COE TTHP Third Annual
Technical Meeting

Best Practices and Methods
for Virtual Training Delivery

Pl: Lulu Sun
Student researcher: Haley Dennis
Project advisor: Sid McGuirk

Center of Excellence for
Technical Training &
Human Performance

Aeronautical University.

ATAL-IN ) IMA

Savtars




Project Overview: Best Practices and Methods for
Virtual Training Delivery

The Federal Aviation Administration (FAA) faces great challenges training miIIennial\
controllers to effectively and efficiently meet the requirements of the challenging job

\/ FAA training delivery methods such as instructor led-courses, and PowerPoint with no
accompanying assessment, have not kept pace with advances in simulation and

Why are we | gaming technologies
doing this?

\/ Millennials have expertise in media, tools, and technology than the Boomers. The FAA

must change its traditional means of training since the new hires grew up in a digital
world and prefer digital technologies to the more static teaching methods used to tr

ain
their predecessors /

34 Annual Technical Meeting



Project Overview: Best Practices and Methods for
Virtual Training Delivery

How will we

Iit?

WV

Study training courses offered by the FAA academy, AT-CTI
schools, and other training areas (healthcare, military, STEM)

course evaluation reports to understand ATC students’ training
experience and expectation

Collaborate with industry partners to research potential training
curriculum and delivery improvements and identify potential impa

~

accomplish ||« Conduct surveys and face-to-face interviews and studied end-of-

cts /
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Project Overview: Best Practices and Methods for
Virtual Training Delivery

v

What do we
hope to
accomplish?

v

* Best practices and methods will be identified and presented to the %

e Research findings from training courses offered by the FAA Academy,
and AT-CTI schools and in-field facilities will be presented

* Develop recommendations for changes to the FAA training process

e [dentify potential impacts on training for both current and future training
delivery systems

« Communicate with FAA administrators and collaborate with course
developers to improve training course delivery

P2 /7~ y
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FAA Quarterly Meeting Gamification

Challenge

Get ready to compete!




Who are you? Boomer, GenX, GenY or GenZ?

Start the presentation to see live contgnt.'_sltrl.lg{l%iﬁrﬁ ‘I‘i’é’f‘i?&';‘bsﬁ%“ the app or get help at PollEv.com/app




Who are you? Boomer, GenX, GenY or GenZ?

Baby Boomers: Baby boomers were born
between 1944 and 1964.
THE GENERATIONS IN THE WORKPLACE

BASED ON A SURVEY OF 1.200 WORKERS ACROSS DIFFERENT GENERATIONS MEASURING THEIR STRENGTHS & WEAKNESSES

EXECUTIVE PRESENCE GENERATING REVENUE ADAPTABILITY COST-EFFECTIVENESS
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PR Pt il between 1980 and 1994
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uxc professional solutions o we ot R

named and were born between 1995 and and
2015
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Who are you? Boomer, GenX, GenY or GenZ?

Baby Boomers: Baby
boomers were born
between 1944 and 1964.

THE GENERATIONS IN THE WORKPLACE

BASED ON A SURVEY OF 1,200 WORKERS ACROSS DIFFERENT GENERATIONS MEASURING THEIR ETRENGTHE b WEAKMNESSES
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What is the virtual training?

Start the presentation to see live contgnt.'_sltrl.lg{l%iﬁrﬁ ‘I‘i’é’f‘i?&';‘bsﬁ%“ the app or get help at PollEv.com/app




What is the virtual training?

Computer-based tranining
Web-based training

%“ Blended learnining

Blended learning Mahile learning

Web-based learning
: A combination of the Delivers the learning
Online learning and is

traditional face-to-face J through mobile devices M b . l l 1 '
delivered instruction and online such as laptops, O I e ea rn I n I n g
asynchronously or learning smartphones or tablets
synchronously

All of them
None of them
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Web-based learning

Online leaming and is
delivered
asynchronously ar
synchronously

What is the virtual training?

Computer-based
tranining 13%

Web-based
training

Blended
learnining

Ellends—-d"’.earnmg Mobile learming M 0 b i le lea r'n i n i n g

A combination of the Delivers the learning
traditional face-to-face J through mobile devices
Instruction and online such as laptops,

learning smartphones or tablets

All of them

None of them
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What is the average attention span of Millennial?

