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Science, Technology& 
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Tuesday, April 28, 2015



GW will host the 9th Annual Science, Technology & Engineering Day on 
Tuesday, April 28, 2015, 9 a.m. to 3:30 p.m. 
 

2015 workshop choices include:

•	 CSI-Cyber—The Case of the Stolen Exam

•	 DIY Sensor Network for Environmental Monitoring

•	 Genetics and the Key to Personalized Medicine

•	 Medical Technology: Disease Diagnosis in the Clinical Laboratory

•	 Quadrotor Dynamics and Flight

•	 Saving Lives: How Cutting-Edge Vehicle Instrumentation  
Will Create a Safer Driving Environment

•	 Technology and the World of Nursing

•	 The Flight of a Ping Pong Ball

•	 The Science of Accident Investigation

•	 The Science of Training an Elite Athlete

•	 Using Sunlight to Remove Carbon Dioxide from the Atmosphere

 
 
Registration Instructions: 

•	 The event is designed for Loudoun County Public School students in 
grades nine through twelve. Enrollment is limited. 

•	 Online registration is to be submitted by teachers at each of the 14 
high schools in Loudoun County. Students need to be selected for 
participation by their schools. 
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REGISTer online by Monday, April 13, 2015 
at http://virginia.gwu.edu/steday/ 

Contact: Dova Wilson | (571) 553-5002 | dova@gwu.edu

http://virginia.gwu.edu/steday/


CSI-Cyber—The Case of the Stolen Exam
Columbian College of Arts and Sciences,  
Dept. of Forensic Sciences 

The purpose of digital forensic investigation is to search, 
preserve and analyze information on computers sys-
tems to find potential evidence of a crime committed in 
the real world or cyberspace. Many of the techniques 
detectives use in crime scene investigations have digital 
counterparts, but there are also some unique aspects 
to digital investigations. Have you ever wondered 
how digital forensics investigators comb through hard 
drives with gigabytes and even terabytes of data to 
find “the smoking gun”? Or how they hack computers 
and computer systems to retrieve hidden and deleted 
evidence? In this workshop, we will discuss the tools and 
techniques used by these experts to find and convict a 
variety of cybercriminals.  Then you will have the oppor-
tunity to step behind the computer and into the shoes of 
a digital forensics investigator and help solve “The Case 
of the Stolen Exam.” Counts as 2 workshops

DIY Sensor Network for Environmental 
Monitoring
Columbian College of Arts and Sciences,  
Dept. of Physics
 
You know about Fitbit, MyFitnessPal and Jawbone UP24. 
But what do you know about Air Quality Egg, DustDuino 
or Smart Citizen Kit?  These are the next wave of person-
al sensors and they don’t measure calories and steps. 
They track something much more important – air qual-
ity.  In this hands-on workshop, you will learn the steps 
involved in building a DIY sensor network to monitor the 
air quality through dust particle concentration. You will 
learn the physics behind optical dust sensors; physical 
computing using Arduino circuit boards and C program-
ming; and real-time data visualization on cloud servers. 
See if you can replicate this simple device and populate 
a high-density sensor network as a citizen scientist to ad-
dress environmental issues in your home, your school or 
a distant part of the globe. Counts as 2 workshops

Genetics and the Key to  
Personalized Medicine 
GW School of Medicine and Health Sciences,  
Dept. of Physical Therapy & Health Care Sciences 

Genetic testing has received much attention in the 
forensic and medical areas. Pharmacogenomics is the 
future of personalized health care, enabling physicians 
to tailor a medication therapy to the needs of an indi-

vidual based on their specific genetic makeup. You will 
gain hands-on experience isolating your own DNA and 
learn basic techniques used in DNA finger-printing, 
sequencing and genetic analysis, techniques shown on 
popular TV shows such as CSI, and how they are being 
used in the medical field to improve patient care. You 
will also learn valuable information about your own ge-
netic make-up through the oldest genetic ‘test’ around 
—the family tree or pedigree. This workshop is highly 
recommended for students interested in pursuing a 
career in the biological sciences, medicine or pharmacy. 

