T
ol | EE

— I
F— E—
x - e
— 1L -
— w— -
= S ———— - - =
—— - —TE - i
= — I rmom [
oy -— — J F T = =
— " s p——
- — s = ==
. — =% - woms =
5 . —_— == 1 1
= =" — (=
= = =mwa om—
prrma T — —,
. 3 e s | E— _———
a = e — — L mm—
— —— Fr e e— — e —
— == R o tor.l i E— — ST vy
— - s e ) — =]
— — - s A — - —
— —— = e — e, e ———— o —
o — ERa e omaom- . m—
e e S —
e E—
e e e ——
az

| 1 ]
li
¥
|
]
1]
i
[.
i
]

|
il |
“l!'ii“
i 1 n
II |I1iii
11}

|
|I
I

l-i
1‘

Evaluation of Human Performance
Design for a Task-Based Training
Support System

Mr. Eric Seeley and Mr. Thomas Kryder
NUWC Division Keyport
Keyport, Washington
Presenter: Mr. Brad Weiner
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 Introduction to Human Performance Design
— What is the goal?
— How do we achieve it?

* Introductionto ASMv2
— What is it?
— Who uses it?

 Human Periormance Design applied to ASM v2

— What approach was taken?
— What was learned?

— What did we accomplish?
— Is the design successful?

Undersea Human/Systems Integration Symposium (UH/SI) 2004 2
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Usahility AND Performance...

— Humans and Computers
— Humans and Job Performance

-.mrive System Interaction Design

Human Performance Design Aligns Automated
Systems with the Humans Whe Use Them to
Achieve High Performance

Undersea Human/Systems Integration Symposium (UH/SI) 2004 7
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Day-0One Performance
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Traditional IT HPD
Goals  Ontime, on budget - Day-one user periormance
executahble software
Focus - System performance * Human performance
Design « Design of datastructures - Design of user interface and

Emphasis and functional components interaction methods

Design - Up-front, thorough design Iterative design/validation
Approach Limit user interaction Users are vital to process

Undersea Human/Systems Integration Symposium (UH/SI) 2004 9



]
=

{111

—
— -

* Typical Software Systems Design Methods
focus on:

— Functional Requirements
— Business Requirements
— Data Requirements

Undersea Human/Systems Integration Symposium (UH/SI) 2004
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- - Project Definition
- - Function/Data Modeling
- - Application Design
- - Architecture Design
- - Application Coding
- - Unit/System Testing
- - Installation/Training

12
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An HPD-Enh -
n HPD-Enhanced Process” .

ID Compelling Need _ o
Audience Analysis/Profiles
Process/Task Analysis
Performance Objectives¢— - Function/Data Modeling
Knowledge Mapping
Use Cases/Conceptual Model
Interface mapping
Process/Task representation 4— - Application Design
Iterative usability testing
EPSS component identification
Technical validation ¢— - Architecture Design
EPSS architectural design
Iterative design validation o _
EPSS tool development 4~ - Application Coding
Design validation <— - - Unit/System Testing
Rollout event )
Capture Day 1 metrics 4 - Installation/
Training

13

* Sl International Performance Centered Design Workshop
material dated 07/2001
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Introduction to ASM : A Task Based Traini ____g.sil_nnnﬂ System

* Aviation Maintenance Training Gontinuum System
(AMTCS):

— Hardware and software infrastructure to support task based
naval aviation maintenance training

* AMTCS Software Moduie, Version 2.0 (ASM v2):

— Second-generation performance support application
— Sponsored by OPNAV
— Managed by the Naval Air Systems Command

 ASMv2 employed a Human Performance Design
(HPD] methodology:

— Supports task-based training requirements outlined in the
Executive Review of Naval Training (ERNT)

— Supports the 5-vector model currently the principal focus of
Task Force Excel

Undersea Human/Systems Integration Symposium (UH/SI) 2004 14



Human Performance Design applied to ASM v2

— Reduce Initial Training Required
— Achieve Day One Performance

— Improve Decision-making Support
— Increase User Satisfaction

— Joint Application Development (JAD) Team
— Contextual Observation

— Process/Task Analysis

— Paper Prototyping and Testing

— Validation

Undersea Human/Systems Integration Symposium (UH/SI) 2004 15
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— Active Duty:

* Fleet: VFA-106, CVWP WING AIR PAC,
MCCDC Activating Branch, VAW78 (Reserves)

» Schoolhouse: NAMTG Pt Mugu, NAMTG Norfolk, FASO
— Software System:
 Government: NAVAIR PMA205, NUWC DK

» Design Contractor: Sl International
» Development Contractor: Paladin Data

Undersea Human/Systems Integration Symposium (UH/SI) 2004
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The JAD Team

111

* Activities
— (3) Week-long Group Meetings
* 1 Planning
* 2 In-Progress Design Reviews

— Weekly Teleconference Calls
* Progress Review
« “Homework”™: Answer questions, validate working products, etc.