Start the presentation to see live contgnt.'_sltrl.lg{l%iﬁrﬁ ‘I‘i’é’f‘i?&';‘bsﬁ%“ the app or get help at PollEv.com/app




What is the average attention span of Millennial?

10 minutes
8 minutes

2 mins

8 seconds
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What is the average attention span of Millennial?

10
minutes

8
minutes

2 mins

8
seconds
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After two-week study, which activity helps you learn

most?
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After two-week study, which activity helps you learn most?

Reading

Hearing words

Participating a discussion/giving a talk This
IS @ wrong answer

Simulating a real experience/doing a real
thing/ presentation This is a correct answer

.. Start the presentation to see live cant'ent,ﬁtrl'lé i%ﬁngﬁilgrl)rgﬁu the app or get help at PollEv.com/app ot ..



After two-week study, which activity helps you learn most?

Reading

Hearing words

Participating a discussion/giving a
talk This is a wrong answer

Simulating a real experience/doing
a real thing/presentation Thisis a
correct answer
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Which one is not true about the gamification?
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Which one is not true about the gamification?

A serious game such as Second Life in the healthcare education
to improve patient safety

Itis the use of game thinking and game mechanisms in a
non-game context to engage learners in solving problems

Itis the application of animation, simulation, and game elements
with points, badges, leaderboard, challenges, levels etc.

It can be SimCity which is a city-building and urban planning
simulation massively multiplayer

Start the presentation to see live content. Still pg live content? Install the app or get help at PollEv.com/a
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Which one is not true about the gamification?

A serious game such as Second Life in the
healthcare education to improve patient 14%
safety

It is the use of game thinking and game
mechanisms in a non-game context to
engage learners in solving problems

It is the application of animation, simulation,
and game elements with points, badges,
leaderboard, challenges, levels etc.

It can be SimCity which is a city-building
and urban planning simulation massively
multiplayer
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Importance of virtual training delivery

The Chinese philosopher Confucius A[? 2 W[kSp
said," I hear that[ forget. I see and I
remember. [ do and I understand”. W@ t@m]@{l F@m@mﬁ; ooo
\ » 10% of what we READ\ Bloom’s: {axenomy.
H ' . Remember
earin
Worde: \‘\. + 20% of what we HEA;& e

30% of what we SEE

N Apply
A * 50% of what
we SEE & HEAR

* 70% of what
we SAY

Participating in a Discussion
Giving a Talk

we SAY & DO
Source: Edgar Dale (1969)

Analy d-
valua

* 90% of what craate

Virtual training delivery
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Research Design

*End-of-course evaluation
reports (Academy, ATI-CTI)
Face-to-face interviews
Best practices and methods of I
st practice (Academy, facilities, R
virtual trammg ERAU) Repository Mobile learning Virtual community g Text
healthcare, military, STEM : ~— | — > Simulation
( ! Y ’ Online survey (Academy, I o :
MOOC) AT-CT|) ’—' Web-based |Pretest (iRAT) | Interactive Gamification > Tiered questions
... learni TBL " multimedia IT " N .
Conference and academia visits AJl presentations (course e earning > > Animation  [—¥Posttest (RAT)
ende A . . » . .
(I/ITSEC, ATAC, UCF IST, Drexel LMS > earni /wl_’ > Video/audio
) ’ developers, managers and earning
immersive research lab) \ > Graphics
contracto rs) [ Face-to-face Class response system
class tRAT Think, pair, share

Peer instruction Misconception

Role-playing

Computer-based Blended learning Mobile learning
learning Web-based learning o . .
A combination of the Delivers the learning

The use of computers § Online learning thatis J traditional face-to-face || through mobile devices
as a key component of delivered instruction and online such as laptops,
the educational asynchronously or learning smartphones or tablets
environment, which synchronously

could be offline

Virtual Training Delivery
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Preliminary Findings: The FAA Academy classroom
observations and course report summary

 Traditional classrooms without learning management system (LMS)
 Video quality is outdated

 No pre-tests and post-tests to understand their knowledge level

e Lack of simulation practice time after class

e Some lesson pace was not appropriate

* No interactive animation/simulation/gaming involved in the student study

34 Annual Technical Meeting



Preliminary Findings: The FAA Academy classroom
observations and course report summary

FY2017 End-of-Course Satisfaction Rating

90%
80%
70%
60%
50%
40%

0% I mil I-I . .

