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On the front cover: SACNAS members Kimberly Sam (left), an undergraduate in MCB, and Ariana Bravo (center),
a a Ph.D. student in Microbiology and President and Outreach Coordinator for the Illlinois student chapter of
SACNAS, work with Cena y Ciencias participants from Leal School during a hands-on activity about acids and
bases.
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Blue Waters Graduate Fellowship Program: https://bluewaters.ncsa.illinois.edu/fellowships

Blue Waters Internship Program: https://bluewaters.ncsa.illinois.edu/internships

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

CADENS: http://avl.ncsa.illinois.edu/category/cadens
Cena & Ciencias (SACNAS): http://publish.illinois.edu/cenayciencias/
Chic Tech: http://cs.illinois.edu/outreach-diversity/camps/chictech

Chicago Pre-College Science and Engineering Program

= Math Outreach to 5th & 6th graders
= Physics outreach to 7th & 8th graders
Engineering Open House (EOH): http://eoh.ec.illinois.edu/

For Kids Only (SWE Outreach at Leal): http://societyofwomenengineers.illinois.edu/outreach/

GAMES (Girls’ Adventures in Mathematics, Engineering, & Science) Camps http://publish.illinois.edu/
womeninengineering/?page_id=297

Graduate College Educational Equity Programs: http://www.grad.illinois.edu/eep/diversity

= SROP (Summer Research Opportunities Program
= URAP (Undergraduate Research Apprenticeship Program

= ASPIRE

= SPI

lllinois Geometry Lab: school visits: email: igl@math.uiuc.edu

iRobotics: robotics student group; email: irobotics.illinois@gmail.com

Mechanical Science and Engineering Education Outreach (Joe Muskin: Education Coordinator: jmuskin@illinois.edu
Merit/MIST

Mommy, Me, and SWE (/llinois chapter of Society of Women Engineers): http://societyofwomenengineers.illinois.edu/
NanoSTRuCT (nanotechnology outreach to B. T. Washington STEM Academy)

Nutrimpact: email: nutrimpact@gmail.com

Physics Van: physvan@physics.illinois.edu

Pi Tau Sigma; url: hitp://pitausigma.mechse.illinois.edu/; email: ptsillinoisalpha@gmail.com

RDLE Mentor-Matching Engine: http://www.istcoalition.org/mentor-matching-engine

REACT (chemistry outreach to schools: email: thereactprogram@gmail.com

Research Experiences for Undergraduates (REU)

= BioEngineering REU: http://nano.illinois.edu/REU-Bicimaging/
Chemistry REU: http://www.chemistry.illinois.edu/reu/

EBICS REU: http://ebics.net/diversity/reu/about

= nano@Illlinois REU: http://nano.illinois.edu/education/nanoreu.html
Rheology Zoo: http://ewoldt.mechanical.illinois.edu/index.html

SACNAS (Society for Advancement of Hispanics/Chicanos and Native Americans in Science) email: uiuc.sacnas@
gmail.com
Urbana High School Project (ALEKS, Math)

WYSE (World-wide Youth in Science and Engineering) camps: https://wyse.engineering.illinois.edu/

XSEDE Scholars Program: https://www.xsede.org/xsede-scholars-program

XSEDE Student Champions Program: https://www.xsede.org/web/guest/student-champions
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UNDERREPRESENTED STUDENTS




This team of third graders is learning a valuable lesson.
After watching their hot chocolate machine collapse
‘during testing, they IMjhat engineering involves
going back to the drawing board to rethink their design.
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MECHSE'S BENJAMIN SOHN GIVES LOCAL KIDS A TASTE

OF ENGINEERING

enjamin Sohn, an
lllinois Ph.D. student
in Mechanical Science

and Engineering (MechSE),
devoted his lunch hour several
Tuesdays this fall to sharing his
love of engineering with local
youngsters at Champaign Unit

4’s Dr. Howard School. Working

with students in Ellen Elrick’s
3rd grade class, Sohn taught
the students some engineering
principles while showing them
how fun engineering can be.

During each of the four
sessions, after a brief period of

instruction, the kids would tackle

a hands-on activity designed
to teach them an engineering
principle. For example, in

the first session, "Blast Off,"
students made paper rockets.
For the "Launcher" activity,

the students made popsicle
catapults. During the "Make

a Litter" activity, they made
moving mechanisms; and in
the final lesson, "Hot Chocolate
Machine," students designed
and made one. The idea was
for students to build a structure
that would channel the hot
water poured in the top cup
down through a couple of

cups containing hot chocolate
mix, and by the time the water
reached the cups on the
bottom—voila—they would
have made hot chocolate
automatically! And once the
students completed the project,
not only did they receive the
personal satisfaction of having
their design succeed, they all
got an even sweeter reward:
tasting the fruits of their labor.

Encouraged to take on the
project by his advisor, MechSE

Professor Gaurav Bahl, Sohn
hopes that exposing the
youngsters to engineering might
set some of them them on paths
to careers in STEM (Science,
Technology, Engineering,
Mathematics) in general, or
possibly even in his own field. The
MechSE Ph.D. student's research
is related to Micro Electro
Mechanical Systems (MEMS),
devices which use mechanical
resonance, and admits:

"l want to inspire them to be
involved in STEM fields for

the development of the field.”

The Dr. Howard outreach wasn't
Sohn's first time working with
K—12 students. This past fall, he
also helped Bahl with an outreach
working with high school seniors
in a Uni High engineering class.

During a post-mortem following
the last session at Dr. Howard, the
third grade students participated
in a time of sharing about the
experience. What did they learn?
"Don’t give up!” for one.

Benjamin Sohn (top left) and
third grade teacher Ellen Elrick

(top right) observe as a team of
students prepares to test their
hot chocolate machine design.

According to Sohn, students
learned some key engineering
principles: "l believe that these
activities introduced basic
concepts of engineering to the
students. It is hard to learn
about engineering in elementary
school. However, with the simple
activities, they experienced

all the important components

of engineering: design,
communication, manufacture.

Does third grade teacher Ellen
Elrick agree that her charges
learned some engineering?

“I think they did,” corroborates
Elrick. “When we started learning,
they thought engineers just built
things. And they realized that
they go through a whole design
process, and that they try new
designs out, and when they fail,
they go back and try again.”

Does she think any of her students
are fledgling engineers? Definitely.
“l think they’re all engineers,
honestly,” says Elrick. “They
just don’t know it.”
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BTW third graders are eager to give input

during one of the NanoSTRuCT sessions.
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NANOSTRUCT INTRODUCES BTW 3RD GRADERS TO
NANOSCIENCE AND NANOTECHNOLOGY

anoSTRuCT (Nanoscale Science
Nand Technology Resource for

Community Teaching), is a student-
created/student-led outreach program comprised of
lllinois graduate students who have been sharing
their expertise in nanotechnology with Booker T.
Washington STEM Academy (BTW) 3rd graders.
The brain child of two Ph.D. students, Alex Cerjanic
and Brittany Weida, NanoSTRuCT is partnering
with BTW to do what its name suggests—teach
the community (especially youngsters) about
nanotechnology.

b
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Bioengineering graduate student Brittany Weida,
NanoSTRuCT co-founder and leader, shares a
lesson about the pancreas with a group of BTW 3rd
graders.

A 3rd grader
B participates in a
o> S ™ | biotechnology
- hands-on activity.

Since NanoSTRuUCT has lots of bioengineers,

fall 2014 outreach sessions at BTW emphasized
biotechnology, and weekly visits each had a
theme. For example, “Body as a Machine” looked
at the body/organs as a coordinated system; then
students discovered how the eye is like a camera
by disassembling a digital camera to compare

its components to an anatomical model of the

eye. The “Blood-Pressure-Cuff” activity during

the “Science of Medicine” session about how
diseases are developed, diagnosed, and treated,
taught students the importance of measuring blood
pressure, what it means, and healthy strategies to
lower blood pressure. The 3rd graders learned how
scientists model organ systems and miniaturize



laboratory
diagnostics in the
Lab/Organ-on-
a-Chip lesson.
The final lesson
emphasized
Tissue Engineering
(TE): stem

cells, scaffolds,
breakthroughs
and challenges

in TE, and the
Tissue-Engineered
pancreas.

I.‘ .

In addition, Weida
says that last
semester, many
BTW students
expressed interest
in Diabetes because __
family members
have the disease.
Thus, NanoSTRuCT
incorporated
activities related to

it in the lessons,
such as one about
the pancreas and
another about

how to measure
blood sugar with a
glucose meter.

Spring 2015 lessons

will emphasize nanotechnology:
electroplating, fabrication,
copper-plated nickels, and
fabricating self-assembly alginate
molecules.

While the bulk of NanoSTRuCT’s
volunteers are from the CMMB
IGERT and M-CNTC training
grant, Weida and Cerjanic have
recruited students with a STEM
focus across a broad range of
STEM disciplines: Engineering
(BioE, Mechanical, Electrical,
and Chemical), Chemistry,
Biochemistry, Neuroscience, and
Pathobiology, plus a VetMed
student and a couple in the
Medical Scholars program.

So why would grad students
in the throes of acquiring their

4
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Illinois grad student Rishi Singh (left) and
NanoSTRuCT co-founder and leader Alex
Cerjanic (center) use a hands-on activity to
teach students about nanotechnology.

Ph.D. degrees and involved
in important research, such
as Weida, who is working to
understand pancreatic cancer,
and Cerjanic, who is studying
how microvasculature changes
with age, take the time to work
with third graders?

To “give kids a little bit of
early exposure to nanotech,”
says Weida, but mainly to
“get them excited about
STEM and the sciences in
general.”

Cerjanic agrees, also hoping to
expose them to scientific thinking.

“The most important thing we can
do is give them a better sense
about research and science and

the advances going
on...what that
thinking looks like
in terms of asking
questions, making
hypotheses.”

He also wants to
help teachers pique
kids’ curiosity and
interest in science—
something he didn’t
experience.

“And also just being
. interested and

. curious about things
in front of them. |
know when | was in
school at that age,

| didn’t have that
sense of science.

| liked it, but it's

so hard to get that
sense of inquiry
and investigation
because teachers
have so many
things to do, and
their resources

are limited. It'd be
great if we could
bring some things to
inspire them.”

But it's not just BTW students
who benefit from the partnership;
the NanoSTRuUCT folks do too:
i.e., they learn how to distill their
research down so the general
public understands it.

“If you can explain it to a third
grader, you can explain it to
anyone,” says Weida. “And just
having to improvise and work
under pressure—those are good
life skills.”

Cerjanic also thinks he and his
cohorts have developed their
leadership skills. Calling Ph.D.
students “one of the cogs in a
machine” in a lab, he admits, “If
you go into industry, you’re no
longer a cog in the machine; you
have to lead the machine.”



NanoSTRuCT grad

student Claire

McGhee shares a

- lesson with BTW

— students using a

tablet purchased

with Public

Engagement Grant

“This is a great opportunity to take ownership,” he
adds, “to build something up that is ours, that we
can take pride in as something that students have
designed, built, and led. Because these are the
skills that we're going to use if we

become researchers.”

Cerjanic and Weida didn’t just wake
up one morning thinking, “I'm going
to start a new student organization
dedicated to Nanoscience

outreach today.” The idea was
fostered through previous outreach
opportunities.

Because the core of NanoSTRuCT
is students from two NSF-funded
programs, as a part of NSF’s
broader impact mission, they had
already done outreach: Urbana’s
Farmers’ Market on Saturdays and
Engineering Open House (EOH).
However, rather than just meeting

the public for very short periods; they wanted to do
more than just give a cursory introduction to their
research.

“A lot of us realized we wanted something that was
more focused, a longer-term partnership,” admits
Cerjanic. “We wanted something that was a longer,
more extended sort of encounter with students, so
that way we could actually go a little bit more in-
depth about what we do.”

The idea of partnering with a specific school was
planted during an after-school 4H SPIN club at
Urbana’s Caanan Academy, where they developed
and taught students four lessons, then, for the
culminating event, brought students to campus for
EOH—uwith a twist: normally /llinois students present
to visitors. But NanoSTRuCT had Caanan students
present what they had learned to the public.

However, in the fall of 2013, they had an epiphany:
“All of us had so much fun doing [outreach],” admits
Ceranjac, “we said, ‘Let’s see if we can make
something of it!"”” So they created NanoSTRuCT and,
along with Dr. Irfan Ahmad, Executive Director of the
Center for Nanoscale Science and Technology, who
serves as the PI, and Carrie Kouadio, the Education
Coordinator for CNST, applied for and received a
Public Engagement grant for 2014.

Using grant funds, they purchased 10 tablets to
provide visual aids, such as videos, during outreach,
supplies for hands-on projects, and bussed the kids
to EOH in 2014. They worked with BTW 3rd graders
in spring and fall 2014, and hope to do additional
modules again in spring 2015, culminating with EOH.

How’s the outreach been going? For one, the
team has encountered the realities of working with

4
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IHllinois grad students Anthony Fan (left) and Rishi
Singh (center) do a hands-on activity with BTW 3rd
graders during a NanoSTRuCT session.
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K-12 students. For example, one day, two teachers
were out sick, and the kids had succumbed to the
substitute teacher syndrome and been acting out.

“We got a little bit of first-hand knowledge of that.
This is part of working with students like this.
You just have to be willing to kind of roll with the
punches.”

But they have also experienced the rewards—
celebrating with students as they grasped a
concept and experiencing their exuberance. Weida

shares an anecdote about a blood pressure activity:

“A lot of the activities, we try to get them to think

a couple of steps ahead,” says Weida. So after
taking the kids’ blood pressure with portable blood
pressure monitors, they asked them, “What do you
think will happen if you do 30 jumping jacks?” Once
the kids had developed hypotheses, they retook
their blood pressure.

So did the kids do 30 jumping jacks? And then
some:

“The whole time; some of them just did it for
fun,” admits Weida drolly, then sheepishly
acknowledges: “that wound them up for the next
class.”

To improve their program, they do self-assessment.
“We have a little pow-wow after every visit,” Weida
explains. “Did this activity work? Do you think we
need more time for this?”

Cerjanic also hopes to recruit a broader spectrum
of grad students. While the program is currently
interdisciplinary across STEM, he envisions an
interdisciplinary element from across the university.
“l think we need some education people involved;
we need social sciences people involved.”

“Because none of us are trained to work with small
children,” admits Weida.

While NanoSTRuCT folks may not be “trained” to
work with kids, their obvious passion for nanotech
is contagious; during sessions this reporter
attended, the kids were as engaged and excited as
the mentors.

And even though Weida and Cerjanic still have

a few years to go in their Ph.D. programs, they
realize they’re not going to be at /llinois forever,
and envision a “talent pipeline” to ensure that
NanoSTRuCT continues even after they’ve moved
on.

“Personally, | think we have to get a pipeline of
people—to keep the interest going,” says Cerjanic.

6

“Because it’s not my desire to see this die
when | can no longer do it. So we’ve been
really looking toward first year and second
year students who are a little bit earlier in
their program and are still ‘bright-eyed and
bushy-tailed and idealistic,’ and we want to
bring them in and get them involved.”

To make NanoSTRuCT sustainable, they’ve been
exploring creating an RSO (Registered Student
Organization). Also, the two recognize that
additional funding will be key. Both sing the praises
of their Public Engagement grant. Cerjanic claims it
has been, “so fabulous, because it’s really enabled
us...none of this is possible without that kind of
financial support.” So in the future, they will be
looking at other mechanisms for additional funding.

Any chance either will abandon research for
teaching?

Illinois grad
student Adam
Wood shares
his love of
nanoscience
with the 3rd
graders.
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Cerjanic says not. He feels he’s best at research
but admits he’s learned a lot: “| think this has
definitely deepened my appreciation for the work
that teachers do, and it has also demonstrated
that teaching is not what | am best at. It's taught
me a lot about teaching and what that commitment
means.”

“But at the same time,” he continues, “| also
enjoyed the opportunity to talk about the research,
and to communicate it.” He believes that any
teaching he does down the road will be tied to his
research and educating the public.

Weida, who wants to get into industry, sees some
type of outreach in her future. “I really do actually
like working with children,” She says she’s taught
ballet classes in the past, and tutored kids in math.
“I guess no matter where | go, I'll pursue similar
opportunities.”

Both Weida and Cerjanic were quite proud of the
investment NanoSTRuCT’s grad student volunteers
made. During any given outreach session, around
8—12 volunteers ventured forth to work with the

BTW 3rd graders are engaged during a
NanoSTRuCT demonstration.

BTW students. For example, volunteers netted
over 250 contact hours in the spring, 176 hours in
the classroom at BTW from 29 different volunteers
(not including EOH, which had 38 volunteer hours,
including helping lead tours and chaperoning).
Also, almost all volunteers made more than one
classroom visit.

“They came back,” boasts Weida.

In fact, most volunteers came more than once, and
a lot made more visits than that. “The commitment
was really limited by how much time they had
available, not necessarily by their interest,” says
Cerjanic.

“I think it really just speaks to the commitment of our
volunteers that they find this time, even though they
have a million things to do,” adds Cerjanic, “...but
they find the time to actually come and work with
the students...without that, none of this would be
possible.”
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During

the Grand
Opening of
the Orpheum’s
Air Maze,

a Martin
Luther King
third grader
examines a
flunny fluid.




GRAND OPENING OF ORPHEUM'’S AIR MAZE CELEBRATES
FLUID MECHANICS, RHEOLOGY

he Orpheum
Children’s Science
Museum unveiled

its newest exhibit—an air
maze—at a grand opening on
January 28th, 2015. There to
test drive the maze was a group
of 16 second and third graders
from Urbana’s Martin Luther King
School (MLK). Also attending,
were University Laboratory High
School students from Sharlene
Denos’ engineering class, who
designed and built the maze. In
addition, a number of Mechanical
Science and Engineering
professors and students, along
with the Uni students, exposed
the MLK students to several
engineering-related activities
about funny fluids and fluid
mechanics.

