APTIMA

Human-Centered Engineering®

SONALYSTS

Team-based Advanced
Resilience Accelerator
(TARA)

March 9, 2021
Kristy Kay, M.S.

The views of the author expressed herein do not necessarily represent
those of the U.S. Navy or Department of Defense (DoD). Presentation of
this material does not constitute or imply its endorsement,
recommendation, or favoring by the DoD. Distribution Statement A —
Approved for public release; distribution is unlimited, as submitted under
NAVAIR Public Release Authorization YY-20-ORL037.

© 2020 Aptima, Inc.



APTIMA

Human-Centered Engineering®

© 2020 Aptima, Inc.

Support for this Work

This work was made possible through Small
Business Innovation Research (SBIR) funding
from the Naval Air Warfare Center Training
Systems Division (NAWCTSD)

And with support from Naval Submarine
School (NSS) and Submarine Learning
Center (SLC) leadership & instructors from
the Naval Submarine Base New London.



APTIMA RNE

Human-Centered Engineering®

© 2020 Aptima, Inc.

. Why are we doing this? (Motivation & Goals)
. How will we accomplish it? (Technical Approach)
. What did we learn? (Training Environment) And, what did

we plan? (Envisioned Enhancements)

. What did we create? Team-based Advanced Resilience

Accelerator (TARA)

. How well does it work? (Usability Evaluation)
. What's next? (Current Status & Big Picture Impact)
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Expert, or resilient, teams have a
deep and shared understanding of
the situation, their own roles, and
those of the other team members.

This allows them to anticipate
needs and coordinate implicitly,
facilitating quicker decision-making.

With these skills, resilient teams are
better poised to recognize danger,
seize opportunity during times of
uncertainty, and bounce back from
unexpected or disruptive events.

Motivation: Resilient Teams

VFOX NEWS

NAVY . Published June 10,2014 . Last Update January 8, 2015
Navy: Human error, poor teamwork
primary reasons submarine, cruiser
collided in 2012
By | Associated Press
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NORFOLK, Va. — The primary reason a submarine and a guided-
missile cruiser collided off the coast of Florida during a 2012
training exercise was human error and poor teamwork by the
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A newly released investigation from a submarine mishap in 2015 that cause: d
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Resilient teamwork behaviors are critical for safe and
effective submarine operation and tactical maneuvering.

These non-technical behaviors tend to be learned implicitly
through experience during training or at sea.

More broadly, beyond
submarine team training,
support for the development
of resilient teams will
positively impact overall
mission readiness and
performance during multi-
domain operations.

© 2020 Aptima, Inc.
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Learn about current team training

practices

Identify and prioritize areas for
Improvement

Leverage stakeholder feedback
throughout design, development,
and evaluation iterations

Harden system for use in
classified environment

Deliver system to training
environment for in situ use (during
an interim evaluation period)

INTERVIEWS

Wi

OBSERVATIONS
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1. Learn about current team training
practices PAIN POINTS

Identify and prioritize areas for Must do
. me@%dgw sit aumet, consectetur adipiscing elit, sed do-
Improvement g e s el

a uumnwlabwwmutalmuw ex equ conmunodo- consequat.
Duis aute irwre dolor in reprehenderit in voluptate velit esse
cilllww dolove ew fugiat nullow pariatur. Exceptewr sint occaecat

3. Leverage stakeholder feedback g mﬁﬁfﬁmwmmwmwmwm

throughout design, development, If budget/schedule permits

Ut labore et dolore magno aliquov. Ut enimv ad minim veniam,

and evaluatlon Iteratlons Q ?%wwn%%wﬁuwmwwdomwm wate/
wrwre dolov in reprehenderit inv voluptate velit esse cilllum
dolove ewfugiat nullow pawiatur. Exceptewr sint occaecat
cupidatat novwprovident

4. Harden system for use in e e oo i

accusantivny dolovemque landantivm; totowm

classified environment Save for later

0  Ratione voluptatem sequi nesciunt. Neque porro-quisquon est,
quio dolovem ipsuwmy
0  Quicvdolor sit aumet, consectetur, adipisci velit, sed quiaw novw
. . . numquewn eins modi temporva incidunt ut labore et dolove
5. Deliver system to training magnamsliquam quosrtioluptoton,
O Ut enimv ad minima veniouwn, quis nostrum exercitationeny

environment for in situ use (during ot

an interim evaluation period)
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PLAN

Learn about current team training
practices

: N DESIGN
Identify and prioritize areas for DEVELOP
Improvement
Leverage stakeholder feedback
throughout design, development, STA:EE::::"DER

and evaluation iterations

Harden system for use in

classified environment PRIORITIZE & PLAN

_ o REVISIONS & ENHANCEMENTS
Deliver system to training

environment for in situ use (during
an interim evaluation period)
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Learn about current team training

practices E_ﬂ
Identify and prioritize areas for [

Improvement

Leverage stakeholder feedback
throughout design, development,
and evaluation iterations

Harden system for use in STANDALONE
classified environment NETWORK

Deliver system to training
environment for in situ use (during
an interim evaluation period)
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Learn about current team training
practices

Identify and prioritize areas for
Improvement

Leverage stakeholder feedback
throughout design, development,
and evaluation iterations

Harden system for use in
classified environment

Deliver system to training
environment for in situ use (during

an interim evaluation period)

10



APTIMA

Human-Centered Engineering®

© 2020 Aptima, Inc.

