Winter 2011 Volume 2, Number 1

A BIANNUAL PUBLICATION OF THE MARYLAND MATHEMATICS, ENGINEERING, SCIENCE ACHIEVEMENT PROG

Calculator Controlled Robot Saturday Academy

MESA Saturday Academy participants constructing
calculator controlled robots.

In the fall of 2010Maryland MESA offeredthe
Calculator-Controlled Robot as a six weelsaturday
Academy Programto 18 elementary and middle school
students. The activities associated with the Calculator

Controlled Robot are designed to enhance math conce:

taught in elementary, middle, and high school and engze
students in handsn inquirybased missions. Bpro-
gram and curriculum were developedyson
Tuchscherer, an Einstein Fellow and math specialist in
the NASA Explorer Schools program.

Students learned TI Basic programming language
they programmed their graphing calculators to perform
missions that were modeled after the MARS Rover pro:
gram. To complete the missions, students had to progr:
their calculator robots to carry out a variety of tasks, in-
cluding: determining distance from speed and time mes
ured with the robot; exploring the relationship between
circumference, diameter, and pi; and programming the
robot to navigate a maze.

Ailt was a privil e-Gontroded
Robot P r o DamiallenJefders@nahe idstructor

for the program and assisting MESA Regional Coordina-
tor for Mont gomer y -COrgrolledt y
Robot Program is relevant, valuable and necessary be-
cause it encompasses all aspects of the STEM (Science
Technology, Engineering, and Mathematics) fields. The
program allows the students to experience simulated, rea
-world scenarios which expose them to possibilities they
may not be afforded in their daily math, science and tech}
nology curriculum. It also helps them understand, at a
deeper level, the foundations of technology and how sci-
ence and math play a major role in many of the devices
they use daily, i.e. videp
Jefferson explained that the Calcula@wntrolled
Robot Program also promotes engineering and provides ja
well-rounded, handen educational experience that is
engaging and fun. ARThe st
about their experience because they are enjoying what
they do and have tangiblej|r

ud

pated in the program were diverse in age and grade leve
and, according to Jefferson, this promoted an environ-
ment for tearrbuilding. Advanced students often offered
support when they noticed their peers having difficulty
with math concepts.

MESA students preparing for the Calculator-Controlled
Robot competition.

The Johns Hopkins University Applied Physics Laboratory
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College Prep Program: Cultivating the Next Generation
of Engineers and Scientists

Mathematics (STEM) fields and 90% of the students
come from backgrounds that are underrepresented in
these fields.

Students from the 2010 program reported great satis
faction with CPP, demonstrated a clear understanding of
the college application process, and have since improved
their scores on program tests and the SAT. Students als@
showed increased motivation and interest in the STEM
fields.

have the knowledge of everything | need to know before

this program. | would like to thank MESA and APL for
T P L making this program available to us. | would also like to
Participants of the 2010 College Prep Program. thank the volunteers who helped us along the way. This

A testimoni al from one [
|l earned so much in one summ

P

start my senior year él dm ye

has been a great summermapd

While many high school students spent Saturdays
during the summer at their leisure, 20 students attending
theMaryland MESA College Prep Program(CPP)
spent their Saturdays (and nearly 100 hours) getting pre-
pared for college. The program was built upon the suc-
cess of the 2009 summer program and offered a variety «
activities to help underserved students envision a succes
ful future and prepare for college.

CPP was a fourteemeek summer program that en-
compassed a variety of activities, including SAT prepara-
tion, college application guidance, financial aid, college
visits, parent workshops, a resume workshop, mock inter
views, and inspirational speakers. The goal of the pro-
gram was to encourage students to pursue advanced de:
grees, apply to top colleges, and explore STEM careers.

The program was run entirely by volunteers, primar-
ily STEM professionals, with the support of the Maryland
MESA Central Office and JHU/APIWilliam Gray and
Karla Roncal, both JHU/APL Electrical Engineers, were
the creators and facilitators of the program. Additionally,
over 30 JHU/APL employees and other community mem:
bers volunteered their time to make the program a huge
success.