 
 

Medical Technology: Disease Diagnosis in 
the Clinical Laboratory 
School of Medicine and Health Sciences,  
Dept. of Clinical Research & Leadership

Medical Laboratory Science (MLS) is a challenging and 
rewarding health care profession that has a profound 
impact on patient care. Medical laboratory scientists 
are essential members of the health care team who 
perform direct, automated and molecular-based testing 
on patient samples in four major areas: Microbiology, 
Hematology, Chemistry and Immunohematology. Their 
ultimate goal is to provide vital information about the 
status and function of the body and its systems. The 
data they obtain is utilized in the diagnosis, treatment, 
and prevention of disease. Have you ever wondered 
exactly how various human diseases are diagnosed?  
Do you know what the various cells in your body do and 
what they look like when they are healthy or not?  Have 
you ever seen a parasite and the systemic damage it 
can do?  Do you know the differences between various 
bacterial cells based on their microscopic and macro-
scopic morphologies and what diseases they cause?  In 
this interactive laboratory setting, you will gain hands-
on experience visualizing and performing several diag-
nostic techniques common to the medical laboratory.  
What data and diagnosis will you find?
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Quadrotor Dynamics and Flight 
School of Engineering and Applied Science,  
Dept. of Mechanical and Aerospace Engineering 
 
Unmanned Aerial Vehicles (UAVs) have a wide variety of 
applications including drone flights in the military, as-
sisting in civilian search and rescue, and aerial mapping 
and surveillance. Quadrotors, a newer type of micro-air 
vehicle, are pushing the boundaries in multi-craft com-
munication, environmental exploration and maneuver-
ability.  In this workshop witness a quadrotor in action 
and learn the unique dynamics required for its control 
systems.  You will test your own control strategies on an 
inverted pendulum and then maneuver the quadrotor 
over a given trajectory and test its response rate.  Now 
think how would you control multiple quadrotors and 
fly them over various terrains with unpredictable con-
ditions?   Learn firsthand how scientists are improving 
multi-vehicle quadrotor controls by understanding the 
environmental impact of turbulence such as wind and 
waves. 
 

 
 
 

Saving Lives: How Cutting-Edge Vehicle 
Instrumentation Will Create a Safer  
Driving Environment
GW School of Engineering and Applied Science,  
Dept. of Civil and Environmental Engineering 
 
Automobile manufacturers are developing the next gen-
eration of predictive warning systems, such as cameras, 
signals and autonomous systems that help keep a car 
under control and prevent an accident. But did you know 
that 95% of automobile accidents are caused by human 
error? Those at highest risk for collision are the young or 
inexperienced drivers because they have not yet learned 
how to identify and avoid traffic hazards. How can we 
create a new model that will increase both the driver’s 
responsiveness and provide a safer driving environ-
ment for these younger drivers? In this workshop you 
will explore a vehicle that has been outfitted with special 
instrumentation to detect its surroundings and learn how 
collected trajectory data is used to create a model for 
improving driver behavior while providing a safer driving 
environment. 

 
 
Technology and the World of Nursing 
GW School of Nursing

In a new era of health-care, technology plays a pivotal 
role in educating tomorrow’s clinical leaders. The GW 
School of Nursing Skills and Simulation Laboratory is 
a sophisticated and innovative learning environment. 
The lab is home to a variety of simulated (manne-
quin) patients ranging in age from infant to adult. The 
mannequins—many of whom are controlled by sophis-
ticated computer programs—have names, personal 
histories, and lifelike features such as a pulse, voice, 
blinking eyes and spurting blood and can display 
physiologically accurate responses to the care pro-
vided by students.  Additional equipment such as IV 
pumps, EKG monitors, work stations on wheels, crash 
carts and isolation carts add to the reality of the learn-
ing space.  In the GW Nursing Skills and Simulation 
Laboratory you will experience the world of simulation 
hands-on!  
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The Flight of a Ping Pong Ball
School of Engineering and Applied Science,  
Dept. of Mechanical and Aerospace Engineering  
 
How does an NBA center make that game winning three-
point shot?  How does the military accurately deliver supplies 
from an air cargo plane in the field?  How does a toy manu-
facturer allow you to have the ultimate Nerf™ gun battle 
with your friends?  They all have to understand the physics 
of projectiles and projectile motion!  Experiment with the 
elements of projectile motion and learn about the dynamics 
of a particle as it flies through the air under only the force of 
gravity.  Work in a team to build a projectile launcher and test 
your skills on determining launch angle, flight distance and 
launch velocity.  Will your team have what it takes to create 
the winning launch vehicle? 
 
