


COMMITMENT TO COLLABORATION

As a pioneer consortium in higher education, 4-VAis committed to fostering collaboration
across the Commonwealth.

We are also committed to measuring, learning from, and sharingthe outcomes of our work.
We believe in the importance of assessmentand evaluation. When possible, we seek to
measure our impactusing verifiedresearch methods.

Case studies are aresearch design thatinvolvesan intensive study of one or more cases
with multiple sources of evidence. Each 4-VAmember institution selected a signature 4-VA
project, notan entire initiative, for their case study. An analysis on collaborating across
universitieswill be the unifyingtheme across cases.

The goal ofthese reportsis to share whatwe haveleamed through our work across
universitiesand to inform our stakeholders withinthe Commonwealth about 4-VAinitiatives.
This work will provide information to (1) promote enhanced processes; (2) share knowledge
and best practices; and (3) advance collaboration.

4-VAwas launchedwith leadership supportfrom the Secretary of Education, the Governor,
four university presidents, and an industry partner, Cisco Systems Inc. —the first
collaborative ofits kind in Virginia. The Collaborative is designedto help universities work
togetherto achieve Virginia’s goals for higher education.

Kelsey Kirland
4-VVA Assessment Coordinator




EXECUTIVE SUMMARY

This case features an innovative STEM lab
and course sharing experience thatresulted
in a strong industry partnership. Nova Labs
and the James Madison University (JMU)
Physics departmentwere connected by the
4-VADirector through shared interestin
robotics. The course instructionwas
provided by members of Nova Labs, a non-
profitorganization, who areindustry experts
inrobotics. The courserequiredremote

technologies and classroom supportfrom Dr.

Kevin Giovanetti, a Physics faculty member.
Through this course JMU students builtan
advanced remote controlled robot called a
quadcopter. Students applied fundamental
robotics skills to create the complex

guadcopter. Field engineers atNova Labs
shared their expertise with students
through remote technology during the
applied course. This collaboration gave
students access to robustrobotics
experiences thatsurpassedthe
fundamental offerings currently available
within the robotics minoratJMU. The
Physics faculty hope to create a
technologically advanced learning
environmentand to helpindustry leaders
identify talentat JMU.

The 4-VA Collaborative provides the
Physics department with an opportunity
to remotely connect with industry
expertise.




1 Define instructional models, including a clear definition of instructional
costs;

2 Significantly expand access for all Virginians to programs, preparing them
for rewarding careers;

4 Increase opportunities and enhance the success of studentsin science,
technology, engineering, and mathematics (STEM) courses and programs.

REACHING AIMS WITH EXCELLENCE

Reaching aims by:

COURSE

Lead the Commonwealth in thinking v Piloted a STEM lab with multiple

SHARING

about new models for teaching and
learning

Increase online delivery and access
to Virginia citizens

Focus on program areas with
increased employment opportunities
in Virginia

technologies used to create a
dynamic and engaging space

Expanded educational opportunities
while maximizing remote and local
expertise

Students acquired industry desired
skill sets in robotics




Q) ROBOTICS

A NEW MINOR AT JMU DRAWS ON MULTIPLE DISCIPLINES

Afew years ago the Physics departmenttook lead in developinga
robotics minor in collaborationwith the department of Engineering,
Computer Science, and Mathematics. The interdisciplinary program
involves students in the design, construction, and application of

robots.

Students develop a basic understanding of robot control systems,
sensors, motion, circuits, and the overall design of robots. With this,
students are askedto make connections and understandthe role of
robotics technology on diverse real-life applications. Akey outcome of

the minoris thatstudents will learnto work on an interdisciplinary
team developing a technical product.

As the minor has developedand enrollments have increased, Physics
faculty have been looking to bring advanced technological
opportunities to the program.

JMU STUDENTS WITH A
ROBOTICS MINOR
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MAKING CONNECTIONS

A series of factors contributedto the
collaboration with Nova Labs.

First, the robotics faculty were looking for
peopleto collaborate with in an effortto
strengthenand grow the program. Nova labs
had the skills and the industry experience to
teach a robotics course at thislevel. Their
skill sets were importantbecause ofthe
limited JMU faculty with advanced robotics
skills.

Second, a critical mass of students had
developed withinthe robotics minor. With this
number of students in a relatively new
program, additional outlets for application
were identified as a need by the faculty.