Uni High teacher Sharlene
Denos and her class tackled the
air maze so her students could
learn engineering by doing it,
plus contribute something to the
community—the Orpheum in
particular:

“It's a real-world project: they’re
learning about engineering by
actually being engineers,” she
concedes.

To christen the air maze for its
maiden voyage (plus iron out
any kinks), Denos’ class was on
hand to help supervise the maze,
plus guide MLK students, who
rotated among the four stations
which exposed them to a variety
of activities. The Uni seniors also
assisted or taught at the stations.

Indoctrinating the youngsters

into the joys of soft materials
was MechSE Assistant Professor
Shelby Hutchens, who brought

a plentiful supply of colorful,

wobbly stuff which perfectly
illustrates her research: jello.
So what did the kids learn at
her station?

“‘How jello—and soft
materials, in general—can
act as both solids and liquids.
That was kind of the main
take-away,” says Hutchens.

However, the kids weren'’t
the only ones to learn some
things. “I definitely learned
something about presenting
this information to second
graders,” admits Hutchens.
She also acknowledges
that she finds distilling what
one does down to the level
a child could understand

to be grounding to her own
research.

“If you can’t convince a
second grader that your
research is important, then
maybe you should rethink
what you’re doing,” she
proclaims. “There should
always be some sort of
easily-understood reason behind
whatever it is you're doing. So it's
a good way to go out and check
myself.”

To prepare her presentation, she
pared down her typical set of
slides, then asked herself, “OKk,
what’'s the main idea here? Oh,
this exists!”

Then, to help the youngsters
understand about surface tension,
she featured water striders: “| felt
like second graders have a better
idea of insects and insect behavior
that they would the abstract idea of
surface tension,” she explains.

Hutchens’ research, which
combines physical chemistry with

MechSE Assistant Professor Shelby
Hutchens.

mechanics, tries to take advantage
of both the fluid-like and solid-like
aspects of soft materials. She
specifically emphasizes materials
that mimic the way plants move
and operate.

How might Hutchens’ research
impact these same youngsters
down the road? As a better means
to heal soft materials in the body.
Maybe, thanks to Hutchens’
research, instead of stitching up

a wound, their doctor will one

day apply a soft material that not
only holds the wound together
and provides protection, but will
also “provide the right kind of
mechanical environment to induce
it to heal in the proper way.”
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Uni High I th|n_k this was a rt_eally great
ctidint experience, and | think it was a
Shaleen good opportunity to share this
Agrawal stuff with people that might not
makes an have seen it otherwise.”
adjustment
fojthe air Another plus for Nelson: Uni is his alma
maze.

mater. “It was great to connect with
the local high school, of which |
happen to be an alumni.”

Also sharing his expertise on turbulence
and fluid mechanics with the MLK 2nd
and 3rd graders was MechSE Assistant
Professor Leonardo Chamorro, who did a
turbulence activity with the maze.

She explains that cells are subject to and respond
to the mechanical environment around them:

“So if you want them to heal back to original
function, you need to supply that same mechanical
environment so that they can regain that function.”

Another station included hands-on activities about
funny fluids. Using materials from Randy Ewoldt’s
Rheology Zoo, a couple of his students, Arif Nelson
and Jennifer Lin, briefed the Uni High students on
funny fluids and how the activity worked, then just
hung around to supervise as the Uni seniors did the
activity with the MLK students.

Lin’s motivation in taking part was to “spread
knowledge” about some ordinary, everyday
materials. “A lot of these kids have interacted with
these things, but they don’t know what it means, so
showing them the science behind it.”

One material that was evidently a big hit was
shaving cream. “They didn’t know that it was going
to stick up so much,” she divulges. “They were like,
‘Whoa!” So that was cool.”

Arif Nelson also appreciated the chance to expose
the youngsters to rheology:
Assistant oy 268
Professor e
Leonardo
Chamorro
teaches
MLK
i‘-l students
about
turbulence.
(Photo
courtesy
of Joe
Muskin.)

o
&

A Uni student (right), helps
a younger MLK student
operate the air maze.




Chamarro’s activity taught the youngsters

basic concepts about fluid motion, specifically
laminar and turbulent motion. “We did some
basic experiments and showed the close relation
between organized motion (laminar motion) with
velocity, then when you increase turbulence
velocity, the fluid becomes chaotic, disorganized,
messy. We call it turbulence. The kids learned
about that difference and learned how important
velocity is in this process.”

To help the students understand laminar flow and
turbulence, Chamorro shared a real-life illustration.
He compared joggers to particles. “When we are
jogging in a group at a very slow velocity, we are
all organized. But when we run, the group become
disorganized.”

Did the kids pick it up? “Absolutely. Absolutely,"
he declares. "They definitely learned about these
two stages of motion, and then they learned that
velocity is a parameter there."

Chamorro, who has collaborated with Denos
before, participated in the event because “This
particular experiment matched my research, so |
think | am qualified to explain to them this fantastic
topic.”

Regarding whether Chamorro saw any future
engineers in the group, he replied: “Of course.
They’re pretty smart kids.”

. l ctlh
Three Uni High students (right) teach a
group of MLK students about funny fluids.

And as someone who deals with turbulence every
day, did he encounter any? Nope. It was all laminar:
“They were focused. | sort of was expecting some
turbulent behavior, but they were very, very focused.
So | like all of them; | see great potential in these
kids.”

Chamorro’s hope in attending the event was that he
could impart to the kids an appreciation for his field:
“So, the important thing is to show the beauty of the
physics and the beauty of what is surrounding us.”

King Elementary ESL teacher, Shalonda Carr, who
also attended the opening, reports that the event,
especially the hands-on activities, had a positive
impact on increasing her students' interest in science:

"My students have benefited greatly
from working with and developing
relationships with the Uni High students.
This fantastic event had the students
excited and engaged in what they

were learning. Being able to explore,
touch, see, and have such complicated
concepts explained to them in a way the
students, who are language learners,
could understand opens up their world
to want to learn more about the many
topics of science.”

11
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presents his b
research project ’
to local expert,
Judy Miller,
Environmental
Program Manager
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2015 NGS SCIENCE & ENGINEERING FAIR CALLED THE

“MOST SUCCESSFUL” EVER

ike a swarm of
bees, a noticeable
buzz of anticipation

was in the air as students
waited to present their science
projects during Next Generation
School's (NGS) Science and
Engineering Fair. After weeks
of prep both at home and in the
classroom—it was finally the
big day! The students would
get to present their research

to one of the local experts who
had gathered for the event.
The hope of the organizers was
that these students would not
only gain valuable feedback
about their specific project, but
that ultimately they would have
gained a better understanding
of the scientific process and
possibly even a new passion to
explore STEM fields when they
grow up.

Educators generally believe that
the hands-on process produces
the ultimate excitement in
learning. However, Next
Generation School educators
believe that their emphasis on
the thought process involved in
the projects is a true indicator
of a child’s understanding. The
children had navigated through
weeks of preparation involving
design, materials procurement,
testing, research, then more
testing and research. The hope
of NGS educators was that
during the process, the children
not only gained knowledge, but
confidence.

Head of the School Chris
Bronowski believes that this
year’s fair was different from
previous fairs in that it had an
improved approach:

“l think overall, we

were able to focus a
little more on student
preparation. We
reintroduced some
things, letting middle
schoolers work with
partners again. | think
the teachers were able
to probably do a lot
more teaching about

the scientific process
than perhaps they had
in years past. So | think
every year we have
continued to improve
and change, and already
this year we’re thinking
about things that we’ll
do differently next year.”

Bryant Fritz, NGS’s middle school
science teacher, admits that

an incredible amount of work is
involved with producing the fair,
which he finds well worth it.

“The enthusiasm that they

have, you can just tell they’re

so unbelievably excited, and
they’re proud of themselves for
doing this, and they feel like real
scientists—like real engineers—
when they’re standing there
formally presenting; so it’'s exciting
for everyone.”

Regarding his expectations for
this year, Fritz says;

“l have been doing this
for 5 years now, and |
think that this is going
to be maybe the most
successful fair that
we’ve had.”

An Illinois researcher

o (center) interacts with an
NGS student.

‘| think the kids did a really
excellent job, and it's very evident
with their excitement the last

few days we’ve been down here
practicing. It's a good combination
of nervousness and the
excitement for when they actually
get to come down and talk to

this person. The chance that this
person actually studies what their
project focus was adds to their
level of anticipation.”

Additionally, several kids built on
what they had done last year’s
fair. Fritz explains: They “almost
couldn’t wait until the next year
when they would have this chance
to come up with these new
questions based on what they did
last year and take it a step further.
So that’s exciting!”

13



Stacey
Clements,
Champaign
County
Forest
Preserve
Education
Program
Specialist,
discusses

a student’s
project with
her.

Entering the fair scene this year
as a community expert was
zoologist Stacey Clements,

the Champaign County Forest
Preserve’s Education Program
Specialist. In charge of the
Natural History school programs
and summer camps for the
CCFP, Clements works with kids
from preschool up to high school.
Having an enjoyable place to go
to work every day allows her to
combine her love of nature and
love for teaching. She chuckles
with enthusiasm, “It's one of
those jobs that you are happy to
go to work every day, and | get to
do stuff like this and be a science
fair expert at Next Generation.”

Clements believes that the fair
could have a positive impact on
children and their direction in life.

“It's very important, and this [fair
project] gives them that passion to

14

maybe pursue it in their careers;
and this gives them a little taste of
that, which is really great.”

Regarding one of her favorite
things about the fair, Bronowski,
who has experienced a number
of them, comments on how neat it
has been to watch the progression
as young kindergarteners who are
just starting to wrap their brains
around the entire thing become
older students who really start to
own their project through thought-
provoking methods.

Does Bryant Fritz spot any future
scientists and engineers in the
group? Fritz boldly responds,

“Of course! | think some
of them know it, and part
of our job as science
teachers is maybe to try
to convince some of the
others that they might
have a possible future in
a STEM field; so that’s
very exciting for us.”

The fact that Next Generation
believes strongly in promoting
science and engineering is
evidenced by the amount of time
devoted to developing these

projects in their curriculum.
Bronowski adds her thoughts to
the purpose and goals of the fair.

“It's a lot of work, but there are

so many different components
about the fair that are so valuable
for our students even beyond the
science and engineering aspects
of it. What we really want our
students to be able to do is to have
a conversation about their learning,
and that’s a back and forth. It's not
a presentation that they memorize
and give it to someone, because
ultimately, that’'s not what we want
for them in life. It's to be able to
have those types of academic and
intellectual conversations where
they learn just as much as the
person that they’re talking to.”

Bronowski eagerly shares

how much they appreciate the
community experts who participate
to make the fair what it is.

“They give up so much of their
time to come in and spend with
those students. The way that

has an impact on our students is
just indescribable. | mean, they
remember fairs from years back
and will remember this for years

to come.” She reiterates how
incredible it is for the students, with
no price tag to be put on it.

Three NGS students discuss their
project with a community expert.



An NGS student presents her
research project to a local expert.




Two Illinois Aerospace Engineering students who are
also members of the Illlinois Space Society exhibit one

of the rockets they have launched. "
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ENGINEERING OPEN HOUSE 2015 LOOKS TO THE FUTURE

| I who visited campus on

March 13-14, 2015, to
attend “The Future Starts Here,"
the College of Engineering’s 95th
annual Engineering Open House
(EOH), were not only exposed to the
many facets of engineering. Staffing
the numerous exhibits were eager
engineering students on hand to
suggest to visitors that engineering
at lllinois, and/or some of the
technology being presented, could
be in their future.

For example, one Urbana woman,
a graduate student in the Foreign
Language Department, brought her
two small children to EOH hoping
to inspire her 3-year-old son to be

creative...and possibly become an engineer.

She indicates that her purpose in taking her son to
EOH was to “encourage him at a young age to think
outside of the box in his creativity.” She also hoped

he would gain some self-confidence.

he thousands of guests

A local youngster at the Large Flume exhibit
learns a bit of the physics of how fluids work.

- il

"Looking at the EOH designs is a great way to show
him that he can do anything he puts his mind to," she
reports.

What further impact did she hope it would have

on her son? That he wouldn’t be intimidated by
engineering and might be open to a career in the field
some day:

"By taking him at such

an early age to EOH, he
won't be scared of 'big bad
engineering' as | was as

a child. This is a great un-
intimidating way for him

to open up his mind to the
possibilities of becoming an
engineer one day."

EOH 2015 exhibits covered
the gamut of engineering
disciplines, and most offered
fun, hands-on learning
opportunities. For example,
visitors could try to build

an earthquake-proof Lego
structure, then test it.
Beckman Institute housed
many exhibits about the
human brain.

Biomedical Engineering
Society members’ exhibit
mimicks the inside of a cell.



For example, visitors had an
opportunity to harness the
electricity in their own brain to try
to control a brainwave toy. And
of course, large crowds gathered
on the Bardeen Quad at the
appointed time to watch firemen
set a fire then put out it out in the
ever-popular Dorm Room Fire
Safety Demonstration.

At MNTL (the Micro-
Nanotechnology Lab),
Volunteers from NanoSTRuCT,
a student-led graduate student
intitiative, staffed an exhibit

that taught EOH visitors about
nanotechnology via several
hands-on activities. For
example, at one exhibit, visitors
could do electroplating, which,
according to NanoSTRuCT
member Caitlin Race, "uses a
battery and a salt solution to
transfer copper ions from the bar
onto a nickel, effectively coating
the nickel with copper."

An engineering student

Why did Race take time from her
studies as a busy lllinois graduate
student to participate in EOH?

"It's really inspiring

to see the kids asking
questions and getting
excited about science,”
admits Race. "It's time
really well spent to
teach kids and talk
about what you can do
with engineering and
nanotechnology.”

Her more long-term goal was to
"get visitors excited about
science/engineering and
interested in pursuing it in
college and beyond (or, for
the younger kids, to not lose
interest before they get to
high school)."

Race also believes that

the diversity of the team of
— NanoSTRuCT students
| who helped in the EOH
demonstrations might
have convinced some
youngsters that they too
could be successful in
STEM.

"l hope that the kids were
inspired, no matter who
they are, to do whatever
they want," she says.

When asked whether her
group's efforts impacted
visitors, Race responded
with a resounding, "Yes!
Kids were really excited
about the demonstrations,
and some talked about

and member of:the
Society of Hispanic
Professional Engineers
demonstrates a
perpetual motion
machine.

looking forward to coming
back to EOH every year.
Some people also had
really good questions, and
you could tell that they
were interested in learning
about science and what
you can do with it."

Hlinois grad
student and
NanoSTRuCT
member

Caitlin'Race e

copperplates; =
a nickel.

Also at MNTL was the nano@
illinois Research Experience

for Teachers (RET) station.
Tailor-made for youngsters,

the exhibit simulated transistor
manufacturing. A summer 2014
RET participant, Champaign
Central High School's physics
teacher, Dan Reed, brought
members of Central High's Future
Teachers Club to assist visitors,
who could build transistor models.
Using colorful pieces of Play-

Doh as layers of the transistor
components, they could move
from station to station to simulate
the deposition, photolithograpohy,
and etching processes. In the end,
they had a finished replication of a
transistor to take home.

Members of the Biomedical
Engineering Society created an
exhibit youngsters were sure to
enjoy. Glowing red to represent
the inside of a cell, the exhibit
invited visitors to do hands-on
activities that would teach them
about the different parts of the cell
and how they function.



Visitors enamored with certain
beverages could visit Loomis Lab
to learn more about their beverage
of choice. For example, Starbucks

Engineering student Cory Scribner
explains to EOH visitors about the
Occulus Rift (on the monitors),
which provides a virtual reality tour

afficionados could visit "Exploring the  of the TRIGA reactor which used to
Daily Grind: The Roasting, Brewing, be on campus.

and Decaffeination of Coffee." Those

who prefer a beverage that packs a
bit more of a wallop could visit the
"Fermentation and Brewing Science:
The Science of Making Beer" exhibit
and learn all about how to make beer
for themselves.

One EOH exhibit that seemed to be

a favorite with visitors was the Virtual

Educational Reality Lab, which,

according to engineering student Cory

Scribner, strives to use virtual reality Scribner indicates he participated in Engineering
as an educational experience for both students and Open House "because it is a great experience both
faculty members. Scribner reports that Professor educationally and socially." He indicates that he
Rizwan Uddin, who started the lab, “wanted to use participated last year as well, and that both times, it
these experiments to reach across to people who helped him improve his presentation skills: "I have
couldn’t afford to use the experimental equipment learned a lot about presenting, communicating, and
so that they can still do experiments, but without explaining ideas."

having the full system.”

Scribner also indicates that he, his professor, and
his other labmates participated in EOH in order

to spread the word about the lab and its services:
"In general, | think most of the visitors had a good
time with our demonstrations. Professor Uddin
wanted to host these demonstrations in the Virtual
Education and Research Laboratory (VERL) to help
the VERL grow by presenting ourselves. He wanted
to advertise to potential undergraduates and current
undergraduates, graduates, and researchers alike
that virtual reality is a great tool for educational and
training purposes."

He also hoped some of the interested parties
(especially students at /llinois) might want to stick
around: "We are currently looking for individuals that
are interested in helping around in the VERL."

Did Scribner enjoy it? Sort of. He admits that he's not
used to so many youngsters being around the lab:
"The very first day of EOH the lab was swarmed with
kids, which | found to be rather overwhelming."

But on the whole, he felt it was a positive experience.
"There were a few people that were impressed and
inspired by the work in our lab...But during the entire
event, there were many people who were genuinely
interested in our projects and how the technology

A young visitor dons a Google cardboard visor worked. | really enjoyed conversing with those

that allows him to explore the virtual world. individuals because they may have some ideas or
information that are of interest to me or the lab."
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LEAL SCIENCE NIGHT EXPOSES LOCAL YOUNGSTERS TO

STEM, ROLE MODELS

last Friday night, a number of

STEM students and professionals
gathered at Urbana’s Leal School to share
their passion for their respective fields with
local students and their parents at Leal’s
annual Science Night.