— “On Call” Responsiveness

— Site Visit Coordination
« 1 or more to each represented Fleet/Schoolhouse organization

 Lessons

— Process is collaborative, iterative and can be time-consuming —
Plan for it!

— Design team must both Lead and Listen — Be flexible and adapt!
— Commitment and Continuity of representation are key

Undersea Human/Systems Integration Symposium (UH/SI) 2004 17
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— Understand user goals, tasks and priorities, working environment, obstacles and
solutions

— Tour facilities and observe users performing roles, capture environment, watch the
work, ask questions

 Process/Task Analysis

— Account for all required goals, tasks & steps and identify process improvements
— Job/Task Analysis, Goals Hierarchies, Process Maps

 Paper Prototyping and Testing
— Design and refine before you build
— Focus on roles and goals, in a top-down approach
— lIterate creative sessions, JAD review sessions and user testing

— Assess the impact of Human Performance Design on the performance of task-
based training activities

— Task-based usability testing in a controlled environment

Undersea Human/Systems Integration Symposium (UH/SI) 2004 18



The Result: ASMv2

« Design hased upon Roles -
— Each role has one or more actual job e
associated with it, that share characteristics | .. e =

of goals and responsibilities == .

— A set of views is associated with each role, | === S wes o

with each view supporting specific

appropriate goals/ responsibilities

Undersea Human/Systems Integration Symposium (UH/SI) 2004
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ome HPD Elements of ASMv2 .

Entry displays focus on high priority tasks for the
user’s role, and organize these tasks at the highest
level. Sufficient information is provided to
differentiate items for attention, further detail is
readily accessible.

M Unline - Micr asalt Internet Explorer.

Fils Edt View Favorites Tools Help
L S A ] _J ot —.ésear(h [hJFavortes 3t hledia _,9 B

Address [€] _deuhg,y‘,
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A e aedd
Faten TG
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Action Plan | |  ShowTo Do List
 Show Continuous Training
Training To Do List . A camplete list of all training actions and tests assigned to you.
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Profile
E2.C Tire & Wheel Qualification BBOGHM 85.2% 14DEC T Required Test
online Training
Librery o
Sort by Sort by: Sort by Last Sort by Sort b
Training Action Occupafion  TestSubject  Update s TesiSilus  Gene
E1/C1 Tire & Vhes! Gualfication 580364 7o 8 Plwe YA dec ooV 0 Successiusl  Lager:
Vour complete E2/C2 Tre & Vihes! Qualfication  G80348M Y8 & RIS pec oy Readly To Take  Lagen
resaurcs for om
onine trining
L Upcoming Expirations:
Sort by ot by
Tupe Licenses/c s/Physicals
View
License 10 Ton Truck License 15MA
Ve
s ] enysica Suogran 201a
—

SCREEN PRIORITY TAILORED TO THE USER

Training Aclion Plan = To Do List

@ Show To Do List
 Show Continuous Training

Training Actions:

S0t by

Trainiti Action

E2-C M-2 Cylinter SE License
E2-C M-2 Cylinder SE License

E2.C Tire & Vhiel Qualification

Tests:

S0 by
Training Action

E1421 Tire & Whes! Qualitication

E2IC2 Tire & Whee! Gualification

Upcoming Expirations:

St by

Tape
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Physical

Sort by

O cupation

aE03AM

SE02AM

SE03M

Sort ey
Oecupation

SA0GEMM

SB0GMM

Sort by

LicensesiCedifications/QualificalionsiPhysicals:

Sort by
Parcent
Complete

50.0%

25.0%

B5.27%

S0 by

Test Subject

Tire & Viheel Writien
Exami

Tire & Wibeel Whitten
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To Do List - A complete list of all fraining actions and tests assigned to you.