Creating opportunities for students to
develop relationships with professionalsin
the field was also a priority.

Lastly, the makerspaceatNova Labs
provides highly desirable resources and
access for students.

A makerspace is largely describedas a
community center withtools thatallow
membersto design, prototype, and create
manufacturedworks. Spaces such asthese
are fairly new butthey have drawn national
attention with projects making significant
impact.

Dr. Grabiel Niculescu, Coordinator ofthe
robotics minor, explained thatthe course with
Nova Labswas a platform to extend
advanced robotics opportunities to JIMU
students.

Robotics faculty alsohopedthatthe
partnership with Nova Labs would help
industry leaders identify talent within JMU.




A ROBOTICS PARTNERSHIP WITH NOVA LABS

Bo Pollettand Fred Briggs from NovaLabs, with a wide range of experiences teachingadults and
facilitatingworkshops, developeda curriculum for the robotics course in collaboration with JMU Physics
Professor Dr. Giovanetti. They created a bill of materials that would supply students with drone kits for
the quadcopters. The professionals at Nova Labs worked closely with the JIMU 4-VADirector and
Physics faculty to refine the course to ensure thatitwould be a success.

Togetherthey created a guided class with a set of lessons, tools, and materials to help students
work in teams to produce a quadcopter.

Studentsin the class were given this prompt, “Create a helicopter for the blue rhino project that could

catch Rhino poachers in Arica.” The real world application of this course strongly aligns with the
outcomes andgoals ofthe robotics minors.
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DETAILS OF THE COURSE

Leveraging avariety of technologies to supporta STEM
lab experience with remote experts

The sixteen week courseduringthe spring of2015was a
hands on experience for students to build a quadcopter.

The undergraduate course served as a core course requirement
for the robotics minor. Class timewas structuredinto three parts:

o Theoretical and conceptual models
of physics and mechanical engineering were discussed via
WebEX, a video conferencing software.

e Focusedtutorials
for drone and quadcopter assembly were also deliveredvia
WebEX.

e Lab time
used to build andtestdrone technology was delivered
through Suitable® Technologies BeamPro robots.

Maximizing multiple forms of technology

Nova Labs instructionwas delivered through WebEx and Beam
technology, a mobilevideo conferencing communication tool. The
Beam provided one-on-one supportfor students during lab time.
Nova Labs professionals noted many opportunities to extend the
use of technology for future courses. The classroomand labwere
retrofitted with the appropriate technology in order to connect
studentsin Harrisonburg, Virginia to experts in Reston, Virginia.

Matching fundamentals to application

The course has many opportunities for application to previous
material as well as the intersection of more complex material.
This course provided students with their first opportunity to build
something as advanced as a quadcopter.




KEY PLAYERS

The robotics course was created with the help of many committed individuals who are
dedicated to providing lab experiences for hands-on learning and to enhancing the
success of STEM programs.

Fred Briaas Nova Labs member, key instructor, ‘
99 subject matter expert

Bo Pollett Nov_a Labs member, key instructor, ’
subject matter expert

Christopher Vu Nova Labs member, supporting mstruc_tor, | ‘
doctoral student at George Mason University

Brian Jacoby Noya Labs member, supporting instructor, ‘
subject matter expert

Tom Welsh Nova Labs board member, connector,

QUSRS point of contact for IMU
Nova Labs President of the board, connector, \

Ted Markson : \
point of contact for JIMU \

\ /
CONNECTING SHARED INTEREST AND EXPERTISE THROUGH 4-VA \\ //

4-VA Director at IMU, connector, initial point
of contact for NOVA Labs

4-VA Assistant Director at JIMU,
program support

Nick Swayne

Kai Brokamp

4-VA student worker, retrofitted classroom and

Chris Ashley provided technical support

Carole Nash . .
Innovation, conducted course evaluation

Faculty Associate Center for Faculty ‘

Professor of Physics at JMU, robotics course

Kevin Giovanetti .
instructor of record

Associate Professor of Physics at JMU,

Gabriel Niculescu . .
minor coordinator, classroom support

A strong partnership developed between Nova Labs and the Physics department as a
result of their shared interest in robotics. 4-VA funding connected a departmental need
with a growing non-profit supported by industry experts.