I nstead of heading to the movies

Presenting at the April 10th event were Integrative
a number University student groups and Biology grad
staff. For example, two undergraduate students
student outreach groups, Physics Van and S e
Chemistry’s REACT group, shared activities :’(;se':‘t’lrfs tt‘:‘e
with the visitors. In addition, MechSE e
undergraduate student Pa_trlqk Slade was the case (it's
on hand to demonstrate bionic prosthetics. a cat’s).

Two graduate student groups also sent
students to share their expertise: PBAGS
(Plant Biology Association of Graduate Students)
and GEEB (Graduates in Ecology and Evolutionary
Biology). Members of SACNAS (Society for the
Advancement of Chicanos/Hispanics and Native
Americans in the Sciences) also participated.

In his fourth year heading up Leal’s Science

Night, /llinois Physics professor Brian DeMarco
unashamedly acknowledges that he devotes his time
and energy into organizing the event in hopes that it
might result in youngsters choosing STEM careers.

MechSE'’s education coordinator, Joe Muskin,

and Xander Hazel from the Orpheum Children’s
Science Museum in Champaign also led students
in a hands-on activity making mirrors. In addition,
local 4H members provided a station where

visitors could make, then “launch,” their own stomp
rockets. Also, Leal teachers held an egg drop
contest, plus the school’s 5th graders also exhibited
and demonstrated the Rube-Goldberg machines
they had made.

“My own mission is to try to recruit

as many talented, bright people as we
can into this area,” admits DeMarco,
“because science research is the most
transformational thing we do as human
beings...To solve all the challenges we
have over the next fifty years, we need
as many bright and talented scientists
as we can get. So | would like to start
solving that problem early.”

School of

Integrative By early, he means K-5th graders—the age
Biology of Leal’s student body—including his son, a
grad 3rd grader at the school. After citing the need
student for more workers in STEM-related fields,
Daniel DeMarco sings the praises of a career in STEM,
Sorensen enumerating some of the benefits:

shows

visitors

several “A career in STEM is an amazing

huge opportunity as a career—for anybody.
dinosaur

It’s a terrific career:...it’s fun; it’s a
great way to stay employed; you can do
exciting things; you can get paid well.”

skulls.




So DeMarco hopes his Science Night will plant

a seed—the idea that a STEM career is a viable
option—into the heads of Leal students in hopes
that it might someday germinate and bear fruit. And
according to DeMarco, it’s important to introduce
the idea to children at a young age because of the
amount of preparation that is needed:

“l think many STEM careers, you actually
have to get started early; you have a lot

of skills to develop, both technical and
programming, and learning about math. So
| think that the earlier you get the idea in a
child’s head that this is something that they
might want to do...the better chance they
have of actually making it all the way there.”

DeMarco himself “made it all the way there” in
the area of physics. An experimental physicist, he
cools gasses of atoms to ultra-cool temperatures
(billionths of a degree above absolute zero) then
studies what they do and tries to understand why
they behave the way they do.

He’s also very involved in teaching the next
generation. In addition to his outreach at Leal, he
teaches students ranging from undergraduate to
graduate students, and from non-scientists to future
physicists. Given the range, he says his approach
or philosophy regarding the way he teaches the
various courses is completely different.

For example, in an undergraduate course for non-
scientists (Physics 140: “How Things Work”), his
goal is to show students why physics is important
to everyday things they use—their car, bicycle,
phone. One graduate-level course is designed to
give students a broad overview of what’s going on
in the field while showing them important physics
principles.

His philosophy regarding the Leal outreach is for
students—especially undergrads—to serve as role
models while helping at the event. He figures that
young students who see someone close to their
age doing science might believe they can do it too.

“One reason | mostly try to have
undergraduate student groups come, they
[Leal students] see it’'s someone they know
is not exactly an adult. | think they see, ‘I
could do this too. This is something that |
could do,’ when there are “big kids” doing
it; that’s the way they think about it: ‘This is
something that | could do, and how would |
get there?’”
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Brian DeMarco (right) and
the daughter of one of his
Physics colleagues enjoy
the magic as one of the
Physics Van students does a
demonstration.

As her mother
watches, a 3rd
grader dips a
blossom into
liquid nitrogen at
the Physics Van
table; the blossom
quickly freezes
and turns stiff.
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Brian Korn (left)
blows on the
balloon animal
shriveled by liquid
nitrogen to make it
expand again.

One such undergraduate
student group was Physics
Van, a student-run organization
whose members did fun
activities with liquid nitrogen. For
example, they shot a cork from
a miniature cannon, hammered
a nail into a board using a
liquid-nitrogen-flash-frozen
banana, and demonstrated its
effect on gasses, like oxygen,
by dipping a balloon animal into
liquid nitrogen to make shrivel,
then expand when exposed to
air temperature. Sophomore
Taylor Sabatini, the group’s
current coordinator, participated
in Science Night. She says

she tries to go to as many of
the Van’s outreach activities as
she can. Her motive for doing
outreach is “getting through to
young kids. | think it's important
to get kids, especially girls,
excited about science at a very
young age.”

Sabatini reports that the kids who
attended the event “all seemed
ecstatic to be there. None of them
looked bored, and | loved that. It
brings a smile to my face to have
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| kids bouncing around and asking
| so many questions. | really hope

the Science Night sparked an

" interest for some of the students.”

Helping Sabatini with the

~ demonstrations was Robert

Snakard, who says he attended,
“because | really like showing the
kids stuff that they probably won’t
see until they’re bored of science
and won’t want to watch it. So I'd
rather show it to them when they
think science is cool. Because a
lot of the stuff we show, you can’t
see normally in an elementary
school because they don’t have
the funding for it.

Another Physics Van member,
Brian Korn, an /llinois sophomore
in physics, also hoped to get

- kids interested in science. “By

attending Leal Science Night...|
hope to open children’s
eyes to science who might
not otherwise have thought
much about it beyond a
distanced schoolroom
setting.”

Korn indicates that the
reactions of the kids varied
with age: “The younger
ones were captivated by
the seemingly magical
happenings before them,”
explains Korn, “while the
primary school students
and older were excited
about hearing the how,
what, and why behind the
liquid nitrogen demos. Even
parents were interested

to see and hear about the
effect liquid nitrogen has
on materials. | hope that
anyone who was watching
and listening walked away
with curiosity about the
world and not just verbatim
facts about liquid nitrogen,
since curiosity is what drives
discovery.”

Another undergraduate
student who participated

.I:‘r!-!-.r'!-l". | | .,
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was Patrick Slade, who
demonstrated bionic prosthetics,
including one he designed. He
attached the prosthesis sensors
to the arms of young volunteers
so the youngsters were able to
control the prosthesis using the
muscles in their forearms.

A member of Aerospace
Associate Professor Tim Bretl’s
research group on robotics and
neuroscience, Slade, who had
also presented at Engineering
Open House, appreciated the fact
that the Leal event attracted a little
younger audience. “Which | think
is even better, because | think

by middle school, high school,
kids already know what they’re
interested in, so to show them
stuff like this at an even earlier
age is great. Get them thinking
about it. | know if | had seen stuff
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echSE junior Patrick Slade
aches a prostetic hand’s
ensors to a student’s arm.




Brenda Andrade, a
Chemistry Ph.D. student and
SACNAS member, facilitates
a hands-on activity during
Leal Science Night.

like this, | would have been like,
‘Wow! I'm gonna’ go build that
out of Legos.’ | would have been
really interested.”

Although the lllinois grad
students might have seemed a
bit less like “kids” to youngsters
who attended the event,

they brought their passion

for and expertise about their
discipline to the table. For
example, Amanda Owings, a
3rd year PhD student in the
Program in Ecology, Evolution,
and Conservation Biology
participated in order to share
about human migration.
Owings, who is studying the
effect of European colonization
on ancient and living Native
Americans in Canada, also
wanted to show kids that
science can be fun.

“I enjoy talking about science to
young people and helping them
learn a little piece of the story
about human migration and
variation that is not always taught
in school. | hope that the students
who are interested in science will
be able to see the range of the
different kinds of science that are
out there to study and that science
can be fun.”

Regarding the impact the science
night had on students, Owings
says, “The kids got really excited
to learn about new things, but also
to tell us the things they already
knew.”

Helping staff SACNAS'’s table was
Chemistry Ph.D. student Brenda
Andrade, who researches the
treatment of heart disease.

Why would a busy grad student
involved in important research
take the time to attend a science
night targeting younger students?
Andrade responds, “To foster an
excitement for science in all the
children that attended the event.”

A 1st generation college student,
Andrade is also hopeful that she
can personally impact Hispanic
youngsters—a traditionally under-
served group—and get them
interested in STEM by serving

as a role model.

“l am very interested in
taking the opportunity
to interact with the
children and parents

of Spanish-speaking
origins,” she admits,
“not only share my
enthusiasm for science,
but to be a role model
for these children.”

According to Andrade, the night
was a success:

“Seeing the children light up with
excitement and asking questions,

| think, sparks a healthy curiosity
about how the world works and
that it is okay to ask questions,”
she reports. “Overall, | think it was
a great night, and | truly enjoyed
promoting science to children.”

Physics Associate Professor
Aleksei Aksimentiev attended
Leal Science Night with his two
daughters. Surprisingly, though
one might expect a physics
professor to drag his girls to a
STEM event in hopes of coaxing
them into an early trajectory into
STEM careers, he insists it wasn’t
his idea; it was his daughter’s:

“Simone asked me to take her
and her sister (5 years old) to
the science fair. It was her own
initiative. | hope she would be
interested in STEM, but | don’t
have an agenda set for her.”

Aksimentiev indicates
that the night had a
positive impact on

both: “She absolutely
loved the Science Night
(and so did her 5-year-
old sister)...I guess it
solidified the notion that
“science is fun.”

Leal student Simone
Aksimentiev prepares

in case the Physics Van
demonstration produces
a loud noise. (It didn’t).




CENAY CIENCIAS: SUPPER AND SCIENCE...AND ROLE
MODELS, COURTESY OF SACNAS

| b |

ena y Ciencias (it’s Spanish
for Supper and Science),
meets on Monday nights once . |
a month. For dinner, there is pizza. The
science is presented by lllinois grad
students (and undergrads) who are
all SACNAS members. This particular
Monday night in April, the science involved
a hands-on activity about acid-base
reactions. Wearing the conventional garb of
scientists—white lab coats—the students
shared their passion for science with the
excited youngsters who were clustered
around them, eagerly learning about i
acids and bases while glibly chattering in
Spanish.

SACNAS members
teach students
about acids and
bases.

‘.':'i iy by .‘
Sponsored by NSF funding awarded ARl 1-], 14 'u...l "ﬁ"—""‘l

to faculty in Chemistry, Microbiology, and the She confesses that when debating whether SACNAS
University of /llinois’ PEEC program, Cena y should be involved in the project, she and other
Ciencias is unique among the many outreach members told themselves, “‘It’s not going to
events held in our community. What sets it apart? work!’...We thought we were going to have a

It's done solely in Spanish. What was even more language barrier. But, no, it’s not an issue.”
amazing when this reporter visited, Hispanic kids ) T )

weren’t the only ones fluently speaking Spanish; It's not an issue because the students who participate
African-American and White kids were too. are part of the Dual-Language Program at Prairie

and Leal Elementary Schools. Dr. Amanda Harris, the
program’s Family Coordinator at Leal, explains what
makes her program unique:

Even Ariana Bravo, President and Outreach
Coordinator for the /llinois student chapter
of SACNAS (the Society for Advancement of
Hispanics/Chicanos and Native Americans in “It's geared towards both groups to be bilinguals.
Science) admits, “The first time we did this, we Whereas in previous models of Spanish language
were so surprised to see all these White Americans and ESL services, the goal was for the Spanish-
and Black students speaking Spanish fluently, even speakers to speak English; in dual-language, the
though they are first or second graders.” goal is for all students to be bilingual.” And if Cena 'y
Ciencias is any indication, it appears that they are.

According to Harris, the school makes Spanish the
' source of knowledge in the classroom in the early
years, but by the time they get to fourth and fifth
' grades, “It's 50%-50%,” (half English, half Spanish).
. And the youngsters, who have been in the program
i f _*__""' i L B since Kindergarten, are bilingual, which makes a
- 3 ;. program like Cena y Ciencias possible.

b
v { d’l'| ol What also makes the program possible is the
. -’""-" H presence of the SACNAS folk. According to Brenda
SACNAS members Brenda Andrade (left) and & l‘i Andrgde, a Chemistry Ph-'?- st.ud.ent .arld V|(.:e- i
sandy Perez, an undeclared undergraduate, [ President of SACNAS, their mission is “to diversify
teach Leal students about acids and bases. R . the sciences and to make science accessible to

everybody.”

-y
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During Cena

y Ciencias,
Madeline Lopez,
a PhD student
in Microbiology
and member of
SACNAS, works
with a student
during a hands-
on activity
about acids and
bases.
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They particularly want to make science -~
accessible to Hispanic youngsters and are
thrilled to participate in dual-language activities
like Cena y Ciencias, which allow them to serve
as role models to these youngsters.

—_—

|| during an acid/base ]
- H

| reaction.

“So they see that we speak Spanish; we are
from Hispanic countries, and we want to share
that with them...that it's attainable for them too.”

To further reinforce the idea that people of

color can be scientists, all Cena y Ciencias role
models must look the part. According to Harris,
they all wear the traditional attire of scientists—
white lab coats—because “We wanted to open
up the visual image that the word scientist
connotes for kids,” she explains. “By putting the
authority of science and professionalism and also

putting the image of scientists of color...it opens up “So | think that kind of opened up that

the possibility for these kids to imagine themselves possibility that ‘Oh, | can do this. This is
as scientists, to imagine themselves going to easy!” admits Andrade.

college and to grad school.”

Harris says Cena and Ciencias hopes to challenge
the idea of the White-male scientist/doctor. “It
shows them that scientist also means woman

of color; it means Spanish-speaking man...so it
really widens the students’ concept of what the
social possibilities are, of what one’s individual
possibilities are, and also that authority can come
from many places that previously in society it did However, Bravo knows all about role models; it was
not come from.” the influence of one in her own life that started her
on her journey. Her best friend’s mom, a scientist
working to develop a vaccine for HIV, motivated
Bravo to choose a career where she could make a
difference. “So it means that | could have such an
impact if | have a career in biology,” she had told
herself.

Unlike Andrade, Ariana Bravo didn’t attend any
outreach programs as a child growing up in Puerto
Rico. She got engaged with science later on, in high
school, when she became “fascinated with how
complex biology systems were, and all of the things
that | could understand if | knew more biology.”

Andrade knows personally the impact outreach
programs can have on a young person’s notion
of who they can become. Andrade, who hails
from L.A., reports that in high school, she visited
a nearby university’s chemistry department on
Saturdays and did experiments. This program
instilled in her a love of chemistry and set her on So, like her own role model, Bravo, a Ph.D. student
her current career trajectory: to be a Chemistry in Microbiology, is also currently researching viruses
professor and teach undergrads. in hopes of curing disease. “If we understand how
viruses evade the immune response, then we are in a
better position to develop antivirals and therapeutics
and vaccines, and also learn more about the immune
system and what kind of diseases there are.”

b
Chemistry PhD

student Elena
Montoto (center)
shows students an

3 s And like the impact her own role model had on her,
acid/base reaction.

she hopes to have a similar impact on some other
young person’s life:

“That’s when | decided to inspire someone else. So
even though | didn’t participate in a program like
Cena y Ciencias, | would have loved to—just have
someone as a role model. That’s why all of our

volunteers, that’s their goal: to be role models for
these students. To have them say, ‘I could be like

you.



Now, as a part of SANCAS,
both Bravo and Andrade are
heavily involved in outreach.
They acknowledge that part of
their motivation is to get kids
hooked on science and possibly
even recruit them into their own
fields. “Yea, yea, yea. Definitely,
admits Andrade. She says
programs like this are “huge”

in helping SACNAS members
fulfill their mission, which is to
diversify science.

“So these children are being
exposed to science for whatever
reason. Because if they don’t
have examples in their family, or
they don’t see the sciences as a
career choice, then we expose
them to the sciences, and give

it a fun component, they’ll be
more likely to choose science as
a career path.”

Falling short of getting them to
choose science, she hopes to at
least get them to consider “just
that college is accessible, and
that they can do it too, no matter
what their background is.”

Like Andrade, Bravo hopes to

convince youngsters (and their
parents) that college is in their
future—just like it was for her:

Ariana Bravo

researching
viruses in her
lab.

“l think, for me, I've never had a
doubt. It was like: high school...
college.” That's what my mom told
me all the time. She encouraged
me: ‘You can do whatever you
want. No matter where you're
coming from, no matter your
economic situation, you can go to
college and beyond.’ And that’s
what we want to tell these parents
and the kids as well.”

And the parents appear to be
getting the message. Bravo
reports, ‘| have had parents
that come to me or to the other
volunteers and say,

‘l want my kid to be like you,
to go to college like you. And
it’s just so rewarding when
they say, ‘Tell me what you
did to be where you are!’”

She indicates that she and her
SACNAS cohorts also try to give
parents tips, like, “Our parents
encouraged us when we were
growing up,” then she rattles off
her mom’s advice, like it was
yesterday: “If you want to be
something, whatever it is, be

the best at it. Be good at school
from the beginning, and that will
open all doors, and you can go to
college and be a scientist.” Or—
like Bravo—a Ph.D. student at the
University of Illinois researching

' Andrade (left) and Sandy
Perez teach students to
_. perform tests with ph paper.

how viruses evade the immune
response.

Bravo also sees the outreach as
an opportunity to educate the
public: “We as scientists really
lack the ability to communicate
with our community, and that’s
why the community is so afraid of
science, afraid of vaccines, afraid
of new discoveries, because we
don’t communicate what we know,
and they don’t understand what
we do, and they think we’re doing
horrible things in the laboratory,
which is not true. As important

as it is to have new discoveries

in the lab, it's important to tell the
community just what we’re doing,
and ‘This is why it’s great for you,’
one-on-one, so they’re not afraid
of us or of science in general.”