Integrated Submarine
Piloting and
Navigation (ISPAN)
Trainer

Provides the necessary
training to submarine
crews in order to safely
navigate submarines
Into and out of busy
ports

= Scenario-driven
= Simulation-based
* Team training

Context: Training Environment

Other Vessels
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What did we learn about the training process in this environment?

PLAN: Training Officers use an application
(TSU) to schedule teams for training,
selecting specific training objectives

PREP: Instructors print sheets with training
objectives & tailor scenario for training

OBSERVE: Instructors reference printouts &
write notes as they observe team behavior
during scenarios

DEBRIEF: Instructors & trainees participate
in reviews of performance, referencing
hand-written notes and limited screen
replay functions

REPORT: Later, Instructors enter scores for
each training objective into a record keeping
system (CTQS) for qualifications tracking

DATA ANALYSIS & LIFELONG LEARNING:
Currently, there are no simple tools for
evaluating training trends, etc.

12
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TARA Is a combination of two component applications:

SubmarineSPOTLITE
Observational assessment software

Learning Locker

Learner Record Store (LRS) saves
longitudinal performance data in XAPI
format

© 2020 Aptima, Inc.

F \=anml\ I @l Team-based Advanced Resilience Accelerator (TARA)
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Current What were we able to accomplish?

PREP: Training objectives present in application; no
printing necessary

PLAN: Training Officers use an application
(TSU) to schedule teams for training,
selecting specific training objectives

SET EXPECTATIONS: teams review objectives

PREP: Instructors print sheets with training | together

objectives & tailor scenario for training

OBSERVE: Instructors reference printouts &
write notes as they observe team behavior
during scenarios

DEBRIEF: Instructors & trainees participate
in reviews of performance, referencing
hand-written notes and limited screen
replay functions

REPORT: Later, Instructors enter scores for
each training objective into a record keeping
system (CTQS) for qualifications tracking

DATA ANALYSIS & LIFELONG LEARNING:
Currently, there are no simple tools for
evaluating training trends, etc.

© 2020 Aptima, Inc.
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DEMOGRAPHICS TABLET PREP LIVE TAGGING
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RATING/MARKER TIMELINE
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Bench strength is improved by seniors acting as instructors.

Under stress, discussions still have a professional tone.

Information pushed to the CO; timely & appropriate.
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Tablet-based form-factor enables instructors to move through
the training environment during the scenario, quickly rating

behaviors and annotating ratings with notes for use during
debrief

© 2020 Aptima, Inc.
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<« Submarine -@- SPOTLITE

DEMOGRAPHICS TABLET PREP LIVE TAGGING
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What were we able to accomplish?

PLAN: Training Officers use an application PREP: Training objectives present in application; no
(TSU) to schedule teams for training, printing necessary

SEEETIE SPECE (TR ClajsEiEs SET EXPECTATIONS: teams review objectives

PREP: Instructors print sheets with training  together
objectives & tailor scenario for training

OBSERVE: Instructors reference printouts & [ OBSERVE: Instructors note real-time observations
write notes as they observe team behavior | of team behavior and then finalize scores on a
during scenarios tablet; teams practice SELF-ASSESSMESNT skills

DEBRIEF: Instructors & trainees participate
in reviews of performance, referencing
hand-written notes and limited screen
replay functions

REPORT: Later, Instructors enter scores for
each training objective into a record keeping
system (CTQS) for qualifications tracking

DATA ANALYSIS & LIFELONG LEARNING:
Currently, there are no simple tools for
evaluating training trends, etc.

© 2020 Aptima, Inc. 19



AR\ /- Observational Assessment Tool

Human-Centered Engineering®

: : If-
Following the completion of the self- aziess
scenario. .. tassess E
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= \While trainees each grab a tablet
and begin entering their self-
assessment ratings of how the team
performed on each of the training St
objectives — —

= Instructors review, edit, and add to TRAINEES
their observational ratings
: II teri |
Next, tablets are synchronized trr;t?;gi
through the standalone network to | Ly |

ensure identical data on each one
INSTRUCTOR

self-
I self- | assess
assess
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What were we able to accomplish?

PLAN: Training Officers use an application
(TSU) to schedule teams for training,
selecting specific training objectives

PREP: Instructors print sheets with training
objectives & tailor scenario for training

OBSERVE: Instructors reference printouts &
write notes as they observe team behavior
during scenarios

DEBRIEF: Instructors & trainees participate
in reviews of performance, referencing
hand-written notes and limited screen
replay functions

REPORT: Later, Instructors enter scores for
each training objective into a record keeping
system (CTQS) for qualifications tracking

DATA ANALYSIS & LIFELONG LEARNING:
Currently, there are no simple tools for
evaluating training trends, etc.