The students who patrticipated in the CPP were di-
verse in many ways, encompassing a wideety of
backgrounds, academic records, and experiences. The
average grade point average (GPA) of the students was .
3.7. Fifty percent of students accepted to the program wil
be the first in their families to attend a feygar college
and 50% of the students are eligible for free or reduced
lunch. Approximately 80% of the students were inter-
ested in pursuing Science, Technology, Engineering, or
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M D M ESMy the numbers

SehoalD e e Regions with Maryland MESA Programs

Schools Served: 134
Elementary- 62
Middle - 43
High- 29
Total Number of Students
Served: 3,074

AN 2009-20010 Locations
[ IProjected Expansion Areas

20092010 MESA Students
by Ethnicity

American IndiariNative Alaskan
1%

ES

™

20092010 High School Seniors

Academic Major Choices

Percentage of 2002010 graduating seniors who plan to major in
science, engineering, or math related career field (STEM fields are

highlighted in red): 64%

Engineering 39% Physics 2%

Hispanic Undecided 20% Accounting 1%

4% Biology/Biochemistry 5%  Architecture 1%

Percentage of minority student groups Business 4% Communications 1%
participating in MD MESA51 94 Nursing 3% Culinary Arts 1%

Chemistry 2% English 1%
ZOOQZOE)LOCI\;AE%A Students Pre Med 2%  Game Design & Dev. 1%
— Psychology 2%  Public Health 1%

Not Reported, 4%

Pre Law/Crim. Justice 2% HVAC 1%
Computer Science 2% Pharmacy 1%
Economics/Finance 2%  Physical Therapy 1%
Education 2%  Political Science 1%
Environmental Sciences2%  Radiography 1%
Information Technology 2%  Sports Management 1%

Number of female students who partici-
pated in MD MESA1 ,445 *All values were rounded to nearest whole number

1%

APL MESA MATTERSWinter 2011



COORDINATOR SPOTLIGH

Mary Smilek is a 4"
grade classroom teacher at
Severn Elementary School in
Severn, MD, Anne Arundel
County.She has been in edu-
cation for 23 years and taught
in Maryland, Pennsylvania,
andMassachusetts school dis-
tricts.

Smilek and Severn Ele-
mentary School (ES) first be-
came involved with MESA in
2001 when the school princi-
pal, Veronica Williams, a strong supporter of the pro-
gram, wanted to bring MESA to the students at her ele-
mentary school. Since that time, the Severn ES commu-
nity (staff, faculty, administration, parents and students)
have greatly supported and appreciated the MESA pro-
gram.Smi | ek sai d, wayltdgetistadenssn
excited about Math, Science, Engineering and Technol-
ogy. It gives all students the opportunity at our school to
bel ong to a

r es p e c tTheuSkvera n ditiomtphiegattthe regionas and state MESA Days over
ES MESA program is made up of a diverse group, includthe last ten years, including the state championship in

tant thing our students get is a sense of belonging, said
Smilek. AMany kids have made ¢
others they normally dori'tnt er a8 mi Wwe k & s ¢
of wisdom t o yhuecan'tsudceed vwethouts
failure, always do what feels right in your heart,
andnobody'sperfect 0

Severn ES studengmjoy the MESA projeebased
learning activities completed at weekly meetings that in-
volve research and engineering.ME S A
how to solve problems, work cooperatively in groups,
and to be flexible, said Smilek. She believes the success
of her MESA program is due to parental and community
support.i The teachers and
age the students to do their best and actively guide them
in making discoveries and using scientific processes in
order to make connections

MESA has brought recognition to Severn BS.
2006, JHU and Severn ES were presented the Nancy S.
Gralsnhiok Excellenae for Minority Achievement Award
as well as the Anne Arundel Chamber of Commerce Part
nershipAward. Severn ES haalso wonseveral compe-