In addition to Cena y Ciencias,
SACNAS members do other
outreach events. Andrade reports
that they don’t have to advertise
either. In high demand, the group
has carved out a niche for itself in
terms of outreach to underserved
population groups and is
contacted frequently: “I think they
see us as a way to get bilingual
people involved,” she admits. And
the group is delighted to help out:
“Any opportunity that we get to do
outreach, we do, even at the high
school level.”
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Two young Cena y Ciencias participants get
a close-up look at an acid/base reaction.

For example, at a recent Latino youth conference,
they not only did a chemistry demonstration
(“Those are the exciting demos,” Andrade
confesses. “We can make stuff blow up!”), but a
workshop on applying to STEM majors in college.
They educated participants on why STEM is
important, what majors are considered STEM, and
STEM career opportunities (not just chemistry, but
also engineering, math, technology, etc.).

Beyond providing local outreach to K-12 students,
the lllinois chapter of SACNAS also fosters peer
mentoring among the local membership here on
campus which, while comprised mostly of graduate
students, includes undergrads too. Additionally,

it is part of a national society whose mission is to
advance Hispanics/Chicanos and Native Americans
in science through a number of strategies,
including access to a network that includes science
professionals who are part of professional chapters
of SACNAS. Students from the local chapter get

to network with those mentors through the annual
national conference. In fact, several local SACNAS
members recently met a professional who works
for MONSANTO, who invited them to visit the St.
Louis plant, where they spoke with Latinos in the
company and learned of job opportunities. There
was a real connection made,” says Andrade.

Cena y Ciencias
participants enjoy
the activity.

What kind of impact has Cena y Ciencias had?

“They learn!” exults Andrade. “They

do. Like when they raise their hands,
and they can remember things, they get
super excited! And they take it seriously.
They want the challenge. So that’s the
one thing | see in them: they’re learning,
and they’re challenged.”

And they’re engaged. You can tell. ‘Oh, | want to mix
it Even if they’re really shy. | had a little girl at my
table who was really shy. But | was like, ‘Do you still
want to mix the solutions?’ And she’d be like, ‘Yea,
Yea.’ But you have to get them out of their comfort
zone. They'll still participate, and they’re engaged.”

According to Harris, Cena y Ciencias gives young
participants a sense of ownership. “If you think of

it in the context of a society where all things are

not equal, and we are vested in serving a social-
justice education set of goals, and we are vested in
correcting the historic underservice to certain minority
groups, then you get that sense of ownership...that
then creates success.”

She goes on cite a scenario where a kindergartener
participating in the program now might feel ownership
down the road: “They were there the day we talked
about density, so they know that matter has different
qualities, that not every cup of water weighs the
same. So when they get to chemistry when they’re

in eighth grade, it's not going to be 100% new, and
they’re going to feel that ownership.”

Bravo believes that another impact is that the
students are getting the message that they can follow
in their SACNAS role models’ footsteps: “You can

do it! ’'m Hispanic, like you, and I've come from the
same places as you, and I’'m being successful at
what I’'m doing so far.” So | think everyone is capable
of doing whatever they want, even if it's something as
complicated as science.”

Harris says all of the participants, including the grad
students, have benefitted.

“So it’'s been great,” remarks Harris, “because it’'s
been beneficial to everybody involved. Obviously for
our program and for our parents and our students’
needs, it's been really great. But then, also, for them
[Mllinois students], it's been fostering leadership

and opening up the area of education to a group

of people that previously didn’t really think about
education—working with kids and such.”



BURKE HOPES TO CURE DISEASE, “HOOK” STUDENTS,

VIA MOLECULE-MAKING MACHINE

arty Burke’s life-
long dream was
to become a doctor.

Then one day, while chatting
with a 22-year-old patient with
cystic fibrosis whom he was
helping to care for, he had an
epiphany:

“We had this big conversation
about her disease,” recalls
Burke, “and | was telling her—
because | had just learned
about it—down to the molecular
level, exactly what was wrong
with her. And she said to me,
‘If you know exactly what’s
wrong with me, why can’t
you fix it?’ It was one of
those totally life-changing
conversations.”

And it did totally change his

life. Based on that interaction,
Burke altered the course of his
career to become a researcher
working to develop a cure

for cystic fibrosis and other
diseases caused by a deficiency
of protein function. Now, instead
of the limited number of patients
a physician might directly impact
in his lifetime, he hopes to have
a world-wide impact through

o

Marty Burke at his

olecule-making machin‘e
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his research: the synthesis and
study of small molecules with
protein-like functions.

“The power of science
is that if you discover
one thing, it could
have the leverage that
now millions of people
around the world could
benefit,” admits Burke.

So Burke and the members of his
research group at /llinois, Burke
Laboratories, are working to
create molecules that replicate the
function of proteins. Burke says
both too much or too little protein
can cause disease.

For example, he says doctors can
currently treat diseases caused
by too much protein: medicines
like aspirin are inhibitors: they
bind to proteins and turn them off.
Unfortunately, many diseases are
caused by deficiency of protein
function. “In most of those cases,”
admits Burke, “there’s very little
we can do.” This is the case with
cystic fibrosis.

According to Burke, individuals
with the disease are missing

a protein in their lungs, an

ion channel that allow anions
(negatively charged ions) to pass
through the membranes. Because
they can’t clear infections from
their lungs, patients have chronic
infections. Burke says doctors can
give them medicine (sometimes
up to 20 types of medicine a day),
such as antibiotics, to try to break
up the mucus, or bang on their
chests to clean the mucus out.
But the only recourse doctors
have is to treat the symptoms, not
address the defect itself.

Illinois Chemistry Professor
Martin Burke

“There are diseases where even
if you're the most well-intentioned
doctor and you passionately care
about your patients, there’s just
only so much you can do. There’s
a lack of tools to help them, and
so | wanted to focus on that.”

So Burke hopes to provide
doctors with the tools they need
to actually heal patients. He’s
working to address the defect
itself: to synthesize a molecule
that can serve as the missing
protein.

“Can we make molecules that
serve as prostheses on the
molecular scale—a molecular
mimic of missing protein?” Burke
asks. He’s dedicated his life’s
work to answering that question.

Burke has even coined a phrase
to describe the nanotechnology,
or nanomedicine, he hopes to
develop to address this defect:
“Molecular prosthetics: small
molecules that replace missing
proteins as a way to try to treat
those diseases. That's been our
mission from the day we started.”



However, Burke admits that he and
his cohorts soon ran into a glitch:

“What we found really quickly, the slow oy

step—the bottleneck in our research : s

program—was our ability to make ! [ - —

these molecules in the lab.” ';,-I._

According to Burke, that has {

traditionally been “really, really slow.”

“So that bothered us,” he continues. “A ¥

lot. So we wanted to figure out how to

make molecules better so we could get

access to all this function.” Ph.D. student Michael |
i Schmidt , a member of

That’'s when Burke and company . Burke's research group,

decided to speed things up: “The shows Uni High students a

bottom line is, we built a machine!” model of a molecule.

Burke goes on to explain the potential Burke and his team were delighted to expose the

of his ground-breaking invention (which Burke and students to their research in hopes that a couple of

company affectionately call, "The Machine"): “We're them might be inspired to join them down the road.

pretty excited about this, because we think this “| am such a fan of talent...l can’t even tell you. To

helps us accelerate our studies, and we want to get have a group of exceptionally talented students and a

at this function, the potential that we think exists, chance to hook one of them, maybe. We would love it

and we think that this machine is going to help us if that happened.”

get there. The beauty of this is, you load cartridges,

and you press start!” Burke’s lab also has an outreach program: Lab

Partners. So far, Catlin High School (a rural school
“So we're literally trying to make molecules that about an hour east of Champaign-Urbana) has
could replace the cystic fibrosis channel, for participated. Why Catlin? Burke, who grew up in
example.” It turns out that that's one of literally Manchester, Maryland (an hour north of Baltimore),
hundreds of diseases that are now known to be has a soft spot in his heart for kids from the boonies.
caused by missing a single protein. And now that

they can make molecules quickly, they intend to ‘I grew up in a very small town,” he confesses. “We
address a number of those: literally had more cows than people. One traffic light.”
“We think it's a generalizable concept,” says So how did Burke go from cows to becoming a
Burke. “We’re working on asthma, anemia (missing ground-breaking researcher? He was inspired by
hemoglobin), a disease caused by missing protein a couple of the few STEM role models available

in the red blood cells (hemoglobinopathy). We're to him growing up. One, his family doctor, inspired

working on trying to make an artificial
blood—make a molecule that could replace
your blood. This is something that we're A student from David Bergandine's class adds

very excited about. We're working on this "an ingredient” to the deprotection module
as we speak.” of the molecule-making machine.

So Burke and his research group are well
on their way, and his machine could not
only help his group, but other scientists
around the world, find cures for a raft of
diseases. In fact, he and his mentees are
so confident about their machine that they
recently had David Bergandine's chemistry
class from Uni High visit the lab to learn
about, then actually synthesize, some
molecules. And after learning about the
process, the high schoolers did just that!
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him to be a doctor and
eventually go to medical
school. And his elementary
school vice-principal, on
recognizing how excited
Burke was about becoming
a doctor, even arranged for
him to watch an open-heart
surgery—up close. Burke
actually scrubbed in with
the surgeons, then watched
as the surgeon explained
everything he did.

How’d he do? Did he pass
out? Nope.

“| was so fascinated,” Burke
says. “It was totally life
changing. | remember that
day to this day. Then | met
the guy the next day; he was
talking about his grandkids.
At that point, | was like,
‘That’s what | want to do with
my life.”

And of the two chosen
career choices he had as a
youngster, being a doctor

was the one that panned out:

“You grow up in the U.S.,
and you’re an ambitious
young person, and you end
up wanting to become a
baseball player or a doctor.
Those were my two goals.
The Orioles never called, but
Hopkins did.”

So he went to John Hopkins
for undergrad, “totally
thinking | wanted to become

a meidcal doctor,” he reports.

He went on to do an MD and
PhD at Harvard, “very much
thinking | wanted to become
a doctor.”

That was his plan, right up
until his watershed moment
with the cystic fibrosis
patient, when he “discovered
science—particularly
chemistry—and the power
associated with this.” So

he switched careers, and

Above & below: Molecules the Uni
High students synthesized on "The

Machine" (images courtesy of Burke

Laboratories)

-
-

in 2005, came to lllinois to
research protein synthesis
and started Burke Laboratory.

He still respects doctors and
what they do: “I think being a
physician is awesome. Make
no mistake about that. | love
the whole profession, and |
think it's incredibly wonderful
way to directly impact on
patients.” But he wanted to
help more people:

“l think | became
addicted to the idea
that you could have
potentially major
leverage in the lab,
because something
discovered might help
millions of people.”

Besides helping people world-
wide, there are also a few he
wants to help locally. Having
grown up in a rural area, Burke
recognizes that kids from rural
areas often haven’t had the
kinds of exposure to STEM that
urban kids have. “I realized,
only in retrospect, | had
never met a scientist
before | went to college.”
So for these rural kids, he
hopes to change this, and
targets this population in much
of his STEM ed outreach.

In hindsight, it was another
STEM role model, his high
school chemistry teacher,

who most likely had a greater
impact than even his doctor.
Through a relationship the
teacher had with a company,
the class had the opportunity to

synthesize aspirin in a lab. “I
didn’t know it at the time,”
says Burke, “but that’s
pretty special; that’s not
normal in a high school,
certainly not in rural
America.”




“When | went to college, | Their goal is to recruit kids
was getting my butt kicked { into chemistry or, at the very
at Hopkins when | first : : ] least, convince kids who

got there. All of these kids don’t intend to go to college
had come from more well- to consider doing so:

prepared_ backgrounds, and | | _ | “The hope is that

was coming from more cows i even if they don’t all

than people. But | had taken .
become chemists,

this synthesis part with him .
[his high school chemistry we can...lower their

teacher], and had gotten : : apprehension and lack
a head start, if you will, in Ty . of familiarity with the

organic chemistry...I think college experience,
that really helped me a lot.” & [ so they can see this is
So Burke and company hope SOI‘pEthll?g that might
to give high school kids a - be in their future...
head start—especially those just lowering the

from rural schools, which he » threshold to thinking
believes have as many bright .4 about college, coming
youngsters as urban schools. here to the university
“I firmly believe talent is A Uni High student and p:llllng the curtain
broadly distributed. The prepares to add an back.

idea is you want to level the ingredient to the After he and his grad
playing field so as many purification module students have lunch with
young people as possible can of "The Machine." the students, his students
be exposed to different fields, share “how much fun they
so that the most brilliant, had in college and how
talented people can get hooked on the right stuff great it is to pursue these things.”

and maybe decide to do it. And, of course, they get the high school students into
So he started the Lab Partners program, where the lab, where—you guessed it—they make aspirin.
they bring a class of high school students to Burke figures, if it worked once, why not try it again?

campus. N . ,
Of course, their ultimate goal is to recruit some

into their particular niche:
molecule systhesis: “We love
the idea of trying to enable
other students at the high
school level to get a sense
of this idea that you could
make molecules. There’s
something very powerful
about that. They may not
have existed anywhere in
the universe. You’re making
something that maybe it's the
first time it's ever existed. It's
a pretty powerful concept.”

Burke hopes his machine is
just the beginning in terms
. of molecule synthesis: “The
Michael Schmidt, one of the grad students in long-term vision here would
Burke's research group, explains to Uni High be to create an on-demand,
students how “The Machine"” synthesizes protein. o small molecule synthesis

- platform.
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So anyone in the world, whether they be chemist,
biologist, high school student, could just, on a
computer, make a molecule. Press a button—it
gets printed and sent to them.”

In fact, Burke envisions a scenario where some
young person, armed with a molecule from his
platform, makes a revolutionary discovery:

“Talent is well-distributed, and that includes
geographic, race, sex, sexual orientation, but
also age. And it's going to be that 17-year-old

kid in their garage or in their room, if we could
hand them the power to make molecules, look
out! Because it will be some brilliant high school
student who thinks of a solution. We all think

we know what we’re doing, but it's going to be
someone who’s got the right naivety, and just the
right amount of knowledge to call it a different
way of thinking. And if we could empower
everybody to make molecules, look out! Because
that outside-the-box thinking that comes from
empowering non-experts to engage in a new
area, that’s where history has a very strong track
record of tremendous innovation.”

So part of Burke's agenda, in addition to .
sythesizing molecules and curing disease, is to ' Michael Schmidt, a grad student
to expose high school students to his research. [ in Burke's research group, explains
“| think it hooked me, and hopefully we can get to Uni High students how "The

somebody else hooked on it,” he figures. Machine” synthesizes protein.

David Bergandine's class of students
from Uni High appreciate seeing the
molecule-making machine up close.
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Head of School Wanikka Vance (left) and one of
her students during their recent visit to Illinois.

.



CHICAGO YOUTH EXPERIENCE COLLEGE, FUN STEM
ACTIVITIES AT ILLINOIS

“We believe college graduation is not an

hen 30 or so Chicago youngsters option, but an expectation.” — Wanikka
Vance, Head of School

visited campus for some hands-

on STEM activities and a tour
on September 17th, it shouldn’t have come .
as a surprise that the majority of the students .
were three, four, and five years old. According ;
to Wanikka Vance, the founder and Head of
Foundations 4 Advancement (F4A) Christian
College and Career Readiness Academy, it's
never too early to begin shaping youngsters into Ztuc.’e"t

. .. . esigns and

young entrepreneurs and inculcating into them this builds a
paradigm: they’re college-bound.

An F4A

marshmallow-
toothpick

“So we try to start that at the age of three," she
structure.

admits, "instilling in them that they will go to
college, and they will graduate from college, and
then they will go on to create their own businesses
and affect other people within their communities.
So we're trying to build legacies of excellence.”

In addition to exposing her charges to college

early, Vance's philosophy also includes exposing
them often. So she takes her students to different
colleges, both in and out of state, every month or
so. Is it having the hoped-for impact? She says yes.

“Most of them know already what college they want
to go to,” she indicates. “They know what they want
to be when they grow up and then what businesses
they also want to own. So we just make sure that
we keep that at the forefront of their minds, as

well as letting them know that academics is very
important.”

In addition to expecting them to go to college, she
also expects them to be entrepreneurs. In fact,
some of them already are. They understand what
business they want to go into and what it would
take to actually have a successful business. Plus,
each year, each student is expected to write his
or her own business plan. Vance reports that last

year, one of her four-year-olds wrote a two-page Athrey Nadham (right) and a group of
business plan, which she and her grandparents students discuss which is the best type of
then followed to start an inflatable business...which material to use to make their stomp rocket. §
P i,

is now up and running.

“So she’s five, and she owns a full-fledged year until they reach 8th grade, and to add a child-
business,” boasts Vance. care department as well.

At present, the school serves preschool thru fifth “So we want to reach them from birth to 8th grade to
grade; however, their goal is to add a grade level a give them a strong educational foundation."
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Vance has an ambitious long-
term goal, and a short-term goal
in place in order to achieve it:

"We believe in changing the
face of education, and so we’re
going to change the face of
education one child and one
family at a time.”

A number of /llinois folks—
excited about helping Vance
make her college dream a
reality—began some long-

term recruiting of their own (for
lllinois' Class of '30) by showing
the youngsters just how much
fun STEM at /llinois can be.

Orchestrating the day's
activities, performing demos,
and supervising hands-on
activities were Joe Muskin,

the Mechanical Science

and Engineering (MechSE)
Education Coordinator; Muskin’s
‘right-hand man,” Athrey
Nadhan, a MechSE senior
who’s never met an outreach
opportunity he didn’t like; Matt
Goodman, a Materials Science
and Engineering lecturer; and
grad student Arif Nelson and
several other students from
Randy Ewoldt’'s Rheology lab,
who exposed the kids to the
ever-popular Rheology Zoo, and
its assortment of non-Newtonian
funny fluids.