New instructional model for
connecting remote expertise to
STEM labs

Enhanced course sharing
relationships between JMU and
Nova Labs

@ /dvanced robotics skills
and capacity

@ ruture involvement with
partner universities using
the STEM lab

‘ Development of new course
topics based on remote
expertise

A COLLABORATVE COURSE WITH
COMMITMENT FROM MUTLIPLE
STAKEHOLDERS

Althoughthe courseinstruction was
provided by NovalLabs, JMU investeda
greatdeal oftime and resourcesintothe
course.

Dr. Giovanetti and Dr. Niculescu spenttime
one-on-one with students to give them the
technicalsupportthey needed. NovalLab
instructors cameto visitJMU atkey points
throughoutthe semester to interact with the
students and provide supportwhileflying
the quadcopters.

Dr. Giovanetti and Chris Ashley from JMU in the remote STEM lab

watching a lesson from Nova Labs




THE STUDENT EXPERIENCE

The course was comprised of mostly juniors and seniors in pursuit
of the robotics minor at JIMU. Students notedthatthe small
groups, stress free leaming environment, and focus on application
were viewed as strengths ofthe course.

Thisis exemplified in a studentcomment, “The hands on
approach was a nice change of pace from your standard

classroom setting. It was a treatto have the peopleat Nova Labs
take the time and share their expertise on unmanned systems with

us. Despite themnotbeing available in person, they videoed in
each lecture and controlled a robot around the room in case you
had any particular issues with your drone.”

Students also commented on the helpful knowledge and skills
shared with them by Dr. Giovanetti and the Nova Labs instructors,
such as soldering. Solderingis a process by whichtwo metal ittms
are joinedtogether by meltingandadding a filler metal. Mastery of
this processis essentialto a successful drone flight. With a variety
of advanced labtechniques, many safety procedures were putinto
place as students were using high powered equipmentto build the
drones.

Nova Labs instructors delivered detailed instructions using
remote technology to communicate minuettechniques thatare

essentialto successful soldering. This approach challengedthe
instructors but students appreciated learning the soldering
technique.




STUDENT FLOWN UL IHUI = s

“ON THE SURFACEIT
SEEMS LIKE ATRIVIAL
TASK, BUT IT TOOKABIT
OF PRACTICE TO BECOME
COMFORTABLE FLYING THE
QUADS.”

Brandon Fitzwater,
Mathematics Major

Photo Credit: Dan Stein | The Breeze

KEY FACTORS
OF THE SUCCESSFUL COLLABORATION

CONNECTING MATCHING ROBOTICS
PEOPLEWITH FUNDAMENTALS TO AN
SHARED INTEREST OPPORTUNITYFOR
APPLICATION
ENTHUSIASM TO COMPLETE
COLLABORATION AND WORK Eg;‘g:%'ge
THROUGH POTENTIAL ..
BARREIRS

The success ofthis course was attributed to a multitude of factors. The
4-VA funds were essential to securing the necessary resources for

the course, contributingto a robust robotics experience. These funds
gave students access to state-of-the-art equipment. Dr. Giovanetti
believes thatitis critical for students have access to this technology.

Another significant contributor to the success ofthe coursewas the
widespread energy and motivation from everyone involved. The faculty
and staffat IMU were committed to making this course the bestitcould
be.Nova Labs professionals were excited to partner with James

Madison University and were motived to work within a shorttime frame
to develop the course.




FUTURE WORK

All collaborators involved in the course agreed thatitwas an overwhelming success. With
momentum aroundthe collaboration building, a course for the fall 2015 semester has
been developed. This coursefocuses on utilizingthe quadcopters for individualized
discipline based scenarios developed by interdisciplinary teams.

The 4-VADirector hopes to connect remote expertise from other Virginia universities for
the advancementofinteractiveand applied STEM labs.

IN CONCLUSION

The technology supported interactive STEM lab provided critical robotics expertise from
Nova Labsto students enrolledin the robotics minor at JIMU.

The 4-VA Director was able to connect Physics faculty and Nova Labs members with a
shared interestin robotics and drones. This relationship was cemented with funds made
available by the 4-VA course sharing initiative.

The collaboration created a unique opportunity for students and increased access to
industry experts.
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Mission

4-VA's mission is to promote inter-
university collaborations that leverage the
strengths of each partner university in
order to accomplish much more than any
individual university could achieve alone.

www.4-va.org
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