Dl

ing studentswitlk peci al needs. Al ©0W9mnk the most i mpor -
RECTORG6S (
To paraphrase Charles who bel i eves At hat reaffirfyr

going strong and growing.
There is a focus on promot-
ing STEM and developing
the future workforce of sci-
entists, technologists, engi-
neers and mathematicians
from educational institutions

and corporate industries. Fortunately, we have been con-funding to help ensure the quality and continuation of the
tributing to this endeavor for over 30 years, successfully |program.
wor st

mi ght add. Alt i s the
has been significantly reduced, due to the cuts in state
funding, while the demand for additional programs has

increased. Other MESA USA programs are experiencing

similar difficulties due to the reduction in state support.
In spite of this dilemma we will use the military ap-
proach, of fAadapt and
guality program dedicated to serving the students of
Maryland and answering the call from President Obama
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Di ckens, nit iscabe belse & t he worl dos
times and it is the worst of and technological innovation is essential to meeting the
ti meso. Maryl anlaMES®Mg é $ @d$ moteland snorejebare-ur
experiencing fighier beSTEMfskills, it -is P
ti meso becauseclwasar®TEMIi wWwbr kforce to ad

*President Obama Launches "Educate to Innovate" Campaign
o v e rfocExcailenee in Scierce, teenmology, fngireering & Mathy ¢ i

of the 21st century, such as developing clean sources of
energy that reduce our dependence on foreign oil and di$
covering cures for [diseakp

Maryland MESA is up to the challenge of effectively
preparing the next generation of STEM professionals. Wj4
hope that state and local government, industry, and com-
munity partners will maintain or increase current levels of

1”4

of, ti mesd because
[ Rt H Al

Paula H. Shelton, Executive Director

our

(Stem) Education. Office of the Press Secretary. Web. Novem-
ber 23, 2009.< http://www.whitehouse.gov/>
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Over 400 elementary MESA students from in science and allowed students to ask and seek an-

Anne Arundel, Baltimore, Calvert, Charles, How- swers to Awhat ifo quest.i
ard, Talbot, andS t . Mar y 6 s Bali-u nt itoghe obgectsdand how changes affect the way ob-
more City school districts traveled to the Maryland jects work.

Science Center in Baltimore to participate in Mary- Will Gray andKarla Roncal, electrical engi-

|l and MESAOGs precoll ege inmietrisataitvd HUd AdPen arsatwe | i
est in math and science. Students participated in a summer College Prep Program, provided a work-
number of handsn exhibits such adinosaur Mys- shop/presentation describing exciting career opportu
teries Your Body: The Inside Stqr@ur Place in nities in science and engineering. Students learned
SpaceandFollow the Blue Crab The future scien- about the types of coursework and skills required to
tists and engineers also participated in an assembly be a successful engineer or scientist.

program that offered mindoggling demonstrations
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MESA Gives Thanks

The Maryland troduced to the Maryland MESA program by Ratcliffe.
MESA program would Her outreach has enhanced the Sea Perch experience by
like to honor and thank bringing scientists and engineers into the classroom to
one its most dedicated mentor teachers and students. The training and workshops
supportersToby provided by Ratcliffe create opportunities for students to
Ratcliffe. Ratcliffe is site be exposed to projetiased engineering and assists edu-
coordinator for the Na- cators to infuse engineering concepts into classroom in-
tional Defense Education  struction.

Program's (NDEP) Pre She was instrumental in opening a college chapter qf

Engineering Partnership MESA at Montgomery College, the first in the eastern
in K-12 Educational Out-  U.S. region, where engineering and robotics club students

reach at the Carderock serve as student ambassadors who go out into the public
Division of the Naval school system to mentor, tutor, and encourage youth to
Warfare Center. In this position, she manages a combina-consider engineering opportunities.
tion of Defense Research and Engineering and general Ratcliffe is a strong advocate for the MESA program

and administrative funds for Carderock's Community and has supported many of its programs and schools. She
Outreach efforts, and leads a team of forty scientists and has opened doors for MESA to new partnerships with the
engineers who bring hand® engineering projects into US Naval Academy, Army Research Laboratory, and
the classroom in order to encourage students to pursue NDEP. The students and staff of MESA are grateful for
careers in science and engineering. Ratcliffeds commitmentmanld

The Sea Perch, a program that teaches students engi-
neering and underwater robotics by designing and build-
ing their own remotely operated vehicle (ROV), was in-
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ALUMNI UPDATE

designed to serve as a resource for those interested
in pursuing the STEM fields.

Dawnielle Farrar, Ph.D. Q: When did you graduate, and what was your de-
Sensor Science Group gree in?