While Matt Goodman is used
to teaching about materials

to young students (MSE 280,
an introduction to engineering
for engineering students, plus
MSE 101, teaching mostly non-
engineers about engineering
and materials), the group from
Foundations 4 Advancement
was quite a bit younger than the
crowd he’s used to.

However, an old hand

at outreach, Goodman
simultaneously entertained and
taught the kids about his favorite
subject—materials.
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A young student works with memory metal.

Armed with an arsenal of
"mad-scientist-type" demos

and hands-on opportunities,
Goodman wowed the kids with his
showmanship—and his science.
He first demonstrated the effect
liquid nitrogen has on various
materials. To teach the students
about the states of matter, he
incorporated everyone's favorite
pasttime: eating. Kids (and adults)
sampled first a room-temperature
miniature marshmallow, then one
that had been a frozen in liquid
nitrogen.

In another demo/hands-on
activity, Goodman ecouraged the
students to predict what would
happen if he were to, say, throw
a ball which had been immersed
in liquid oxygen against a hard
surface. They then watched
(from a safe distance) to see if
their theories were accurate as
he did so. (The ball shattered,

of course.) Students were then
given a chance to hold one of
the fractured pieces of ball to see
that it was quite different from its
original state.

Exhibiting a number of light bulbs
of various designs, Goodman

did another activity illustrating
improvements scientists have
made on the common light bulb

by comparing the heat and light
generated by various generations
of light bulbs, ranging from an
old-school incandescent to one of
today's very efficient LEDs.

Students were to judge for
themselves which bulbs were the
most energy efficient based on
their light and heat output. (The
LED won hands-down).

Joe Muskin
cuts segments
of wire for
students to use
in the “memory
metal” activity.




Goodman also led the kids in a hands-on activity
with memory metal; students were given a

segment of wire, which they were encouraged to Matt

bend into a shape (see the photo at the bottom of Goodman

the page); when the child immersed his/her wire shows the

in hot water, it "remembered" its previous shape students the

(straight) and realigned itself accordingly. difference
between an

Another of Goodman's activities involved incandescent

materials that make good insulators because they and an LED

are impervious to heat, such as the material used light bulb.

to construct the space shuttle. To demonstrate,

he tested a styrofoam-like material with a blow

torch, then let the kids feel the cool side.

Although the group, which had a lot of » -

preschoolers, was younger than most groups .
who normally make field trips to /llinois, according a way for me to give back and hopefully spark the
to Goodman, the kids appeared to get a lot out of interest of the next generation or future generations

the activities. of engineers.”

“They did phenomenally," Goodman says. "They Athrey Nadhan led the youngsters in a variety of
were engaged, excited. It was very surprising to hands-on activities: building marshmallow-toothpick
see how much they were comprehending—and and Lego structures, and designing, building, and
we're talking very high-level, technical, college-level launching stomp rockets.

items. Explaining it to them was a challenge, but

they did grasp it very well.” Nadhan says he, too, participated in hopes of giving

back and interesting some youngsters in STEM:
Goodman, no rookie to outreach, admits that he
loves outreach because it's a great way to recruit
new engineers into his field.

“The event really got the youngsters excited and
pumped up about science,” he acknowledges. I
remember being in their shoes just a few years ago,
“It's just one of those things where I've always done watching mad scientist shows and participating in
them. When | was in high school, | had one of these the science fair. It's a great feeling to give back to the
outreaches done to me, and it really sparked my community so that they can get the same thrill from
interest in materials engineering. So | think it’s just science that | did as a kid.”

A young
student and
his mom (a
teaching
assistant at
the school)
show off the
marshmallow-
toothpick
structure he
built.






UNDER-REPRESENTED STUDENTS VISIT CAMPUS, FEEL
“AT HOME” AT ILLINOIS DURING ASPIRE

SPIRE, a campus visit and early “We believe in the mission of trying to
application program of the Graduate broaden participation; we believe in
College’s Educational Equity Program, the value of diversity.” — Daniel Wong,

brought under-represented undergraduate students Associate Director of the Graduate

from all over the U.S. to visit campus on September ' . .
20-22, 2015. Funding for the outreach event was S DO U S N el [

provided by the Graduate College, along with
individual departments, who helped provide meals.

According to Director Ave Alvarado, the mandate of
her office is to provide access to the underserved:

"As a federal land-grant institution,
lllinois indeed must assume its
responsibility to make opportunities

for education accessible to everyone

so that we may produce an educated
citizenry able to compete in the global
marketplace. Our aim is to provide
equitable opportunities for students
from populations who are and have been
historically underrepresented in our

graduate programs.” o
An undergraduate student participates

ASPIRE's goal, Alvarado says, is to introduce in the ASPIRE Application' Workshop.

these students to "the resources and opportunities
available to them at the University of Illinois."

She goes on to explain how ASPIRE, an early The webinars address the following topics:

applipation program, WO”fS.- "“The program not Graduate Education at lllinois
only includes a campus visit, but students are able The lllinois Graduate School Application, “Apply
to participate in a series of webinars that cover Yourself’

a breadth of topics intended to shepherd them

L The Personal Statement, “Marketing Yourself’
through the graduate school application process."

The Curriculum Vitae and Resume
Letters of Recommendation, “Who Knows You

'l,_'._.-wﬂ"";,;I ﬁ ‘:% \T Best”
M= .,\ } o ) Preparing to Take the GRE, and

Making the Most of Your Campus Visit.

Loty . 8] -
H ; i i \,,Jr' N She reports that participants were asked to begin
L F ;#____' ¥ s = working on their applications in August; then, once
s T o R = 3 4 L] A R
' : on campus, they attended an application workshop
. | ‘ to deal with questions they might have had about the
* application itself.

According to Daniel Wong, ASPIRE has a great
Undergraduate students attending track record in terms of recruiting underrepresented

the ASPIRE campus visit pay rapt students to come to /llinois for graduate school.
attention to Wong's presentation.
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Elizabeth Torres, a University of New Mexico
speech and hearing sciences and psychology major

“We encourage departments to

identify promising students, especially
underrepresented students that they’d
be interested in taking a second look

at, and bringing them to campus....But
we find that it’s really, really helpful in
making a strong case for these students
because the departments get to interact
with them; the students then get to see
that we’re interested in them, and so we
get a lot of students that way.

Adhering to the early-bird-gets-the-worm principle,
Wong indicates that research has shown that early,
proactive recruiting is key: it makes students feel
wanted:

“Part of the onus is on the department, if
they bring a student, to consider making
them an offer before they would normally
make offers to graduate students so

that we’re first through the door—the
first person to reach out to them, that is
proactive in bringing them and wanting
them to come. Students appreciate that.
They say, ‘Okay, I’'m wanted.’”

In addition to making students feel welcome,

another goal of ASPIRE was to foster networking.

A dinner with Wojtek Chodzko-Zajko, Dean of the
Graduate College, and Ave Alvarado, Director of

the Graduate College Educational Equity Programs, -
the evening they arrived, the many visits with

folks from their prospective departments, through

Monday evening’s “Networking” event, gave
students the chance to both meet and network with
lllinois administrators, faculty in their prospective
departments, and even other grad students.
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In addition to lots of networking, most
activities provided useful info about how to
apply, how to get funding, plus numerous
other practical tips. For example, on Sunday
evening, /llinois grad students, having recently
been down the same road themselves, shared
their own acquired wisdom during a panel:
“Things You Should Learn from Your Visit.”

Plus, Wong’s Monday sessions were replete
with practical advice, for instance, the
difference between a CV and a resume.

He also explained the different levels of
professors and whom to choose (or not
choose) for letters of recommendation. He
indicated that faculty respect another faculty
member's recommendation, adding that, in
most cases, the more well known a researcher is in
their field, the better.

Wong also doled out some "insider advice," such

as: follow the application instructions exactly. For
instance, if the instructions say three letters of
reference and the applicant includes seven, he
indicated that busy professors (and even he himself)
might be tempted to pass over the applicant because
he/she can’t follow instructions. He also encouraged
students to seek out their own funding. He says this
would open the door to any researcher's lab—no
busy researcher would turn down a “free” student for
whom he/she doesn’t have to supply funding.

As part of his discussion on obtaining funding, Wong
proudly showed off the Grad College’s Fellowship
Opportunities Database—evidently so well-known
and comprehensive that many universities just point
to it rather than bothering to re-invent the wheel. In
fact, the database is such a complete a record of all
fellowships available that it includes many fellowship
opportunities for which /llinois grad students might
not be eligible.

An undergraduate student pays close
attention during Daniel Wong's workshop
on how to apply to graduate school.
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Adrian Gomez (left) and other undergrads during their ASPIRE campus visit.

The prospective grad students all seemed duly
impressed by the wealth of information and
networking oportuntities they received at ASPIRE.
For instance, for Elizabeth Torres, who is studying
speech and hearing sciences and psychology with
a neuroscience emphasis at the University of New
Mexico in Albuquerque, indicated that /llinois is the

first university she has visited, and she was wowed.

“So far it has been an incredible blessing; | feel
so incredibly fortunate to be here. It's a wonderful
program. It's been sort of a godsend really. It's
fantastic.”

Did she find the visit helpful? “Absolutely!"

"Every person that we’ve had speak

with us, everyone that has facilitated the
meetings," she continues, "they’ve offered
so much information and a mentorship
that is equal to any other mentor that I've
ever had. We can just reach out to these
individuals, and they’re so very open
about the information that they share. The
webinars that we’ve done with the ASPIRE
program have been very informative

as well, and each individual is very
welcoming. It really makes you feel at home
immediately.”

Will Torres end up at lllinois? “If | were to be
accepted here,” she admits, “I would absolutely
accept.”

Torres is particularly encouraged about the
interdisciplinary emphasis she experienced at /llinois.

“I'm really excited to hear about the interdisciplinary
ideas within the university, because that is exactly
how it is for me with speech and hearing science and
neuro-communication. They go hand in hand.”

Another ASPIRE visitor, Adrian Gomez, who attends
California State University in L.A., admitted that
although this was his 7th campus visit, it was the best
one so far. Gomez, who wants to study analytical
chemistry, reports: “This is the top one that | have
experienced as far as recruiting. I'm pretty much sold.
| would recommend it to everyone.”

Alvarado says the campus visit positively impacted
the students, and most will end up at lllinois.

"l received nothing but positive feedback from the
students who visited the campus. Aside from the
warmth and excitement the students felt from the
departments they visited, the graduate students they
met, and the staff in the Graduate College, | believe
that they found /llinois to be an institution that would
provide them with what they need while in pursuit of
an advanced degree. If at the end of the graduate
school application process, they are convinced that
lllinois and the graduate program(s) in which they are
most interested are able to offer them the support
that they need to be successful here, | am sure all of
them will enroll. Nonetheless, | am confident that the
vast majority of the ASPIRE participants will at the
very least apply to /llinois.”
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2015 VET MED OPEN HOUSE OFFERS VISITORS
HANDS-ON LEARNING OPPORTUNITIES

House 2015, held j ranged from more technical,
on Sunday, October _ formal presentations about
4th, attracted thousands ‘ ¥- ) | a variety of subjects to
of visitors of all ages, -— : informal learning.
and those who attended

‘ 7 et Med Open v The learning opportunities

For instance, the open
found plenty to see and

: ; - \ : | house also offered
do tailored to their specific - numerous hands-on

i
INSTESLS. 'i-_ g / activities—visitors could try
For instance, pet owners \ i out for themselves some
got tips on how to train i | of the learning tools the
Rover or care for Fluffy. e , | Veterinary students use,
Folks hankering for the . is B 1 nplus touch, pet, even hold,
good ole’ days learned w ' ' in gertam cases, a wide
practical skills: how to L variety of animals: dogs,
milk a cow or a goat, or : pigs, horses, and snakes.
sheer a sheep. Parents pecty SR =" | Even birds. For example,
who needed to get the kids ¢ N T § W a menagerie of exotic

out of the house found a " h birds from the Wings of
plethora of educational 3 Wonder Avian Rescue
yet entertaining activities, north of Mahomet, lllinois,

ranging from crafts in the gave visitors a chance
kids’ tent, to petting a to see the birds uncaged

shake, to a photo op with R and up close, plus touch

) : Becky Hungerford of the Wings ’
Porky Pig. ngh. SChOO_I of Vl\zndergl-\vian Rescue holdga and even hold some of
students exploring their friendiatitheir exotic bird exhibit. them. Run by Richard and
career options could pick Becky Hungerford, the

the brains of current Vet Rescue is an animal shelter
Med students. And everyone got a behind-the- specifically for exotic birds, where, according to
scenes look at what goes on at the College of Becky Hungerford, they behavioralize them, get them
Veterinary Medicine. on a good diet, socialize them, and then, via word of
mouth and/or Facebook, find folks
who would like to adopt them.

Vet Med

student Kylee But as with any adoption agency,
Walter brings prospective families are rigorously
two of her screened—in this case, by the
friends to

birds themselves. In fact, the

SO shelter's motto is: “Where the bird

visitors can pet

- . chooses you!” The person visits
iy _ ol ; S their home (‘| don’t have a living
. / L e - 8= S room; the birds are in the living
o | . } A B g - ~ . room’ Hungerford admits), “and
e, c \ we actually introduce them to all
ﬁ-i'.i",;-;%*:ii : y - ] —— | the birds, then we watch. I've been
L;.:-_ﬂ } : : { -3 ~ = with these birds for years, and
daes & ) s == the bird chooses who they want.
gﬁ;‘ ‘i;. : : . They're very intelligent, almost like

- - S5 - a 10-year-old mentality.”
’ ' 43



Open house visitors could see up close, even
hold, numerous varieties of parrots and other
species, including Cockatiel, Amazon, Macaw,
Cockatoo, plus a couple of endangered species:
Maximilian Pionus and Eclectus.

Hungerford says their group has exhibited birds

at the open house for 13 years; in addition, they
regularly bring their birds to Vet Med so students
can have hands-on opportunities:

“They actually have hands-on with our birds,”
Hungerford explains, “because the more we can
give them hands on, the better veterinarians
they’re going to be.” She says in one advanced
class, students actually do bloodwork on the birds.
Does Hungerford teach the course?

“No, no. I’'m not a veterinarian," she
admits, "although I’ve been working with
birds 53 years; | started when | was nine
years old. But I’ve been around; there’s
so much I've learned throughout the
years.”

Left to right: Vet Med students
. Briana Grymonprez and Alex
¢ Webber staff the welcome booth.
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A local visitor to Open House 'h =

makes friends with some ferrets,
who are due for a nap.

Most of the booths or exhibits were staffed by
students, who were excited about sharing with the
public what goes on at the College.

For instance, Samantha Seeman, who’s in her

3rd year in Vet Med, studying small animals, says
one of her goals during open house is to correct a
misconception about studying to be a veterinarian:

“It’s not all puppies and kittens like
everybody else thinks,” she explains,
then admits, “It’s lots of studying and
very stressful.”

Seeman particularly appreciates sharing what she
knows with people in the community:

“When you do get to do things like open
house, and you’re talking and interacting
with little kids, talking with adults, being
able to educate people. That’s what | like
about it.”

Her exhibit was about orthopedics, which she admits
“So it’s a little more in depth than other ones...
teaching kids where their bones are.”

Another student, Alex Webber, in her 2nd year, calls
open house “a big event to show the public what we
do, let them learn about why we love animals, show
them why we love animals, get them interested, and
let them know behind the scenes.”

Webber hasn'’t settled on a specific career emphasis
yet: “I'm mostly looking at small animals, but | also
like wildlife." She adds that there are two main
groups, small and large animals, plus a number of
specializations available.

Samantha Seeman, a 3rd year Vet Med
student, teaches a youngster about bones.
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specialties, almost

- like human medicine.
Oncology, dermatology,
N 4‘* ophthalmology so there’s
;'4' e a lot of specialties that
p i people can ask about,
: especially in large animals.
v Clz::: = There’s a lot of different
= e categories people can
s . BB friends specialize in.”
— ‘I"v:rt: Regarding her future plans,
o during Grymonprez says she’s
the fall interested in mixed animal
2015 practice, “so anything from
Open horses, cows, sheep, pigs
House. and then down to small

animals like dogs, cats,
i bunnies—so a wide variety.
o

e BT E- TR

Grymonprez sees open
house as a great recruiting tool and was particularly
excited about the number of high school students
who came to the event this year.

“Anything that humans have, animals have too.
So there’s ophthalmology (which is for eyes),
dermatology (which is skin), but you can also

specialize in large animals. So you can do just “We have seen a huge turnout this year, and every
surgery for equine (which is horses), or just work year we see students coming through who are

with cows. There’s definitely lots of options that possibly looking into going to vet school. And that’s
you can choose from; so that's why it's always very exciting too to see prospective students coming in,

hard to set your track on one thing.” and that’s important to show that we want students

Currently in her 3rd year, Briana Grymonprez coming in, and we enjoy vet school.

even volunteered to be on the planning committee She also enjoys interacting with the youngsters:
because of the impact open house had had on her

SRRIEL “We especially love to see the kids

“I love open house,” she admits. “| came even coming in, too, because we want to start
before | was in vet school. | always thought it was teaching them at a young age about

so great, the students that were here working. | animals, and why it’s important to treat
always wanted to be one of those students to show animals right and take care of them

other people; so once | finally got into vet school,
| decided that | wanted to be on the committee to
help plan it, because | think it's great.”

properly.”

——

Open house is also the perfect opportunity
to show people, including her family, what
she does: “My family usually comes every
year to see what | do because | spend
almost my whole life here. | spend so much
time here studying and practicing, so | just
like to show other people what | do.”

A young
visitor
to Open
House
gets to
hold a
parrot.

i

Grymonprez says the open house featured
more educational talks this year about
different specialties:

“Because it’s not just giving puppies
and kittens shots, there’s a lot of
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At FKO, SWE's weekly outreach to Leal School, SWE members |
hold up two structures; the kindergarteners were to pick which

was strongest. The two students in the photo picked the larger ™
of the two. (They got it wrong; it was the smaller one.) \m
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SWE OUTREACH SEEKS TO INTEREST KIDS IN
ENGINEERING—SAY, “YOU CAN DO IT TOO!”

