into thinking about how to give

an effective presentation think about

it, how they present their ideas, what
their framework is. | think it helps me
with my presentations, but it also helps
me think about how to communicate

to my students how to give effective
presentations.”

In fact, Ertekin says there were a couple of nice
ideas she picked up at the workshop that she’s go-
ing to try to implement. Something else she appre-
ciated was receiving confirmation regarding things
she’s figured out and been implementing over the
years.

“Ideas that | realized that after years
of giving presentations, you kind of
intuitively pick up on your own. But

when you hear it formally presented
or communicated, you realize that ‘Ah,
this needs to also be communicated to
younger students who are learning to
give presentations.”

Jean-luc Doumont has been training people to do
presentations for 26 years. And when he speaks

to scientists, he knows where they're coming from,
because his undergraduate degree was in engi-
neering and his PhD in Applied Physics. So how did
he get from engineering to training people how to
present? He describes his journey.

“I had to give talks,” he explains, “and
| was told that | was good, but | had
no idea what was good about it. So |
was extremely insecure. | would follow
my guts, keep my fingers crossed, but
never know if it was going to work or
not. | had no methods.”



David Cahill, Jean-luc Doumont, Nadya Mason,
and Daniel Shoemaker chat following the
workshop.

Then, while working on his PhD at Stanford, he
took an engineering class called public speaking.

“l jumped at it, took it, loved it, ended up teaching it

as a teaching assistant,” he explains. While it was

quite limited compared to what he teaches now, he

says, “It was a start.”

After finishing his PhD, he returned to Belgium to

complete his one-year compulsory military service.

He told himself, “Military service. I'm not going to
get paid for a whole year. | mean, they can take
care of my every need, but | don't want to go and
sleep in the barracks with crazy guys. | want to
keep my apartment. | need extra money.”

While doing a postdoc here in the states, he had
been doing a side gig, teaching folks how to give

presentations on nights, weekends, and free days.

So he continued to do that while in the military.
“Every opportunity | had, | would do work for
clients, which is a comfortable position—to try a
dream you have while not having the pressure of
having to earn enough.”

At the end of his military service, he decided that
teaching about presenting was a full-time career:
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“‘Okay, now | need to make a choice.
What do | want to do?’ | thought, ‘I love
doing this. It addresses a need. People
are ready to pay for this. | have proof
now. Let's launch a company and do

it full time.” So here we are more than
25 years later, and I'm still doing it
more than full time, running around the
planet and doing it everywhere.”

Why is there a need for training in scientific com-
munication? For one, Doumont says not just sci-
entists, but people in general don't really receive
training in how to do oral communication effectively.

“We don't learn it, right? So people
learn it by imitation. But that does not
make the system converge to best
practices. We can see people doing it
wrong, and do the same. So that's for
everyone. We don't learn it. It needs to
be learned.”



One thing that's changed drastically since the

beginning of his career until now, is that universities worst,” he says, “because they think
have finally figured this out. When he started his they don't have to pay to make any
career, it was almost exclusively companies. Uni- efforts. Their science speaks for itself,
versities wouldn't pay for training of this sort.“They they think, and disaster!”

would assume that you learn it by magic,” he says.
Nowadays, he says he can't keep up with the de-
mands from universities. “They’ve realized it's their
job to make the PhD students employable, and so
they need to give those people the skills. It's not,
‘You will learn it magically on the job.” Now it's ‘We'll
help you with it!"™

The one exception was a physicist at CERN. "I still
remember things he said to me in 1985 in the lec-
ture. You know, that's an effective speaker." In fact,
Doumont still remembers the visuals he used. He
didn't have slides but used an overhead projector.

He also says that good public speaking
means visibility careerwise. He indicates
that if someone wants to have a brilliant
career, “They need to be able to commu-
nicate. In fact, the higher you go in a hier-
archy, the more you communicate, which
means they will only promote bosses that
are able to communicate.”

As far as why training to communicate is
so important for researchers, he explains:

“If you think of it, the outputs of
the work of most researchers

is papers and presentations.
They don't build things that Jeant OB
they sell. They just do papers of Principiae

and presentations. So that's the sharing an anecdote
essence of their work. They have with the audience.
to learn how to do that well.”

Here’s another reason he says researchers need to

be able to communicate. “A great deal of research Qi g (02 Ehe Elzey misressss] Dourment

more than ever before to know what's being done emitter (a radioactive emitter with big particles). So
with their money,” he explains. So the need to he put shampoo in a handkerchief, blew through it,
communicate, not just to fellow scientists, but to lay producing a big cluster of bubbles, then put that on

audiences is much higher than before. the overhead projector so the audience could see
the bubbles on the screen. Then he took an alpha
emitter from a little lead box and approached it. The
radiation was strong enough to pop the bubbles.