Milton S. Eisenhower A: | have earned degrees across a few disciplines. |
Research Center earned dual B.S. degrees in Physics and Electrical
JHU/APL & Computer Engineering, dual M.S degrees in Elec-

trical Engineering and Materials Science & Engi-
neering, and a Ph.D. in Materials Science & Engi-

Alumni Q & A neering (2010).

Q: Where do you work and what is your role?

A: | am a Senior Electrical Engineer and Materials
Scientist at APL in the Milton Eisenhower Research
Center- Sensor Science group. | have served as
Program Manager and/or Lead Engineer on space-,
materials-, sensor-, and biomedical-based pro-
grams.

Q: When were you involved in MESA, and how did
you hear about it?
A: | became involved with MESA during my sopho-
more year of high school. | chose the MESA club as
one of my after-school extra-curricular activities. It
was a great way to get involved with other students
interested in science and/or engineering and try new
science-related activities. At such time, | was not
completely aware of all the other benefits that were
gvallable through the .MESA program. Once hgao_l- college? If so, how has that experience affected
ing off to college, my involvement with MESA dimin- o
ished. After being employed at the Lab for 1 year you: o -
and | earning of the Labds A Noglqupottgejflrstlnm -farﬁ]ll}ﬁto y ng(}‘\ol- [
cided to volunteer my time to assist and encourage Ieae, utl wals th flrsf)p@rso h family'to'earn a
other young people interested in STEM Ph.D. The_re has been no direct impact on me as a

' result of this, but | now serve as a source of inspira-
tion and encouragement to other family members
who have academic aspirations.

Q: What advice would you give students wanting to
enter in math, science, or engineering fields?
A: Start early, commit to it, and NEVER quit.

Q: Were you the first person in your family to go to

Q: What does MESA mean to you?
A: MESA is an early development outreach program

6

Al pha Phi Al phados Contri bution

The Howard County Alumni Chapter of the Alpha  general and to become more competitive in MESA Day

Phi Alpha Fraternity, Inc presentethrold Williams and events in particular. o
Annette Olney, Howard County MESA Regional Coor- The Alpha Phi Alpha Foundation of Howard County
dinators, anddiane Martin, Howard County Public supports several local educational programs and initia-
School Systemdéds (HCPSS) Ditivee Edrytand MESA isShonareddonbe gne df thersupk
and Community Services with a check to support a ported programa.

MESA program. This contribution to the HCPSS Mary-
land MESA program will be used to provide finan-

cial support to the MESA program at Cradlerock School
(Upper Division) in Columbia, MDWilliams explained
that the Afunds will be use
for the MESA teacher, purchase instruction materials and
help defray the cost of a field trip if that becomes neces-
sary.In addition, the fraternity members will offer their
expertise in math and science in order to enhance the
learning environment of MESA studenthis will in-

clude getting the students better prepared academically in

¢ Orderof: /sl Gounty Publc School S tom (oo

Two- Thowsgndand—— —
2040 poltars
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2011 MESA CALENDAR

18- Precollege Career Fair for Middle and High School Students at the Marriott Wardman Rark in
Washington, DC
25-1st and 2nd Quarter Grades Due in MESA Database

6-Gi r | Power: Changing the Face of STEM hlel d
10- Regional Coordinators Meeting

1720-2011 Innovate STEM Conference at Morgan State University

2327- National Society of Black Engineers (NSBE) Conference in St. Louis, MO
25- Eastern Shore (Talbot & Worcester Counties) Regional MESA Day

30- Charles County Elementary Regional MESA Day

30-Cal vert County & St. Maryods County EI ermqe|nt
30- MESA Scholarship Applications Due
31-Cal vert County & St. Maryds County Middl,]le
31- Charles County Middle & High MESA Day

31- Nominations for Teacher & Student of the Year Due

1 - Baltimore City & Baltimore County Regional MESA Day

7 - Regional Coordinators Meeting

8- Howard County & Anne Arundel County & Montgomery County Regional MESA Day

1922-NOBCChE (National Organization for the Professional Advancement of Black Chemjst and
Chemical Engineers) National Science Bowl/Science Fair Competition in Houston, TX

22-Third Quarter Grades Due

9-St at ewi de MESA Day held the JHU/ APLOs aft |t
27- Senior Summary Data Due in MESA database

2 - Regional Coordinators Meeting
2326- MESA USA Competitions in Seattle, WA

4-2011 Advisor Workshop

Attention: Howard County MESA High School Students

APL has partnered with Howard County high schools to support and provide opportunities for students in the area
of mat hemati cs, science, engineering, computer SCi ¢n
places qualified students recommended by their schools with an APL assigned mentor. The students come to APL for
an average of-80 hours per week during the academic school year to work on research projects. Examples of projects
include the unmanned aerial system and using programming languages such as MATLAB and Python.

