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“One of the things

\\“

create an all-hands-on eehtapproach to science, technology,
engineering, and math... We need to make this a priority to train an
army of new teachers in these subject areas, and to make sure that
all of us as a country are lifting up these subjects for the respect that
they deserve.”

E—— “President Barack Obama
Third Annual White House Science Fair, April 2013

The Technology Association of Georgiam that there will be
218,000 Georgia jobs in STEM fields by 2018 ... and a significant
shortage of qualified applicants to fill tho@b‘s

www.tagedonline.org

Georgia will be the first state in the Sout
initiative that seeks to increase the supply of ou ing te: :
the science, technology, engineering and%rﬁ;mw flelm'ta-" I —t
change how they are prepared to teach. —

Governor Nathan Deal, March 2014 http://gov.georgia.gov/press-releases/2014-03-
03/deal-georgia-join-national-teaching-fellowship-program
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Information Technology Sector*

HIGH DEMAND CAREERS

Application Developer

Business and Operations
Analyst
}

Business Consultant*

Business Support
| Services

Computer Programmer

IT Security Administrator

AVA Developer

Network Security
Specialist

Oracle Developer & DBA

Process Improvement
Manager

HIGH DEMAND SKILLS AND ATTRIBUTES

Ability to get aleng with
others

Analytical Mindset

Bilingual

Business Acumen*

JAVA

Lifelong Learner*®

Math Degrees

Mobile Applicaticn
Development

Business Intelligence

Presentation Skills

Computer Scientist

Researcher

Cyber Security*®

Salesperson

Data Analyst

Software Developer®

Data Scientist
Electrical Engineering
Enroliment Consultant

Field Service Engineer

Strategic & Sourcing
Consultant

Web Developer
Windows Developer

Wireless Communication
Engineer

Communication

Critical Thinking

Custemer Service*

Programming Languages
(C#, C++, Python)

Project Management*

Spectrum & Freguency
Planning

Data Analytics*®

Statistics Degree

{ Game Developer

*=identified by 2 or more companies

Defense Acquisition
Workforce Improvement
Act (DAWIA)
Certifications

|.T. Certifications®

Supply Chain

Virtual Learning

*=jdentified by 2 or more companies

*From Georgia Governor’s High Demand Career Initiative Report, December 2014




The information technology sectorin Georgia currently has one key concern—
finding enough employees with the right skills to fill their vacancies. Many
companies discussed long searches fo fill vacancies and “stealing” back and
forth between employers. Companies emphasized that Georgia needs to

increase its IT talent pool, but that any initiatives should be targeted to specific
needs (i.e. software developers instea y"desk technicians).

Sector Highlights

sufficient IT talent. For example, 65% 0
recruited from out-of-state which results in hi
for satellite offices around the country.

*From Georgia Governor’s High Demand Career Initiative Report, December 2014



Georgia Gwinnett College:
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= Number of students declaring IT major

= 1017 (of 10,7 e
(of 10,700) at Cfg/
= 9.50% of students at G \ _




Student | Student
Motivation 4 Attitude

* Interest =
. Rea_I-WorId motivation
e Excitement Relates to

Self-Efficacy e , perseverance

Relates to




Impacting Students
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hand and flnger motlons as input
= Point, wave, reach, grab

" Uses infrared LEDs and-small
cameras \

" Inexpensive when corerﬁFe.d to Kinect




= Objectives = _
= Intended to relnforce concepts of understanding an API,
inheritance, lists and arrays

= Curriculum Writing Process
= System the Leap would be installed-omwas unknown,
needed to reduce exercise to Iom@on denominator
= Abandoned original idea of “Mormrough Leap

= Conductor - different gestures we:u-ld_may a different set of
notes

= The right hand would pIay‘t‘h" e
progression, the left hand would pf
progression







electroencephalography (EEG)

= Fits in the popular emergent wearable sector,
detects five bands: e

—

——

Delta waves which are most present —
during sleep.

Theta waves which are associated with
sleep, very deep relaxation, and
visualization.

Alpha waves which occur when relaxed
and calm.

Beta waves which occur when, for
example, actively thinking or problem-
solving.

Gamma waves which occur when
involved in higher mental activity and
consolidation of information.




: Increaseengagement and strengthen course
concepts, leveraging enthusiasm over BCI device

= Curriculum Writing Process

= Survey existing i
tools/APIs/hbrarles/doé‘s/examples

= Match to course content
* Integrate Processing to wsuaﬂInmmor the input from

the Muse

Modify an array to an arrayli
Sonify eye blink detection
Refactor the Wave class to exte

Algorithmically recovering from signal loss when an
Interruption in service occurs —

‘M‘ ,!

\ti






= Builds on Java and Ecllpse knowledge

= Simplified Open Framework for Innovative
Android Applications (Sofla)
= Developed by a team zﬁ'ng\ma\'[ech

= Focused on domain knowledge\ma*lnsulated
student from advanced coneep.ts_such as:
 Event Handling —

* Binding GUI elements tc’)"Ja.va 7
« User interaction coding \ BT
-Wl wr

\ ;
http://sofia.cs.vt.edu/sofia-2114/book/index.html

—




Curriculum

= Objective

= Leverage anéT?e'”t in mobile devices to reinforce CS1 course
concepts

= Place a mobile Ul on previously written code

= Curriculum Writing Process
= Survey existing tools/APIs/libraries/docs/examples

= Match to course content
« Utilized a tip calculator class

» Utilized a binary to decimal, decimal to binary recursive utility class
written by students




head tracklng allowmg students to explore
a virtual world

= Today’s students are . awafer-of'the device
and express high mtereN

= No curriculum developeMudents could
test drive




= Effort grade v

= Because of the uncertainty and scarce equipment,
assignments are time bound rather than by strict

objective
= Class attendance was rgquweel-fcr'hardware devices
—
= Advice ————

= Modularize assignments to all’gTafgbr\unforeseen
= Have a strong policy for how you will handle make up

work _
= Strongly monitor progress of e ams inthe
course — you must keep them on track i

= Recruit help in the classroom!