Lastly, Doumont has a theory about the Genius-
es-Can't-Socialize-or-Communicate stereotype:

“Brilliant people tend to think that
the brilliant character of their work
is enough, and they can get away
with bad communication.” In fact,
of the lectures or full courses he’s
experienced with eight Nobel laureates,
with one exception, “They were the

“You could see on the screen the
bubbles popping because of the alpha
emission from the source,” Doumont
explains. “I still remember that,
because that was really understanding
the essence of things and not getting
lost in slides.”



STEM OPEN UNCONFERENCE FOSTERS NETWORKING
AMONG CAMPUS STEM OUTREACH FOLKS

November 21, 2019

hy hold a cam-
pus event about
STEM outreach

and public engagement?
The recent STEM OPEN
(Outreach & Public En-
gagement Network) Un-
conference sought to do
just what the name of the
group implies: to allow
STEM outreach and public
engagement folk to net-
work. So on Nov 8, 2019,
around 23 experts from
the university community,
as well as Parkland, got
together to build a net-
work and to share ideas
and expertise related to an
area they’re all passionate
about: STEM outreach and
public engagement.

e

The unconference was or-

ganized by three women whose passion for STEM
education outreach is reflected in the many STEM
education activities they organize: Lara Hebert,
the Grainger College of Engineering Outreach and
Public Engagement Coordinator; Sharlene Denos,
the Associate Director of Education and Inclusiv-
ity at CPLC (the Center for the Physics of Living
Cells); and Pamela Pena Martin, the Outreach
Coordinator at I-MRSEC (the lllinois Materials Re-
search Science and Engineering Center).

While 23 people were able to attend the unconfer-
ence, almost twice as many actually filled out the
registration RSVP forms. For instance, many who
were interested in being involved in the network
itself but weren’t able to make the unconference
went ahead and filled out information about what
they do, indicating an interest in the next thing the
group does.

Based on data presented during the unconference,
representatives from 38 different programs or units
had filled out the web form. They serve populations
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Keith Jacobs (right),

a 4H Extenstion

STEM specialist chats
with Lisa Bievenue,
Director of Informatics
Programs during one
of the activities.

comprised of students, teachers, clientele who are
under-represented in STEM, bilingual or non-En-
glish-speaking persons, the general public, even
incarcerated individuals or families. Populations
they serve range in ages from pre-school students
through the elderly. Plus, while the majority of their
initiatives focus on STEM (science, technology,
engineering, and mathematics), others specifically
address mentorship, careers, social or family sci-
ence, advocacy/policy, tutoring, even fine arts.

Pamela Pena Martin calls this diversity among the
participants “atmosphere,” indicating that it was one
of her favorite things about the unconference:

“Having people from all across campus
(and beyond) who care so much about
outreach and public engagement but
may not have ever met each other. It
was wonderful hearing about what
others do and watching connections
being made,” she says.



Unconference activities addressed a number of
topics related to STEM public engagement. For
instance, presenting opening remarks at the uncon-
ference was Dr. Wanda Ward, the Executive Asso-
ciate Chancellor for Administration and University
Relations, who encouraged participants that they
could be catalysts of societal change in regards to
STEM education:

“You will help transform bold ideas
into engineering and scientific
realities, transform low expectations
for some groups of U.S. learners

into the standard expectation that all
students and community partners can
learn and can contribute, transform the
observation from seeing things as they
are, and saying, ‘Why?’ to enabling

all of our students, faculty, and
community members to dream things
that never were and say, ‘Why not?"”

Regarding Ward’s opening statement, Pamela
Pena Martin says it was another of her favorite
things about the unconference. She calls Ward’s
assertion about the importance of outreach and
public engagement in the mission of the Universi-
ty “extremely powerful.” Pena Martin particularly
appreciated Ward’s statement:

"QOutreach should be wholly integrated,
not an ‘add-on."™ “This is critical to
making sure we are being effective

at reaching our education goals, as
well as for building more meaningful
and lasting connections with the
community around us,” Pena Martin
explains.

Following Ward’s opening remarks was a light-
ening pitch mixer, during which , each participant
was to perfect his or her lightening pitch. So after
jotting down what their unit does to further STEM
outreach, participants then "pitched" their ideas to
other participants, improving their talk as they went
along, based on feedback and what others had
shared in their pitch.

One key activity of the event was the Deep Dive
Breakouts. Hebert acknowledges that the idea was
to:

“Dive into some issues or topics

that we share and have some
conversations about: ‘What would it
look like if we got it right?’ ‘What are
some things that get in the way?’ ‘How
might we tackle some of those ideas?’”

So for this activity, participants broke out into
groups based on topics of interest to them. Of

the five topic