PREP: Training objectives present in application; no
printing necessary

SET EXPECTATIONS: teams review objectives
together

OBSERVE: Instructors note real-time observations
of team behavior and then finalize scores on a
tablet; teams practice SELF-ASSESSMESNT skills

DEBRIEF: Instructors & trainees participate in
reviews, referencing quantitative visualizations of

performance

21
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DEMOGRAPHICS LIVE TAGGING INTERIM RATINGS SELF ASSESSMENT TABLET SYNC DEBRIEF

Instructor's Final Rating Team's Average Rating

Discrepancy?

C2: Team has "big picture” & anticipates implications of 3 -
situation & actions.

C3: Teams operate at the information & context levels,
not at the indication & data level.

C4: Team challenges & revises its hypothesis to keep
aligned with developing situation.

C5: Leaders provide high-level context using briefs,
principals-to-the-plot, and questions to the team.

C6: Team actively keeps tripwires & checklists aligned
with situation. —_ —

C7: During routine watch turnovers, information is
shared with other watch teams to discern trends &
lessons about the mission. 1

O 0O0000C

Instructor Finalized
Live Tagging Average
Team Average

Error Bars O 7

Finish Debrief

¢d
€a
¥a
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What were we able to accomplish?

PLAN: Training Officers use an application
(TSU) to schedule teams for training,
selecting specific training objectives

PREP: Instructors print sheets with training
objectives & tailor scenario for training

OBSERVE: Instructors reference printouts &
write notes as they observe team behavior
during scenarios

DEBRIEF: Instructors & trainees participate
in reviews of performance, referencing
hand-written notes and limited screen
replay functions

REPORT: Later, Instructors enter scores for
each training objective into a record keeping
system (CTQS) for qualifications tracking

DATA ANALYSIS & LIFELONG LEARNING:
Currently, there are no simple tools for
evaluating training trends, etc.

PREP: Training objectives present in application; no
printing necessary

SET EXPECTATIONS: teams review objectives
together

OBSERVE: Instructors note real-time observations
of team behavior and then finalize scores on a
tablet; teams practice SELF-ASSESSMESNT skills

DEBRIEF: Instructors & trainees participate in
reviews, referencing quantitative visualizations of
performance

REPORT: No manual data-entry; final scores for
training objectives are saved automatically into
record systems for long term tracking

DATA ANALYSIS & LIFELONG LEARNING: xAPI

formatted data enables exploratory analyses of
training trends & supports integration with other
systems that capture training events & experiential
learning

23
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Following the completion of the debrief...

= Instructors finalize their observational ratings, making

updates based on debrief
discussions

Lastly, observational
assessment data are
saved in XAPI format in
the Learning Locker
database to facilitate
future integration with
other performance tracking
systems

xAPI Activity Statement

=

LRS

xAPI FORMAT

F \=anml\ I @l Team-based Advanced Resilience Accelerator (TARA)

Human-Centered Engineering®
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*Enhance training transparency: setting expectations at the outset when
Instructors and learners can preview training objectives during pre-briefs

"Increase the accuracy and ease with which instructors evaluate learners’
performance in real time

* Provide trainees practice with self-assessment

» Facilitate learning during debriefs with immediately available graphical
visualizations of both self-assessment and actual performance ratings

© 2020 Aptima, Inc.
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Objective

Learn from novices (i.e., those who have never seen the tool) about
what aspects of the software are intuitive vs. confusing

Participants
Current and retired submarine team instructors (n=6)

Protocol

Participants were given a brief overview of the purpose of the
software, and then performed a series of tasks with minimal
Instructions or prompting; lastly, they completed a survey

Results

The evaluation resulted in a number of fixes and enhancements, the
majority of which have been implemented; see next slides for
survey results

26
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1 2 5 4 5
RATING - -

SCALE: Strongly Disagree  Neutral Agree  Strongly
disagree agree

e Standard
Deviation

| felt confident using the tool without

additional help 4.17 0.41
| would use this tool in my job 4.0 0.63
The tool would help me do my job 4.17 0.41
ZC;EZ;LV:OUM help improve team training 433 0.52
The tool would help Submariners develop 383 0.41

resilient team skills to be successful as a team

| would recommend the tool to others 4.17 0.41

© 2020 Aptima, Inc. 27
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At Technology Readiness Level (TRL) 7,
TARA received interim approval for use
In the ISPAN environment during an
experimental evaluation period.

During this time, instructors will use TARA on their own during
team training events.

Next steps

* Receive feedback from NSS instructors and leadership

= |f there Is continued interest in this tool, seek out
mechanisms for further development and integration with
other training-related systems (e.g., TSU, CTQS)

28
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= TARA will streamline team training and assessment processes

= Instructors will spend more time observing team behaviors and providing helpful,
guiding feedback, thereby speeding up the development of resilient teams

*» TARA can be easily adapted to other environments, e.g., wherever learners
must satisfy (or surpass) detailed training objectives to qualify for deployment

© 2020 Aptima, Inc. 29
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