STEM Mlanran'ngram GGC School of SC|ence
& Technology, USG-STEM Initiative

Long approval process
Delayed purchasing




= Processing
* Free, simple, open source and lots of examples

« Students could use at home, supports Mac OS, Linux,

Windows = —
= The most challenging |§§ue<

= Leap Motion = —

* Requires administrative pnwleg@h
— Student were asked to palr ~: —

f;

« Supports Mac OS, Linux, Windows —



« AndroiiSefia

allenging Issue

Requires Eclipse, Android Development Tools (ADT) and
Sofia installation

Requires creating a virtual deﬂgg_tar-emulatlon successfully

Requires understanding the Android SDK Manager If student
tries to use their phone nd\

Requires a lot of memory

Extremely time consumlng
— Downloads ——
— Multiple notebooks cause config

Patient students could install at m\suprL e V

Linux, Windows
Supports Mac OS, Linux, Windows e




= The most challenging issue
= Muse =

» Requires administrative privileges to install

* Requires Bluetooth

— Cannot depend on student notggg_ggs.hmngﬁluetooth
— Installed in Digital Media IaTB'(aII newer -Macs with Bluetooth support)

— Bluetooth pairing is a problem — m all activated devices
— Also required Processing to be on t-he\machlﬁes

 Extremely time consuming
— Downloads - —
— A single professor did all of the |n

 Supports Mac and WmdoWS\ | WS T
nieldLL B - =
= Rift 227 Pe——

« Were not able to implement so unknown




= Timeline and. procurement
= Muse i

» Leading (bleeding!) edge: very little code examples,
limited forum discussions and no native library
support _—

= Leap Motion =
= None of the examples were suitable for the
knowledge level of the students

= Gestures did not perform:as well.as




- = Do notu

77

derestimate the amount of time and
knowledge requwed to mstall and implement the
devices

= Technological difficulties, readiness of the
development kits provided byemaﬂ‘compames

= Administrative impediments \
= Availability of supporting deskteps/labs

= The marketing for a deV|ce often does not match
the capability ~

\E



time per minutes in class

Curriculum development based student abilities is
difficult

g —
| —

We are learning as they édo.,f»—-—'-"‘
Many of the examples are opme and do not
work e

Without competent coders as*iFEtr\u(ftors, the project
would have been difficult =

—— —_———

" You can never predict whewi pulla
T em— T

product ———

= The unforeseen will always happen



Quantitative Findings (Cheol)

= \What was done

Clumping Data
» Pre and Post Surveys

Confidence Construct (C):

Interest Construct (I):

Gender Construct (():

Usefulness Construct (U):

Professional Construct (P):

: =

students® confidence in their
own ability to learn computer
science skills;

students’™ nterests in computer
sclence;

students’ perceptions of
computer science as a male
field;

students’ beliets n the
usefulness of learning
computer science; and

students’ beliets about
professionals In computer
sclence.




= Relevance was a MAJOR theme
= Positive affective response

= Retention: —=—
= Sense of challenge —
\f

= |nterest / Enjoyment ‘ —
= Value

= Perception of dlfflculty \w%w

= Perception of challenge — work ethic o



Real World clip.wav
Real World clip.wav
Real World clip.wav

= | am not afraid of-fai
determined to learn
it will provide me wit
opportunities, some

Ing and | am
programming because
N a variety of

of which-F-might be

able to do from the comfort of my home
office In my pajamas. AneLbecause | will

not be beaten!




by and | actually enjoy It now. That feeling
when | complete a program is really
satisfying, even if | flnd,g,t& hat | did a
little (or ALO *




get in over there head
not a very easy subject

course load is very high

a large and steep difficult;Lcuwe

\

“It is very time consuming and requires

dedication most students

criteria.”

P
| ——




= give up tooeasily-
= if you have the determination to learn, it
SHOULD come to you.

= |t takes a lot of practice-toUr nderstand If a
student is not willing to dmhey will
want to take the easy way out and drop
the class.

= if you have the determina on to le Al
SHOULD come to you. = ="




people thln programmatlcally And that
has increased. And that has helped me In
that | know see that pr/gmmwng IS more




—

- Iﬁ%‘

= Enjoyment: 21.6%
= Usefulness: 10.8%




= Did not put in time: 8.1%
= Difficult/not enough time: 8.1%

r—"

A Dlﬁlcult/overwhelmlﬁgm

\ —

" Failure due to programming itself

= Locus of control — withi







“‘Before | thought learning Java is really
boring...(it) has made me enjoy it.”

“Pretty cool...” S i
‘It was neat to see and inspiring.”

17 |” \; o
Pretty awesome! =
Plus more... :




In class by belng able to see the actual
code at work and what it does. Seeing In

real time what code actually-dees made
these technologies relevant for me.”

— um‘,-p
"””EWI HH—

\:;
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