To get involved contact your Gifted and Talented (GT) Resource Teacher or High School MESA Coordinator!

APL MESA MATTERSWinter 2011 7




JHU/APL Tours

On December 7, 2010, Maryland MESA hosted tours Biegel, and Miller also demonstrated the Virtual Learning
of the Johns Hopkins University Applied Physics Labora- Environment prototype that was designed to bring a 360
tory (JHU/APL) for 33 Maryland MESA students, coordi- degree immersive learning environment to classrooms arr]d
nators and chaperones from Baltimore City College High provide educators with a new way of engaging students i
School in Baltimore City and Arundel Senior High School reading, math, and science.
in Anne Arundel County. The JHU/APL tours allowed Jeffery Chavis, Supervisor of the Enterprise Archi-
students to interact with engineers, mathematicians, and tecture Group in the Enterprise Knowledge Systems Gro{p
scientists in their professional environments and exposed (VES) within AISD, presented an overview of the field of
students to career possibilities in the STEM fields. Stu-  cyber security. He also discussed career opportunities ir
dents were captivated by presentations from the following this emerging field and suggested coursework and prereq-
JHU/APL departmentsGlobal Engagement (GED), Ap-  uisites.Stacy Murphy, HRSD6s Col |l ege Re.
plied Information Sciences (AISD), Human Resources andgram Manager, informed high school students of the JHU/
Services (HRSD), and National Security Technology APL college internship program as well as many career
(NSTD). opportunities offered at JHU/APL. NSTD members,

GED membersTim Frey, Assistant Group Supervi-  Dwight Carr, Project Manager for the Systems Engineer
sor of the Special Concepts Engineering and Developmening Group (STQ)Bobby Armiger, Supervisor for the
Group (GSD)Paul Biegel,G S D fteractive Simulations  Biomechanics Section of the Biomedical Engineering
Program ManageandJim Miller, G S D éupervisor of Group (STG), antatt Johannes Mechanical Engineer
the Visualization Section and Project Manager for the Vir- in STG, showcased the modular prosthetic arm and Seg-
tual Learning Environment, highlighted the Lunar Lander way Sally to introduce students to exciting careers in bio-
systems engineering prototype, a tool designed to provide medicine and robotica.
360-degree representation of the Lunar South Pole. Frey,

MESA Director Receives STEM Education Award

Mar yl and MiarS,Anteested in the STEM fields. Her outstanding com

Executive Director, mitment to the Maryland MESA program and to creating &
Paula Shelton has pipeline of students that will become this country's next
been awarded the Black generation of leading scientists, technologists, engineers
Engineer of the Year and mathematicians is evident. In the two years Shelton
(BEYA) K-12 Promo- has been the director of Maryland MESA, she has ex-

tion of Education panded Maryl and MESAO®Gs prog
award. Shelton is being medicine, college preparation, cyber security, and robotigs.
recognized for her She has also increased the number of corporate, govern;

Dr. Ralph Semmel, Directorof JHu/ St r ong ¢ o mnmentraedrcammundy partnerships, giving educators more
APL, congratulating Shelononher e nhanci ng mioppontunities fer préfessional development to improve
award during an APL event honor-  gpportunities to partici- STEM teaching, and students more opportunities for en-
ing BEYA award recipients. pate in science and en-  gaging in handsn STEM learning experiences.
gineering through exemplary teaching and outreach activi- Shelton will be presented with the award at the annupl
ties and through promotion of scientific and technical edu-Black Engineer of the Year Awards and STEM Global
cation programs. 0 Competitiveness Conference at the Marriott Wardman

Shelton is passionate about getting students, particu- Park Hotel in Washington D.C. in February, 2Gd 1.
larly those in underserved and underrepresented popula-
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