WE Outreach Co-

Directors Lara

Flasch & Ashley May
have one main goal for the
2015—-2016 school year: for the
lllinois chapter of SWE (Society
of Women Engineers) to help
youngsters believe that they, too,
can become engineers.

Flasch says that's why she’s
passionate about outreach: “| just
want to make sure that other kids
are exposed to it from a young
age and make sure that they
have all the resources they need
to understand what engineering
is and to be confident in their
ability—that they can study it and
be an engineer too.”

May’s motivation for getting
involved is similar: “l want to

be someone that encourages
kids to do what they think they
can’t.” She particularly wants to
help girls feel confident about
STEM—something she struggled
with as a youngster.

“| think just the way our society
is, a lot of girls are kind of
insecure when it comes to
science and math and these
harder subjects,” she explains,
“and they’re a lot more likely to
give up or feel like they’re not
good enough, because that’s
definitely how | felt when | was
younger.”

SWE Outreach Activities

So SWE'’s outreach efforts target
kids—especially girls, both big

and little. To cast as wide a net as
possible, their activities consist of
both large, one-time events, and
smaller, recurring outreaches, such
as in classrooms at local schools.

Their large events, held
periodically throughout the
academic year, are usually one-
time events where people come

to campus and spend a day
learning about different kinds of
engineering, doing design projects,
hearing from professors, and
getting tours of campus. For these
larger events, participants come
from all over the state of lllinois,
and sometimes outside the state.
Large SWE outreach events for the
2015-2016 academic year include:

High School Engineering Round
Robin. Held on October 10,

2015 at Loomis Lab, this SWE
outreach was a campus visit for
high school girls. At the day-long
event, participants rotated through
several different engineering
activities. This annual SWE
outreach is designed so girls can
explore different engineering fields
available to them:

“So if they're thinking about
applying to college,” May explains,
“they’ll have a better idea of, ‘Oh,
I’'m interested in math and science,
but what kind of engineering am |
really interested in?’ So we hope to
expose them to some activities and
projects related to different fields in
engineering offered at /llinois and
hope that they find one or more of
them really intriguing.”

Mommy, Me and SWE. This
day-long outreach (scheduled for
November 7 in fall 2015) brings
4th—6th grade girls and their
moms to campus to spend the day
with SWE. The event will feature
hands-on activities which represent
each kind of engineering, demos,
breakout sessions, plus a design
challenge—all appropriate for
4—-6th graders. Moms will attend

At SWE's fall 2015 High School
Engineering Round Robin, Civil =
Engineering sophomore Vivian
Nong explains to visitors about
career possibilities in her field.

Il

their own special break-out session
about how to foster their daughters’
interest in engineering.

SWE has also scheduled a number
of big events for spring 2016.

Introduce-a Girl-to-Engineering
Day. February 20, 2016 is national
Introduce-a-Girl-to-Engineering
Day. SWE’s outreach for the day is
not so focused on learning about
each type of engineering, but

Not all kids have parents
who will tell them,

‘Yes, you can do it...
You’re smart enough to
change the world!’ | want
SWE outreach to be an
organization that can do
that for kids.” — Ashley
May
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“It's a little broader,” explains May,
“‘looking at how engineering can
change the world.” Participants
will do a big design project, plus
other engineering activities, talks,

presentations, and demonstrations

from other campus RSOs. One
of SWE’s most widely attended
events, this event draws visitors
from all over lllinois.

May has a soft spot in her heart
for this outreach. From Austin,
Texas, she grew up close to the
University of Texas, and actually
went to the event once when she
was younger:

“I remember building a car with
life savers as the wheels,” she
reminisces. May had no qualms
about borrowing the activity.
“We ended up using that activity
in our DADD event last year,
and it brought back memories
of building that little car at
Introduce-a-Girl-to-Engineering
Day.

EOH (Engineering Open

House). SWE always does a
fun girl’s club exhibit for EOH
(the next one is March 11-12,
2016). May explains that they

A possible future engineer
discovers that engineering is fun.
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At the EOH
2014 SWE
exhibit,

a SWE
member
(right)
introduces
a young
visitor to
the Physics
Coaster
exhibit.

5y
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want to “Make sure the girls have
something to play with too!” But
it's not exclusively a girls' club:
“We’ll make sure the boys are
included too.”

Save the World with Engineering
(SWE). Also so the boys don’t
feel left out, SWE is hosting a
new outreach event in April of
2016, called, Save the World

with Engineering, for middle
school girls—and boys—to come
to campus and spend the day
learning about engineering. And
because youngsters tend to start
losing interest in STEM around
middle school, this outreach
targets that age group:

“In middle school,
everyone hates going
to school,” admits
Flasch. “I feel it’s a good
opportunity to draw
people in at a critical
age where people are
not really interested in
school, and they’re like,
‘What’s the point of all
this?” So SWE'’s goal is
to bring kids to campus

o

to “show them some
neat things they could do
with math and science, if
they stick with it.”

They also hope to use the event
to get parents involved. “We can
stand and talk about engineering
all day,” admits Flasch, “but | think
when the parents are doing it

too, and they’re talking about it at
home, that's when the impact will
be. | definitely know my parents
were a huge influence on me with
picking engineering.”

(Just for the record, May and
Flasch were pleased as punch that
the acronym of Save the World
with Engineering is the same as
that of their organization: “We
realize the acronym for Save the
World with Engineering is SWE,”
gloats Flasch “so that works out
perfectly!”).

DADDS (Dads and Daughters
Do Science). Similar to Mommy,
Me, and SWE, SWE'’s final event
of the school year, DADDS (April
30, 2016), will be for 1st-3rd
grade girls and their dads to do
hands-on engineering activities
together. Ashley says that last
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SWE member Erica Lee (center) explains a circuit-building activity to a \
high school visitor (left) during High School Engineering Round Robin. ‘

year, “They made cute little
Rube Goldberg machines and
other things like that. It was
super sweet.”

In addition to large outreaches,
SWE also has several smaller,
recurring outreach activities

on a weekly or monthly basis.
For those, outreach teams
generally go to local schools

or recreation centers on a
week-day to do a single lesson/
activity with the kids.

Flasch explains that SWE’s
small events allow them to
reach students whose parents
aren’t intentionally seeking to
foster their child’s interest in
engineering. Another benefit?
Kids in a classroom are
virtually a “captive audience.”

“Our small events are really
important because then we can
interact with kids that might
normally come to events like
ours,” she says. “Because |
think in order to register for one

of our big weekend events, the

parents certainly have to have
some kind of predisposition
towards engineering to say,
‘Oh, son/daughter, you should
go to this event!’ Whereas,
it's really important to be able

to interact with kids at schools,
too, because they have to be
there, and really it kind of gives
everyone an equal shot.”

FKO (For Kids Only). In this
weekly event, SWE volunteers
work with Ms. Helm’s kindergarten
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Ashley May

and Lara Flasch,
SWE Outreach
Co-Directors for
2015-2016.

class at Leal Elementary. Each
week they do a little engineering
lesson, followed by a fun hands-
on activity. “So the kids get to
build little paper rockets or learn
about density by throwing a bunch
of stuff in water,” Flasch explains.

Step-Up. Once a month, SWE
volunteers go to Edison Middle
School to discuss various topics
pertaining to STEM fields and do
an engineering project with the
students. SWE also helps with the
school’s Science Olympiad team.

CU Special Recreation
Outreach. On October 9, 2015,
SWE began a new outreach to
be held once or twice a month at
the Champaign-Urbana Special
Recreation Facility, to “make sure
that those kids have exposure to
science as well,” says May.

The Motivation Behind the
SWE Outreach Message

So what motivates May and
Flasch? Why would two busy
engineering undergrads take time
away from studying to organize
and participate in outreach?
Below the two share annecdotes
about why they're so passionate
about it. For instance, Flasch
wants to give kids opportunities
she missed out on.

Lara Flasch's Story. Even
though a lot of her relatives are
engineers, Flasch wasn’t sure she
wanted to be one until she was a
junior in high school, and regrets
not being exposed to it earlier.

“l think | had so many wasted
years in there when | could
have been learning about
engineering, and enjoying it,
and understanding it more,
but | didn’t because | just
wasn’t exposed to it. Even
though my parents were
encouraging of it, | just didn’t
have these opportunities.”
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So Flasch wants to ensure
that kids have the kinds of
opportunities she didn’t have.

Ashley May's Story. May
wants to increase kids’
confidence that they too
can do engineering. She
describes her journey from
being insecure about STEM
as a girl to a confident
engineering student at
lllinois.

May was good at math and
science, but because she
was the only girl in the 5th

grade advanced math class, - SWE member interacts with a Leal student during

she was really insecure and SWE's FKO outreach to Ms. Helm's kindergarten class.

would always talk about how - —
bad she was at math.

“It drove my dad nuts,” she recalls, “because he May reports that during high school, she finally came

was an electrical engineer, and he knew | liked into her own.

math and science, and he knew | was good at it.”

Fast forward to 8th grade. May’s school scheduled “I really discovered, ‘1 like math and

a placement exam for a new advanced science science, and I’'m good at it, and | can do

class. Because of her insecurity, she confesses: it.’ | think | only got to that point because

of all the encouragement | had from my

| decided to not tell my parents that the exam was parents, who wouldn’t let me say, ‘Oh

happening, and decided not to take the exam, just

because | thought | wouldn’t make it.” However, as I’'m not good enough,’ or ‘It’s too hard

is often the case, the day before the exam, Mom for me!’”

and Dad found out about it and made her take it.

Much to her surprise, she got in. This explains why May is so adamant about
incorporating a parent component in their outreach

- G

4 /

- v 4 Wwhenever possible.

High school visitors do an environmental «
engineering activity during SWE's fall 2015 Sol knf)w that
High School Engineering Round Robin. not all kids have

parents that will
push them like
that,” she explains,
“who will tell them,
‘Yes, you can do it.
It’s not too hard for
you. You’re smart
enough to do

this. You’re smart
enough to change
the world!’ | want
SWE outreach to
be an organization
that can do that for
kids.”



LEAL KINDERGARTENERS ARE “ENGINEERS-IN-

TRAINING” THANKS TO SWE’S FKO OUTREACH

eal kindergarten
teacher LaDonna
Helm believes that

of the 19 students in her
kindergarten class...19 are
potential engineers. So she
brings in experts to help equip
them: female engineering
students from the University of
lllinois who teach her students
about engineering via the SWE
(Society of Women Engineers)
“For Kids Only” (FKO) program.

‘I have been using the engineers
for many years,” admits Helm,
“for two reasons: one, because

| feel like they’re experts in this
field, as engineering students at
the university.”

In addition, she believes
partnering with the University,
and SWE in particular, gives her
class numerous added benefits.
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Leal’s LaDonna
Helm enjoys
SWE's engineering
presentation.

SWE member Molly McGiles (center) and a

For instance,
her students
receive
instruction from
authorities
besides her.
“And | also like
the community
partnership,"
she adds. "l
think it's a great
opportunity for
the students to
learn from other
people besides
classroom
teachers.”

One aspect

of having the SWE engineering
students teaching her class that
she particularly likes is that she
gets to be an impartial observer—
to just observe her students and
learn more about their strengths
and their needs. She appreciates
“just getting to kind of step back
and look at it from a birds-eye
view...l can’t do that when I'm
teaching lessons.”

Helm believes the FKO program
is good for her young charges in
a number of ways. For one, while
her students are doing the fun,
hands-on activities, they are also
learning a lot about engineering.

“I think it's having a positive, a
tremendously strong impact.
They are learning the engineering
process from the experts in a way

that maybe | can’t teach it to them.

Also, it's very developmentally
appropriate;” she continues. “It's
hands-on; it's fun!”

Plus, Helm believes the kids are
gaining something even more
important: the confidence that
they, too, can become engineers:

kindergartener (left) with her very sturdy
marshmallow-toothpick structure.

“So, | feel that they

are learning that it’s
possible for them to

be engineers. | feel

like they are becoming
pseudo-engineers
themselves; engineers-
in-training is what we
call them.”

Helm also likes the fact that her
students, especially the girls,
are being exposed to women
engineering students, to help
break down the stereotype that
engineering is only for men.

“The young ladies are role models
for the girls, the kindergarten

girls in the classroom. So the
kindergarten girls can see that
they too can be engineers. It's a
male and female profession.”

Like Helm, SWE member
Rebecca Boehning, a junior in
chemical engineering also has the
goal of changing the stereotype
that engineering is only for men,
and she believes that they're
making some headway.
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“| personally believe we

could see the impact
from the first day,”
Boehning relates.

“One of the
primary missions
of SWE outreach
is to change the
perception that
engineering is
"for boys." On
the first day,

we explained to
the class some
of the things
engineers do.
Then we asked the children to draw
pictures of an engineer and what
engineers do. About half the class drew
pictures of the other volunteers and me.
Seeing that the children were drawing
women as engineers made me feel like |
was really making a difference.”

Boehning's dream job is “to work on improving
consumer products so that | can make things
people use everyday better!” She also wants to
inculcate into these students a similar dream. She
says that’s why she’s participating in the outreach
at Leal, because she wants to expose the students
to all the positive things engineers can do.

“I'm hoping to show the children the power of
science and engineering. | want them to know,
even from this young age, that they have the
potential to use STEM concepts to make the world
better!”

Boehning says she participates in SWE outreach
in order to give back to the community, but also to
recruit more girls into engineering.

“Outreach is a fun way to give back to the
community,” she says. “It allows me to take a step
back from school work and help others, which

| really enjoy. Specifically, | participate in SWE
outreach because | want to empower young girls to
pursue their passions in engineering.”

What kind of impact is FKO having on Helm’s
students? Boehning reports that she and her SWE
teammates are definitely showing the students how
fun and exciting engineering can be:
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‘ Boehning and Pakeltis hold up two structures so the
kindergarteners can pick the strongest.

“This is a fun, short
event! The classroom
is very engaged when
we arrive, and their
excitement from week
to week makes me
think that we are really
showing the class how
exciting engineering
can be.”

. Like Boehning, Caitlin
Haisler, a sophomore

in Mechanical
Engineering, also
hopes “to get these kids
excited about science
and engineering by
showing them all the
different applications engineering has on their lives
and the world around.”

Haisler’s dream job is "to work on a team at either
Bell Helicopter or Boeing designing and perfecting
the V-22 Osprey," (an aircraft that can take off
and land vertically; it combines the functionality

of a helicopter with the long-range, high-speed
performance of a turboprop).

She admits that she’s participating in the Leal
outreach in hopes of getting the kindergarteners to
follow in her footsteps—to dream big.

"l want to encourage these kids to shoot for the stars.
| want them to know that they are smart, and they
can be whatever they want to be when they grow up.
| don't want them to think science is boring or just
too hard for them. If they want to build skyscrapers
or planes, to design rocket fuel, or to cure diseases
when they grow up, they can!”

Has the outreach been effective? Are there any future
engineers in the class?

Haisler says yes: “I'm definitely seeing some future
engineers in this group. The kids are full of ideas and
are extremely creative in the ways that they approach
problems. I'm excited to see what they do when they
get a little taller!”

Bohning agrees: “I think we definitely have potential
engineers in this class. Several of the children seem
especially passionate about science and engineering,
and | hope we can fuel their excitement.”

Does Helm also see some future engineers in
the group too? “Absolutely!” She replies. “l do; |
feel like they're all engineers right now. We have
potential—19 potential engineers.”



SUAREZ & JOSEK USE INSECTS & ROBOTS TO TEACH
BIOINSPIRATION AT STEAM STUDIO

aking a short break from their
| I | entomology research, lllinois Professor

Andy Suarez and Ph.D. student Tanya
Josek visited Next Generation School's STEAM
Studio, an after-school program that incorporates
art into its STEM activities (Science, Technology,
Engineering, ART, and Math). There they taught
the students about bioinspiration—how biology can
inspire engineering. The two incorporated a variety
of hands-on activities guaranteed to engage the
youngsters, teaching them about a couple of their
favorite subjects: insects and insect-inspired robots.

Highlighting the research of Dr. Suarez and Dr.
Marianne Alleyne (unable to attend the outreach),
Suarez and Josek were delighted to share a bit of
what they know about insects. However, they didn’t
just show a Powerpoint with pictures of insects;
they brought along several crates with some live
insect friends the kids could study then draw. A
few of the more intrepid students even got to hold
them. Plus, as part of the lesson, which included
the scientific method, the students tried out a raft of
robots which mimic the way different insects move.
(And yes, the kids even got to hold the remote.)

According to Coordinator Angela Nelson, STEAM
invites guest experts and goes on field experiences
in order to provide students opportunities to work
with and talk to experts in the field.

"One of the missions of STEAM Studio

is to provide relevant and authentic, real-
world connections to the concepts we
cover in our program,” says Nelson.

Ph.D. student
Tanya Josek
describes the
robot she's
holding and has
the students
suggest which
type of terrain it
might be able to
navigate.

) Al ——

Two STEAM Studio

participants examine a
very large grasshopper
up close.

g

She then adds that Suarez and Alleyne’s research on
insects was a perfect fit to their unit on biomimicry.

"They were able to involve the students in a real

lab experiment that explored the mechanics of the
insect leg highlighting engineering implications for
robotics. Allowing the students to observe the insect’s
locomotion and then explore mirrored robotic motion
was a fantastic way for the students to recognize the
depth of our topic and the importance of biomimicry
in their own lives."

Suarez and Josek wanted to visit the Champaign
school’s program because both see outreach as
important and a fun way to educate the public. Plus,
they felt their area of research epitomizes STEAM:

“Our lesson was about bioinspiration," explains
Josek, "which | feel fits into all of the subjects STEAM
embodies (Science, Technology, Engineering, Art,
and Mathematics)." She then goes on to explain

how what they do dovetails nicely with each STEAM
discipline:

“When we use insects as the basis for a robot we
design, there are a lot of aspects to consider, so we
really need to know the science or biology behind the
insect first. Why do insects move the way they do,
and what allows them to do this? Designing this robot
takes both mathematics and an art skill to create,
while actually building your design takes technology
and engineering skills.”