The Science of Accident Investigation:  
NTSB and TWA Flight 800
National Transportation Safety Board (NTSB)  
Training Center 

In July, 1996, TWA Flight 800, a Boeing 747 bound for 
Paris, exploded and crashed into the Atlantic Ocean off 
the Long Island coast shortly after taking off from NY’s 
Kennedy International Airport. All 230 people on board 
were killed. Early reports of the crash speculated that the 
plane was destroyed by a missile or a bomb. Was the 
crash due to a major structural failure? Could a design 
flaw have contributed to the accident? The incident 
turned into the most intensive and complex crash investi-
gation in civil aviation history. The 93-foot reconstruction 
of the TWA 800 fuselage is used for training purposes at 
the NTSB Training Center located on the GW Virginia Sci-
ence and Technology Campus. Apply scientific research 
and techniques to aviation accident investigations using 
TWA Flight 800 as a case study. Follow the fact-finding 
process, review the final analysis of the results, and com-
pare that with the physical evidence of the actual recon-
structed fuselage. 

The Science of Training an Elite Athlete
Milken Institute School of Public Health
Dept. of Exercise Science

When properly trained, the human body is capable of 
astounding feats.  Like all high performance machines, 
elite athletes undergo rigorous testing to ensure that 
they are operating at the highest levels possible.  In this 
workshop you will run an athlete through a battery of 
highly advanced tests and measurements, available only 
to the world’s most elite athletes. Learn how x-rays and 
electricity are used to measure bone density, fat and 
muscle and how oxygen is burned in the body to create 
energy. Understand how that energy is measured  
during exercise and learn how blood samples taken  
during exercise are used to measure blood acidity.  See 
if you have what it takes to be the next elite athlete.

Using Sunlight to Remove  
Carbon Dioxide from the Atmosphere
Columbian College of Arts and Sciences
Dept. of Chemistry

In 2010 the National Research Council stated that 
atmospheric CO2 concentrations had increased by 
almost 40% since the early 18th century and the current 
CO2 level is higher than it has been in at least 800,000 
years.  Imagine, if you will, a new and revolutionary solar 
energy process which efficiently removes CO2 from the 
atmosphere and generates the staples we need such 
as fuels, metals, bleach and construction materials like 
cement.  All of these things could be generated at a 
high solar efficiency and without CO2 generation. Learn 
how a unique group of scientists has taken on the chal-
lenge of a comprehensive solution to climate change. 
See first-hand how they are working towards changing 
today’s fossil fuel based economy to one of renewable 
chemicals—a  new economy and environment where 
the largest greenhouse gas emitters such as iron and 
fuel production, are replaced by new, inexpensive, solar 
generated and CO2-free, chemistries.
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Keynote Speaker:  

Diane M. Stanitski

About Diane M. Stanitski  
Diane M. Stanitski is a Program Manager in the 
National Oceanic and Atmospheric Administration 
(NOAA) Climate Program Office, and a Physical 
Scientist at the NOAA Earth System Research Labora-
tory in Boulder, Colorado. Her primary role involves 
overseeing where long-term ocean observations are 
made around the world using buoys and technology 
critical to our understanding of changing climate.  
 
Diane also provides ongoing support to the US 
Global Change Research Program, coordinating 
NOAA’s efforts with other federal agencies.  In her 
active scientist role, Diane conducts research into the 
duration of the annual snow-free season in Barrow, 
Alaska.  

Before embarking on a career with NOAA, Diane was 
an educator for 15 years, teaching meteorology and 
climate science at Shippensburg University, PA; the 
University of Colorado at Boulder; and the United 
States Naval Academy. She has written four children’s 
science books and is currently working on an ele-
mentary school story on climate and a middle school 
book on ocean instrumentation.  
 
She received her Master’s and Ph.D. in Physical Ge-
ography/Climatology from Arizona State University.  

Program Manager & Physical Scientist 
National Oceanic and Atmospheric Administration (NOAA) 
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