=]

=]

=]

=]

=]

30%
10%

=]

Instructor  Instructor Overall Course Maternal up Course Pace Course
Knowledge Course Matenal to date Organization

m Basics_ Terminal (n=187) m Basics_En Route (n=317) m Tower (n=162)
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Preliminary Findings: online survey and face-to-face interviews

Online survey participants

Location | Type Participants
FAA Academy | Instructors |12
Students 6
AT-CTI Schools | Faculty 15
Students 24

If the course is switched to a virtual format, which modality
would you be interested in using?

Mobile learning

Blended learning

Asynchronous web-bases learning

Synchronous web-based learning

Computer-based

W

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Students_Tower M Instructors_Tower M Students_Basics M Instructors_Basics

34 Annual Technical Meeting
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Preliminary Findings: online survey and face-to-face interviews

More time in the simulation labs )
Current videos are outdated

Pre-tests and post-tests are needed

Good instructor’s style should be shared virtually Results from the Academy and AT-CTI school

More teamwork in class

Millennials can teach themselves virtually

Blended learning is preferred
Do not take the instructor away completely, but just add additional effective resources
Start with something like a learning management system (LMS)
Sharing senior controllers’ experiences in a virtual format is desirable
Team building activities are important for controller success
Additional resources should be available to passionate students
Stories such as the US Airways Hudson River landing need to be compiled and shared virtually with all, not in a single one or two classes
Interactive training materials should be accessible to the students

Interactive and scenario driven videos/animations are needed

34 Annual Technical Meeting

Results from
the Facilities




Preliminary Recommendations

1. Learning management system (LMS)
2. Blended learning

3. Team-based learning (TBL) is preferred, which can be implemented online and in the face-to-face classroom
empathize the importance of teamwork and coordination skills required in ATC tasks

4. Pretest (individual Readiness Assessment Test:iRAT) and posttest (iRAT) should be implemented as a
formative assessment online

5. Animation/simulation/gamification should be included in the interactive multimedia instruction

6. Implement a team Readiness Assurance Test gtRAT) and emphasize active learning such as teamwork and
discussion in class time with the facilitation of the instructor

7. Virtual reality and augmented reality can be incorporated into virtual learning to improve student
engagement and retention

8. AnIntelligent Tutoring System (ITS), which empathize the personalized learning should be applied so that
basded on the test performance students can have the options to either repeat or move on to the next topic of
study

9. Adisciplinary repository-based virtual community should be developed so that case studies and good
experiences can be shared online

10. Mobile learning can be a supplemental portable study tool to enable more personalized training

34 Annual Technical Meeting



Preliminary Recommendations

VR/AR Mobile learning | Disciplinary repository-based virtual community Text
N 7 > Simulation
Y .
N Tiered
g - Gamification i
Web b?sed Pretest (iRAT) teractive questions
learning > R ITS .. Animation | Posttest (iRAT)
_ multimedia
LMS BIenc!ed TBL * Video/audio
learning
Active learning Class response » Graphics
» Face-to-face " system
class
tRAT | Think, pair, share

. Peer instruction

iRAT: individual Readiness Assessment Test
tRAT: a team Readiness Assurance Test

- Role-playing
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Anticipated Project End State

* Implement Air Traffic Control in A Blended Learning Environment Curriculum Design Pilot program:

* Low-impact training initiative }
N
* Interactive virtual training platform and technology
J
)
» Active learning in face-to-face classes
J
)
* Robust assessment tools to evaluate training and
retention )

34 Annual Technical Meeting



Value and Impact to the FAA

. It will have a positive impact on the FAA's hiring, certification and
retention outcomes

. It will benefit students, instructors, and administrators at the
Academy, and AT-CTI schools

. It will ensure controllers, and managers at facilities have access to
the best training options available

. It will attract more qualified people to investigate and ultimately
pursue a career in the ATC field

3'd Annual Technical Meeting 1 ‘H/\%E I I H%Z%
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Thank youl!

QUESTIONS
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