According to Josek, bioinspiration can help students
see a connection between two seemingly disparate
areas:
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Since the students were divided into teams, Josek
indicates that they also learned another valuable
skill: “An extra benefit was they were able to practice
teamwork and discuss results,” she acknowledges,
“which is extremely important skill in any field.”

Nelson enumerates additional benefits to her
students: " First of all, they had the opportunity to
observe and discuss the behavior and anatomy of

a wide range of insects with an expert. One of my
students is still talking about the lubber grasshopper
weeks after the visit. It was wonderful for students to
see another use for technology that went past their
everyday concepts of i-pads and computers. They
Illinois Entomologist Andy Suarez were in awe with how a Hexbug could be adapted
demonstrates for some students how to mimic the legs of insects. Another important
certain insects’ legs work. component was the real-world application of why they
were conducting the experiment and how it could
“Biology and engineering don't have to impact the field of motorized robotics. Finally, giving
be separate subjects, because they can the students the opportunity to work and research

really complement each other in many beside scientists makes it meaningful for them to
ways.” make careful observational drawings, be accurate

when collecting data, and helps them recognize that

Of course, as scientists, Suarez and Josek felt troubleshooting is a part of the job.

obliged to encourage the students in the use of the Suarez says outreach not only helps educate the
scientific method. After watching the insects move public, but that researchers benefit from it as well.
and studying their different adaptations which allow ) ) ) . ) o
them to move through a variety of terrains, students “I think outreach is essential for improving scientific
were encouraged to develop hypotheses regarding knowledge, educating the public to leat we do
which robot designs would be able to navigate best and why we do it...and it is really fun,” he admits.
through a variety of terrains: screen, grass, larger “Outreach can also increase the visibility of work in
rocks, small pebbles, and sand. Then the students ways that we benefit from as well; it is really a two-
“test drove” the robots through the different terrains way street.

to see if their hypotheses were correct. While Josek also believes outreach is valuable to

According to Josek: “The students were able to help educate the public, she is also cognizant that
practice the scientific method, create hypotheses insects tend to get a bad rap. Part of her motivation
based on the insects they saw and what results behind participating in outreach is to rectify that:
they expected. They also reflected on their
hypotheses and the reasons why they saw a
specific outcome.”

“l love to do outreach because it's fun and is a great
way to interact with the public and share what you
love, in this case, insects, with them. People
interact with insects on a daily basis, and as an
entomologist, | feel that we should be available
to the community around us to help them learn
about these insects and spiders they see and
clear up any misconceptions about them as well.”

Plus, since children often tend to be afraid of
insects, she hopes to help youngsters overcome
their phobias.

Ty il “The STEAM Studio outreach event is a fantastic
L ; opportunity to teach kids about insects,” says
- 1. B Josek, “especially because in many cases, a fear
of insects starts at a younger age, so interaction
with insects can really help.”

A STEAM Studio student examines a very
large grasshopper.
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Suarez believes the event went
well: “The kids enjoyed learning

about insects, the way they

walk, and how we may design

robots for different terrains

based on what we learn from
studying insect locomotion. The
kids liked seeing the different
insects, drawing them, and also
controlling the robots (that was
probably their favorite part).”

‘I believe the event went very

well," Josek agrees. "The
students could see a clear

connection between the robot
design and insects, as well as
the relationship between insects
and the modifications we added
to the robots to help them cross

the various terrains.”

Did the two see any future
scientists or engineers?

“Definitely,” Suarez

to science like this
reminds kids that

choice.”

Josek agrees. “Most definitely,”
she says. “There were certainly
some students that showed a

reports. "Early exposure

anyone and everyone is
a scientist, and it is not
a geeky or odd career

larger interest in science and
engineering than others, but | felt
that all of the students at least
showed a glimmer of an interest
in science and engineering.”

STEAM Coordinator Nelson
agrees, enumerating the benefits
experiences like Suarez and
Josek's visit provide her students:
"Students grow so much from
these experiences; they learn how
to ask questions about scientific
fields that they are curious about;
they learn different ways to solve
real-world problems that they may
not have thought about before;
they discover how exciting the
STEM fields can be, and it opens
their eyes to the reality that the
fields of STEAM are diverse and
very exciting to be a part of."

And the activity appears to have
had a lasting impact on the
students. According to Nelson:
"The kids always leave from these
guest experts ready to take on

the world. They really enjoyed
conducting the terrain experiment
with the Hexbugs and spent the
next day discussing other terrains
and leg designs they would like

to try. Some students had a more
lasting impression of the insects
and have been seen observing

the insects at our park and sharing
what they learned with the younger
students.

One team of

students tests
=2 arobot out on

grassy terrain.

STEAM Studio Coordinator Angela
Nelson.

“A very important
impact that it had is that
students saw how they
too can do meaningful
science and that the
field of opportunities in
their STEM eyes has just
grown a little bit larger."

Nelson, who is "always looking for
experts and field experiences to
make this program the best that it
can be," invites experts to present
at STEAM studio. She says "These
collaborations can be as small as

a SKYPE interview or as large as a
long-term citizen science project,”
she elaborates. “If anyone has
interest in offering their expertise or
being a part of the program please
contact us. | feel so fortunate to

be coordinating such a dynamic
program that has taken students

all over the Champaign-Urbana
community from explorations of
the jets at the airport, helping

to roll out hay at the sustainable
farm, to investigating insect
biomimicry. Every student has made
a connection and learned something
new from these generous people
who offer their time and resources
to impact the next generation of
thinkers."
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MAKERGIRL USES 3D PRINTING TO GET GIRLS
INTERESTED IN STEM

ocal girls who
I | participate in the
MakerGirl after-

school program are doing
more than just 3D printing
objects they’ve designed. Little
do they know it, but while sitting
there tinkering on kid-friendly
Tinker CAD (Computer-Aided
Design) software, they're
learning to think like the big
girls in STEM disciplines,

such as engineering, do. And

if MakerGirl has its intended
impact, the fun, creative STEM-
related activities will, like the

Pied Piper, "introduce girls to the
magic of science" and lead them

straight into the STEM pipeline.

Held in MakerLab on the third
floor of lllinois’ BIF (Business
Instructional Facility) on
Mondays, Wednesdays, and
some Saturdays, the program
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Sophomore Caitlyn
Deegan helps a young
MakerGirl with her design.
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targets 7—10-yr-old girls. After
a short presentation about the
theme and related scientific
principles, the girls use Tinker
CAD (a free, web-based
software program for kids), to
make 3D designs, which they
then fabricate via 3D printers.

“It gives them the reasoning
behind CADing in terms of
understanding spatial reasoning
and problem solving within a 3D
realm,” reports Charlotte Israel, : .
a sophomore in Material Science L i
and Engineering. ; 4

Co-founder Julia Haried explains
why the program is targeting
younger girls.

“We started MakerGirl
because we wanted to
make a difference in
women and girls’ lives,
and this was a way
that we could actually
do something for the
younger generation.
Because we know that
7-10 year olds, this is
a critical age for them,
when they start saying,
‘No.” We want girls of
today and tomorrow

to be unstoppable
forces that say, ‘Yes!’
to the challenges of the
future.”

Julia Haried (left) helps a young
MakerGirl with her 3D design.

-

- T

from engineering classes here on
campus to the CEOs of large tech
companies.

“So our goal is to introduce
STEM fields through 3D printing
workshops,” she continues, “just
to show the young girls in our
community how they can become
involved.”

Hein says that this semester, the
program is trying to link areas of
life like fashion and sports to 3D
printing: “They can love fashion,
but they can also love science,
and there’s a way to combine

According to Stephanie Hein, a them and do both.

senior in Molecular and Cellular
Biology and Chemistry, “The
purpose of MakerGirl is to get girls
to become active in STEM.” She
then cites a current lack of girls

in STEM fields at every level—

So in the Passion for Fashion
session, girls designed and
printed outfits for a little paper
doll and could even take the
same session over again to make
additional outfits for their doll.



The idea behind the Geared

for Greatness session was “to
introduce the girls to the ideas
of cause and effect,” explains
Israel. Here’s the scenario: two
gears were placed far away
from each other on a peg board.

“‘How are we going to solve
this?” they then asked the girls.
“You spin one, and the other
one doesn’t turn. How are we
going to solve this?” Each girl

then made her own gear and put

it on the board, thus contributing
to making the final gear move.

In STEM in Sports, the girls
were given examples of how
3D printing can relate to sports
or help athletes, and then

3-D printed sports-related
items: parts of NIKE cleats,
wheelchairs for wheel chair
basketball, or prosthetics (legs)
for paralympic athletes.

Creating with Chemistry
introduced girls to basic
chemistry concepts using the
states of matter: solid, liquid,
and gas and differences in the
molecular density of 3-D printing
plastic as a liquid (when it prints)
vs. as a solid (when it solidifies
causing the object to become
solid).

In the Sweet STEM session,
the girls, dressed up in their
Halloween costumes, designed
and printed items that make the
world a sweeter place.

A couple of MakerGirl sessions
feature local non-profit
organizations. For the Camp
Kesem session in October,

a representative from the
organization explained how
their program helps kids in
Champaign-Urbana, then the
girls 3D printed keychains the
organization could give out as
promotional items. A session
featuring another local partner,
Big Brothers, Big Sisters,

Charlotte Israel (right) with Addie, a MakerGirl regular, who is
showing off'the gear she designed then 3D printed.

is scheduled for November.
Also, two Saturday sessions

in October featured the That's
What She Said organization and
Nail Bot technology.

Co-founders Elizabeth Engele and
Julia Haried began MakerGirl in
fall 2014; they came up with the
idea in a social entrepreneurship
class they took together, then

held their first pilot session that
semester. Then in spring 2015,
around 80 girls participated in

the program. Although the two
graduated in spring 2015 (Haried,

however, is still on campus getting
a Master’s in Accounting), they
passed the baton on to a number
of students who caught the vision
and have run with it.

For example, Stephanie Hein
began working with MakerGirl

in March of 2015. Charlotte
Israel joined in May of 2015,
specifically for the summer
program. Currently the
innovation director, she’s also a
fellow with I-Venture Accelerator,
which is providing funding.

Over summer 2015, Israel and



Caitlyn Deegan dedicated

8-9 weeks solely to Left to right: Charlotte Israel,
MakerGirl, when about a sophomore in Material
300 girls went through Science and Engineering,

and Stephanie Hein, a senior

h .
the program in Molecular and Cellular

The current MakerGirl Biology and Chemistry

team at /llinois is -,
comprised of 16 . A T G
students (15 girls S iR e
and, yes, one guy) v e e Yy
representing a myriad of . 9] " S S

disciplines: accounting,
business, engineering,
CS, marketing, and
advertising. Israel reports
that they're trying to get
more people involved
from engineering and
education as well.

How do they recruit girls g - .
to the program? To give
as many local girls as
possible the chance to be
involved, the team distributed sessions). They also contacted They also have annecdotal
1500 flyers to local elementary the Girl Scouts, and report evidence that MakerGirl has been
schools, YMCAs, and at the sending out lots of emails. effective. For instance, one little
Orpheum Children’s Museum o ) irl attends every session. Her
(where they have also held Haried indicates that MakerGirl ?nother indicate;ythat her daughter
is also looking at expanding to is extremely interested in STEM:
southern lllinois, where they “She brings home forms/flyers

hope to involve Southern lllinois from school all the time, and says
University students, and also ‘Sign me up! Sign me u’p"” Mom

hopes to expand north to Chicago, confirms that MakerGirl is filling

I§ where the program won't be a particular, much-needed niche:

directly affiliated with a specific “We jumped on the opportunity
university. However, they hope to to have her do some of these

get women from UIC and IIT to classes...She’s really interested

help run it in science and math, and you just
don’t find a whole lot of programs
that are based around science
and math for girls.”

To determine whether MakerGirl
is having the impact they intend,
leaders administer surveys

both before and after sessions. Israel shares an anecdote about
They ask questions like, “What a little girl she interacted with

do you think about science and over the summer. Only one girl
technology? Do you like it? What had signed up for a session, so
5 oy - do you want to be when you she emailed the girl’s mother
o tARNAOY grow up? What does technology and said, “If she wants to switch,

s daidet f::‘:d'f‘z:‘r'la? i‘,‘";i” mean?” And based on responses,  that's fine, if she might not be
“ 2t 4 A H . »
L8 Y Enterprise Systems the program seems to be working.  comfortable being alone.” The

Efigingering (LiH “Their answers have been mom responded, “No, she’ll be

and a young improving,” admits Israel. “They great; it's fine! This kid comes,”

MakerGirl at the like Science and Technology Israel continues, “she has a

S A sl more; they rate it higher on the journal filled with her inventions,
3 f _ scale of 1-5.” and then she wanted to print out
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“So combining the two
is really fun for me,
because it’s science
and kids together, which
are the two things that

| love. That’s why | like
doing it.”

e A R . like that, but | never got to do
A iy T anything like MakerGirl. | would
o AT : have loved to 3-D print as a kid. |
X i love working with kids too, and |
v love science, obviously, because
o ' " I’'m majoring in it.”

Two sisters dressed in Halloween costumes enjoy
making their design during the "Sweet STEM" session.

=

Based on some of the
all of her inventions. It was so So | wanted to spread that conversations they’ve had with

cute! She printed out four things love of science | always had the girls, Hein and Israel believe

because she had the entire hour as a kid...to introduce kids they have encountered some

and a half to herself, and it was to the magic of science. future engineers. Hein says, ‘|
great!” Because when you’re a kid, remember one girl just loved

She also delightedly reports, it’s basically magic! So | talking to me about how she did a

« ) ; : . » coding program after school, and
There’s actually this one gir always liked seeing that she was just all excited, and she

T nt?w SO it spark in the kids, ‘This is talked to me for 10 minutes about
e I I8 R G e amazing! | want to figure out o\ she learned how to code, and

be?’ she’s like, ‘| want to be a : 9 "
MakerGirl.” Every time! She just how this works. :r?ealf;?/rezc;P?OI every day, and

writes that down.” Hein indicates that she’d like
to give today’s girls some “There've been a couple girls
opportunities she missed as a who have come in with similar

kid: “I would have loved to do interests,” she continues, “and just
something like this as a kid. | liked by talking to them, you can tell

playing with Legos and Thomas they really love this, and | can see
the Tank Engine and building stuff them doing it.”

Why do busy lllinois students
make time for MakerGirl? Israel,
for instance, hopes to get more
girls into STEM. While she's
invested in women’s education
partly because she went to an
all-girls school growing
up and didn’t think
there were any other
types, she also admits
that she had begun to
notice during summer
programs she would
take that girls didn’t
necessarily speak up,
or that few or even

no girls would take

the math or science
classes.

Left to right: Maker Girls Caitlyn Deegan, Stephanie
Hein, Charlotte Israel, Julia Haried, & Manisha Singh.

“So | suddenly became
aware that, even
within my school, there
weren’t that many girls
who liked science.



oung Mommy, Me, and SWE participant
shows that her team’s apparatus was
designed well; their egg made it through
the egg drop contest unscathed.
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MOMMY, ME, AND SWE STRIVES TO CONVINCE GIRLS
THAT THEY CAN BE ENGINEERS TOO

ommy, Me, and
SWE, a fall
outreach event

hosted by SWE (the Society
of Women Engineers) brought
26 4th—6th grade girls and
their mothers (plus one dad) to
campus for a visit on Saturday,
November 7th, 2015. The

goal of the dozens of female
engineering students who
participated in the event was
to pique the girls' interest in
engineering and show them
that, like their "big sisters,"
they too have what it takes to
become engineers.

According to Lara Flasch,

one of SWE’s Outreach
Committee Directors, “The
whole outreach committee is
all about just extending our
passion for engineering to kids
so that they’re exposed to it,
they understand how it can
change the world, and they are
confident in it as a career option
for themselves.”

Liz Gacek, Mommy, Me, & SWE
event chair, reports that she had

added incentive to participate
in SWE’s outreach: “Well,

my sister is actually here at
the event, and | just like to
see her have her mind blown

along with all the other girls!” .

One highlight of the day's
activities consisted of an
interactive round robin,
where participants visited
eight different stations, each
representing an engineering
discipline at Illlinois. There
the girls participated in a
variety of hands-on activities
designed to give them a taste
of what each discipline is
about. "Manning" the stations ¢
were female engineering
students studying those
fields who guided the girls in
how to do the activity, asked
qguestions designed to get the
girls to think, plus served as
role models.

In the afternoon, the girls
participated in an egg-drop
competition, where they learned
about the engineering process
as they designed contrivances

Left to right:
Mommy, Me, and
SWE organizers:
Ashley May,
Rebecca
Boehning, Liz
Gacek, and Lara
Flasch.

Liz Gacek with her little sister, Mary,
who participated in the event.

intended to protect a real egg as
their aparatus rolled down a ramp
and rammed into a "wall" in order
to test their design skills. There
was something for the moms too:
a session designed to challenge
the mothers to have conversations
with their daughters, encouraging
them that they can be whatever
they want to be...including
engineers.

Outreach Committee Co-Director
Ashley May reports that the event
went well. “Everyone seems to

be enjoying themselves. The girls
are really engaged with all of the
activities, and the moms are really
happy to be there to support their
daughters."

According Rebecca Boehning,
a Mommy, Me, & SWE event
chair, it appears that the moms
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appreciated it too. She reports that several moms
had approached her and said, "Thank you for
doing this! This is such a great event. How long
have you guys been doing this?" She indicates that
they all had seemed very happy with the event and
happy to be there to support their daughters.

So why did the moms take time out from their
usual Saturday routine (most likely doing all the
things they didn’t get done during the week) to
bring their daughters to Mommy, Me, and SWE?

Ana Pritchard, from Lima, Peru, but who currently
lives in Champaign, wanted to foster her
daughter’s interest in STEM.

“First, because my daughter seems like she’s
interested in some engineering things," she admits.
"She mentions that she wants to be in computer
engineering, but maybe that will change by next
year, | don’t know. So | wanted her to be exposed a
little bit.”

In fact, Pritchard appreciated the exposure to the
different types of engineering herself: “So far it's

a great experience, even for me," she explains,
"because | was exposed before, but not in a diverse
way. So yeah, it’s very cool!”

Left to right: a
Champaign girl,
Lucia Pritchard,
and her mother,
Ana; Lucia is
demonstrating

a structure she
made at the civil
engineering
table.

y -
Amaya McDuffie (right) and her teammate

(left) discuss the design of their apparatus
for the egg-drop competition.

Tiffany Armas, also from Champaign, reported that
she participated in order to encourage her daughter
to discover her strengths and also to explore her
options career-wise:

“l brought my daughter here because | just wanted to
expose her to different types of activities and different
opportunities for the future," says Armas. "What |
don’t want is for her to ever think that she can’t do
something, and | don’t want to prevent her from being
exposed to something that she is actually good at
and has a passion for. So it’s just to expose her to
something and make sure that she explores that as a
potential opportunity for her for the future.”

Armas described the event as “Very well organized,”
and also appreciated the girls getting exposed to the
different engineering disciplines.

“Great activities for the girls to interact with a lot

of different role models from different engineering
functions so that they can see the application of that
type of engineering in different areas.”

She also appreciated the activities geared toward the
parents. She found especially helpful the portion of
the day that gave parents tips about having “the right
conversations and discussion with our girls so that
we encourage them to pursue different opportunities
and pursue their passions.”

Marlah McDuffie, Associate Dean in the College of
Media, who brought her daughter Amaya to Mommy,
Me, and SWE, indicated that this was their 3rd time
participating in the event. They started when she
was in fourth grade. “This is our last go-round,” she
explains.

McDuffie acknowledges that she brought her
daughter to the event to expose her to STEM, as well
as the female role models at the outreach.

“We all have an interest in science and technology
and engineering, and we just want to be able to



daughter (left)
_ visiting the Civil
i 1 . — Engineering
u s table during
" L | . the Mommy,
k s = / Me, and SWE

il

show her all the opportunities that are available,
and hopefully maybe have her want to go into a
STEM field," she explains. "l mean, if she doesn't,
that’s fine too, but just so she knows that this is an
option for her, and it’s a very realistic option, and
she’s surrounded by so many women and people in
the field so she can get the information.”

Is there a chance Amaya will end up in STEM? While
McDuffie says her daughter is very interested in

Lara Flasch
(center), helps

A mother and

outreach learn
about structures.

Bio-engineering, she’s also interested in the arts and
theatre and music.

“But | definitely think that this is the time to expose
them to everything—as many possible options as
possible," she continues. "So the sky’s the limit.”

Her daughter, Amaya McDuffie, confirms that
her mom’s assessment that she’s intrigued by
Bioengineering is spot on:

“Because | have a very big interest in engineering,"

reports Amaya, "and | want to expose myself
even more to it because | want to be either a

two girls design
their apparatus
for the Egg Drop
competition.

bioengineer or mechanical engineer when |
grow up.”

When it comes to SWE’s commitment to
increasing the number of women in engineering,
they’re preaching to the choir when it comes to
Amaya. Even at her young age, she recognizes
not only the shortage of women in STEM, but
the unique contribution they can provide:

“We need to have more women in engineering,"
she claims, "so we have a more diverse opinion
about different things and different outputs on
things.”
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A high school
student

works on

her project
during a
ChicTech
workshop.




CHICTECH SEEKS TO FOSTER HIGH SCHOOL GIRLS’
INTEREST IN COMPUTER SCIENCE

hy would a number of
lllinois' female Computer
Science (CS) students

devote an entire weekend in early November
hosting a group of high school girls as part

of the 2015 ChicTech Retreat? Dedicated to
increasing the number of women in their field,
these CS students hoped many of the girls,
who share their affinity for computer-related
technology, might some day end up choosing
CS as a career as a result of the experience.

Sponsored by Women in Computer Science
(WCS), a student organization for female CS
students at /llinois, ChicTech Retreat, on the
weekend of November 7th and 8th, drew 49
high school students from around the state
(with a majority from Chicago’s suburbs).
While its main thrust was to expose the girls
to computer science (CS), the retreat was
also intended to foster relationship building—not
only with peers who have similar interests—but with
current /lllinois students, give participants a taste of
what being a CS student at /llinois is like, and show
the girls that if they were to pursue a career in CS,
they would have access to a ready-made network of
support.

Geared toward high schoolers, the weekend
featured challenging activities centered around
computer science. The workshops were designed
for participants with diverse computer skills, ranging
from beginners to those with more advanced skills.
For beginners, the workshop reatured Scratch; in

during Sunday's Final Presentation session.

A ChicTech participant (right) presents her project

An Illinois CS student helps a high school student
during ChicTech.

the medium-difficulty workshop, participants created
their own websites using HTML and CSS; for the
highest-difficulty workshop, girls learned how to

use Javascript to add sound-specific icons. And in
each workshop, girls created projects based on their
workshop tracks.

However, the girls didn’t spend the entire weekend
glued to computer monitors. One relationship-building
activity included a photo scavenger hunt, which
helped the girls become familiar with campus. Plus,
Saturday's girls’ night featured some fun, girl-bonding
activities: a movie, painting nails, and making jewelry.

On Sunday, the girls’ parents were invited to lunch,
then a final session showcasing all that the
girls had learned, where girls from each
workshop did demos of their projects.

While the retreat planners sought to foster
relationship-building and to give the girls a
good time, the main goal of the event was

to expose them to computer science in

hopes that they might choose it as a career.
According to /llinois CS junior Brianna Ifft,
Director of the fall 2015 retreat, “We hold the
ChicTech Retreat in order to spread awareness
of computer science to high school girls. The
retreat gives them an opportunity to grasp the
concept of computer science and decide if it is
something they want to pursue in college.”
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The WCS members who helped with the
retreat also indicated that their ultimate
goal in participating was to recruit more
girls into their field. For instance, Jingxian
Zhang, a second year master's student
who taught the HTML/CSS workshop,
admits, “I sincerely hope more girls could
come to CS field after seeing the charm of
it.”

Zhang reports that when she decided

to go into computer science, she hadn’t
really known that much about the field.
That's why she decided to participate in

the retreat—in order to give more girls
exposure to what computer science is like.

“When | was choosing my major in
college, | didn't have much idea of
what CS or EE students would do.
So by taking part in ChicTech and teaching
the workshop, | wish the girls could have a
basic understanding of what they could do
with CS knowledge before they come to the
point of choosing their majors.”

Crystal Xinyu Wang, a CS sophomore, taught the
Scratch workshop for girls with beginner experience
in coding. Wang also participated in ChicTech in
hopes of increasing the number of girls in computer
science. But unlike Zhang, Wang says she herself
participated in similar workshops while she was in

high school and those had a significant impact on her

choosing CS as a career.

“Those were definitely the main reason
| chose to pursue an education in
computer science,” Wang admits.

An Illinois CS student (right)
helps a ChicTech participant
troubleshoot her project.

An llinois CS
student helps a
high school student
during ChicTech.

“l wanted to pass along a similar to
experience, and the ChicTech retreat
was the perfect way to do that. My

goal this weekend was to share my
experiences in computer science with
girls who are interested and might
otherwise not know someone who is
involved in computer science. Exposure
to computer science is most important
for young girls because that's the most
effective way of increasing the number
of women in computer science.”

ChicTech Director Brianna Ifft also hopes that the

weekend helped the girls understand that while there

aren’t a lot of girls in the field of computer science,
they wouldn’t be alone, but would have access to a
support system of other women in CS at /llinois.
Thus, the weekend offered plenty of networking
and relationship building with the CS students
who helped run the event, as well as a panel of
CS students so girls could find out what being a
student at lllinois is like.

“With females being a minority in the field,”
admits Ifft, “we really want to show these high
school girls that there will be a support network
out there for them if they choose to pursue
computer science, whether or not it is at UIUC.”

What impact did the weekend have on the girls?

Zhang reports that the girls in her HTML/CSS
workshop learned a lot about creating a website.
“The girls explored knowledge from new fields,”



A local high school
student learns
about HTML and
CSS during a
ChicTech workshop.

she says. “They learned how to create
interactions with images and hyperlinks on
website, how to modify the background of
a website, etc. What the girls made with
HTML/CSS are portfolio websites, so | think
they also learned how to effectively show
their experience and achievement to the
others using websites.”

Wang believes the girls in her Scratch
workshop also appreciated learning new
computer skills. “I thought the girls had

a lot of fun, and Scratch is such a great
language to introduce them to object-
oriented programming. | think the biggest
impact is that they got an idea of the things
programming is capable of in a fun and
immersive way.”

Ifft believes the retreat had just the impact
they intended: “The girls really enjoyed
it,” she reports. “From their feedback,
they loved meeting other girls with
the same interests, and also really
enjoyed learning a new technical
skill. The girls also were glad for

the opportunity to talk to current
students who could answer their
questions about what it's like to be a
computer science major, and what to
expect from college life.”

ChicTech
participants work
on their projects
during one of the
workshops.







RESEARCH EXPERIENCES AND
PROJECT-BASED LEARNING
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FORMULA SAE: SHAPING ENGINEERS WHO THINK

OUTSIDE THE BOX

t makes sense that o "_‘j"”__.ﬁ_._.-."'.-.'.-."'_.l_..___
three of the leaders ' - _

of lllinois’ Formula -
SAE racing team, senior i
Mike Bastanipour and juniors [ L
Alex Allmandinger and Keith 3
Harris, want careers in the
automotive industry or motor
sports. These MechSE
upperclassmen have spent
the last several years
designing and competing a
high-performance racing car
and interning at companies
like Ford and Chrysler. But,
they’ve been infatuated with
cars since way before that.

For instance, it's been BT
Allmandinger’s chosen
profession ever since
he had an epiphany and
resigned himself to the fact :’-'

that he wouldn’t get to be

a professional athlete: “At

about the age of 12, | realized

| wasn’t cut out for that!” he acknowledges.

Allmandinger sees motorsports as a perfect
marriage—ijoining his love of cars and his love of
competition: “I've grown up loving cars, but I've

also been very competitive. Motorsports is the one
thing that combines the automotive industry with the
competition side of things. That drive to get things
done on short deadlines, to beat other teams, to be
the best—that’s what draws me to motorsports.”

Harris’ career aspirations are similar. “Definitely
something with cars,” he says, “since I've been
around cars for so long, and it’s just kind of become
a part of me.” He says motorsports has lots of job
opportunities: Indy car, Nascar, Formula 1. “There’s
a lot of need for engineers since all of those teams
are trying to improve the cars and win.”

Motorsports is why these students chose lllinois.

For instance, Harris recalls that two brothers visited
his high school and gave a presentation about SAE.
Afterwards, he told himself, “I’'m going to do that; |
absolutely want to do that.”

e L

Harris showed up to woo high
school visitors during MechSE's |
Open House this past fall.

In fact, he was actually
considering a school in
Austria, but says “the whole
learning-German thing made
it hard.”

So with SAE uppermost in
his mind, during each school
visit he would get a personal
tour of the garage and meet
the team. lllinois “was a step
above and was really pretty
impressive,” he says. “It was
definitely one of the biggest
drivers in deciding where to

go.”

The Formula SAE team
(named for their main
competition hosted by

the Society of Automotive
Engineers) is comprised

of students from across
Engineering, with around
half from MechSE
(Mechanical Science and
Engineering). However, their car involves more

than just mechanical. An aerodynamics subsystem
(comprised mostly of aerospace students) builds the
bodywork and works to boost the car’s performance.
The electrical team (mostly from ECE and Computer
Science) does the electronics.

But the three believe SAE’s interdisciplinary aspect
has made them more well-rounded. For example, for
three years, Bastanipour worked on the electronics
subsystem. (Team captain this year, he’s taken on
more managerial duties.)

“People usually shop around and choose the
subsystem they have the most fun on—whatever
interests them the most, not necessarily what

they’re cut out to do, based on their degree,” says
Bastanipour. “Because you can learn a lot more when
you do that.”

Take Allmandinger. He was torn between mechanical
and aerospace when he applied to lllinois; being

on the aerodynamics subsystem has filled that
“aerospace niche.”




lot of high technicality analysis
work,” he says. “It’s really
allowed me to expand outside of
the mechanical realm.”

While Harris has mostly been
mechanical (last year he led the
chassi subsystem; this year he
switched to suspension), he has
another big responsibility: he’s
the main driver during races.

In addition to exposing members
to other disciplines, SAE fills
another void: project-based
learning:

says
Bastanipour. He says most
MechSE courses are theoretical;
students don’t really build any
projects or apply what they learn
in class.

For example, they design
something, analyze it (if it's

™ g i, )
¥ - = R P y d_
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' changes a -
tire on the =
Formula
" SAE car.

structural, make sure it's not
going to break but can last the
whole racing season), figure out
how to manufacture it, make it,
then assembile it to the car. And
integrating their part with what
other team members are doing
teaches them a real-world skill—
cooperating with others.

Bastanipour says, “Just the sheer
amount of hands-on work” gives
SAE students a jump start on their
careers: “All the stuff you'd learn
later on in industry, you get to learn
here for four years just by joining a
team and working on a car.”

Allmandinger says another

benefit is learning how to

design something that can be
manufactured cost-effectively:

“It is easy to design a super
intricate part that works really well,
but would cost 20-30 grand to
manufacture,” he admits. But SAE
has helped them learn “what’s
feasible, and what’s not.”

Harris adds that, on class projects,
there’s “a pretty notable difference”
between SAE versus non-SAE
students: “It just puts you miles
ahead of the people who haven't
had those same experiences.”

While two revamped mechanical
design classes involve projects
(student teams build a contraption
to complete in a challenge), “They
still don’t reach the level of having
a really big part on a car and
having to do all the steps,” says
Bastanipour. He equates what
they do with senior design: “a lot of
work, and going through the same
paces that people on this team do.”

Their hard work all fall designing
then building their race car pays
off—and is tested—in spring at
the two big races in which they
compete. The biggest one, held
at the Michigan International
Speedway, is a two-part
competition with static (such as
business/marketing and design)
and dynamic events (such as

racing). For one static event,
teams design a business and
marketing plan for starting a
company to make their car and sell
it to weekend racers.

For the design event, “people from
industry come in and evaluate our
designs and grill us about why

we did what we did,” says Harris.
Since Michigan is the home of U.S.
automobile manufacturing, judges
are from nearby companies: Ford,
Chrysler, GM, etc. Harris and
Bastanipour, who both interned at
Bosch, knew one design judge.

“One of my coworkers was a judge
who specifically had our team and
spoke to us,” admits Bastanipour.

So did knowing the judge help the
team? Bastanipour’s cryptic retort:
“It was interesting.”

He explains that, rather than giving
them points because he knew
them, the judge “was a little bit
harsher since he expected more
out of us.” The one perk: knowing
the judge made it “more casual, it
was somebody we knew that we
could talk to, ask questions.”

While the guys say Formula SAE
is not about the fastest car, they're
proud of their accomplishments
and keep their trophies on display.

While the team loves competing—
they want to build a fast car

and, obviously, want to win—
Allmandinger says that’s not their
primary motivation:

“We haven’t lost sight of the
fact that it’s an engineering
competition. It’s more about
learning than it is about
making the fastest car
possible. So we could skip

a lot of steps and make a
really, really fast car, but we
would lose a whole lot of the
design process and a lot of
learning components for new
members.”



In fact, they often opt for learning over winning
because of financial considerations:

“You can spend money on the best
components and all the best parts,”
admits Allmandinger. “Some of the
things we design ourselves, actual
companies make, and probably make
them better, but they’re way more
expensive. But just going out and
buying a part wouldn’t be the same
as designing your own, actually
going through the whole design and
manufacturing process. That’s where
you learn the most.”

So just how much does money come into play? Is
there a ceiling on how much teams can spend?

The answer is: no. The sky’s the limit. “You could
really spend until you ran out of money,” admits
Bastanipour.

So don’t teams with a member whose dad is really
rich have an unfair advantage?

The answer is: yes—daddy can foot the bill. “That’s
how all of racing is,” says Harris. “There’s always
the rich dad who bankrolls people.”

But while motorsports may have embraced the old
saying, “Money makes the world go ‘round,” (or the
racing car), the guys say it's a good thing on many
levels. For one, the financial incentive contributes
to teams’ interdisciplinarity...and networking:

“Teams that stretch out from just doing engineering
to doing more PR and sponsorship outreach
definitely benefit from it,” says Bastanipour.

He says teams can spend well into the six figures
and “have tons and tons of logos on the car,”
because one of their goals is to reach out; if they
need to make or order a part, they try to get it for
free. So, one of motorsport’s unspoken rules is,
“The more that you can network with people and
get stuff,” recites Bastanipour, “the better you'll do
overall.”

Allmandinger says networking can net more than
just free parts. Having really good connections with
sponsors has gotten team members internships...
then jobs.

Then, in a further chicken-and-egg effect, having
alumni in companies gets them first dibs on parts.
For example, in August, their alumni at Ford, which

has a really big lead Mike

time on parts, say, Bastanipour
“Hey, if you guys displays the
need anything made steering
we can do it; just wheel they
get it to us now.” So designed
Bastanipour sends and built.

a list of already-

designed parts,

which Ford whips up.

“So yeah,” admits

Bastanipour, “it's 3
definitely good to

have ins with those

big companies that [ -
can make stuff for you

that we’'d otherwise

have to pay a lot of

money to do here.”

So, assuming the

previous year’s car is

still around, does the

team start over from scratch with their design (and
parts), or build on the previous year’s design?

The only rule is that the car’s structural frame (roll
cage) must be new every year (for safety purposes).
“But otherwise, you can reuse everything if you
want,” says Bastanipour, but conscientiously qualifies
that with: “| think it would just be a little bit unfair if
you took the car from last year and started testing

on it immediately. They want you to actually have to
build something 