Sort by

Last Update &

20 MOV 01

20 MOV 01

14 DEC ™M

Sort by
Last
Update «

01 MOV 01

14 DEC

A0 Ton Truck License
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S0t by

Last Task Area Updated

SE Licence On Jok Training
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Raguired Test

Zor by Sort by
TastStatus Generated By
Successiual Lagerskl
Feady To Take Lagerski

Expires On
15 MAR 02

G0 MAR 02
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Roles are associated with Views, which
provide and organize tools appropriate to
the tasks and goals. Users may have
access to one or more Views.

Fie  Edi

icrosalt Internet Explorer

View Favorites Tools Help
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RELATE ORGANIZATION OF EACH SCREEN TO
THE GOALS OF THE USER.

address [] Jedndat

=] @60 [t |

ASMOnline

Your compiets record of mainterance Galning
Welcome AMEL Mary Keliiher

NavATAir 2]

Training Action Plan > To Do List

Training
Action Plan | © Show To Do List
€ Show Continuous Training
Training To Do List . A camplete list of all training actions and tests assigned to you.
Completion
Recard Training Actions:
i Sartb St ¥
S Training Action Occupation st Update ~
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Profile
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Online Training
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Sort by: Sort by
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Rescly To Take:
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=l

IEN
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felcome to nlinet
Tris personaized Training

Acticn Plan has been
caretuly crestedto hefp you
track snd monitor training
actions you need to
compte
This Plan alorvs youle:
« chack your progress
towards & qualfication
» Menitor your uocoming
expirations
incresse skits and
* confidence in
maintenance sreas

Al tairing actions currertly

sssigned by your

supervisor are displayed.

@ common auestions:

D o created My trainice
aution plan?

P v fesis sod readiog
mterisl aveilshie crine?

> How up-todate is the
Informetion displaved
bere?

* More Questions

N

21



.
= e
— —
— o
= W rrmam e [=
— ae1 1 = —]
e = =]
e - — —
— —— s Em—— =1
—— — m— —
— C— —_— =
— - — = —
— — - 1
e — =

USE INTUITIVE
LANGUAGE

Tools supporting role-specific tasks are organized
into logical groupings with familiar titles. The tabs,
and tools available vary according to the View
selected.

Training

Action Plan

. —
Training

Completion
Record

Crual/Cert
Record

Personal
Profile

M Unline - Micr asalt Internet Explorer.

Fie Edt View

ik o = - () 2) 0| Qsewch [(Favoress @veds | b ob o 2]

Favorites  Tools  Help

=101 %]

Address [€]
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NavATair 2]

home _help

Training
Action Plan

Training
Completion
Recard
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Record
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Profile

Vour complete
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oniine taining
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raining Action Plan * To Do List

@ Show To Do List
© Show Conlinuous Training

Training Actions:

Training Action
E2-C N-2 Cylinder SE License

E2-C N-2 Cylner SE License

E2. Tire & Viheel Quaiication

Tests:
Sort by
Training Action
E14C1 Tire & Vwhes! Quallication
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Upcoming Expirations:
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License

e
s

To Do List . A camplete list of all training actions and tests assigned to you.
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ss0seM 200V 01
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Sort by: Sort by
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Sort by

L ik i¥] 18/Ph! al

10 Ton Truck Licerse

Audiagram

ort by Sort by
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Recuired Test

Sort by
TestStatus

Successiual

Rescly To Take:

art by
Generated By
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Lagersii

15 MAR 02

30 MAR 02

Nl 1=m

ielcome to ASM Online!

Tri persanslized Training
Acticn Plan has been
caretuly crestedto hefp you
track snd monitor training
actions you need to
compte
This Plan alorvs youle:
« chack your progress
towards & qualfication
» Menitor your uocoming
expirations
incresse skits and
* confidence in
maintenance sreas

Al training actions currently
sssigned by your
supervisor are displayed

@ common auestions:
P o crested my waining
afion plan?

j P v fesis sod readiog
nsteris svaisble criine?
=l > How up-todate is the
information displayved
bere?
* MOrE QUESHIONS
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Each screen is supplemented by context
sensitive tips and common questions to
aid learning and memory.

CONTEXT SENSITIVE HELP

some HPD Elements of ASMv2 .

M Dnline - Picrosolt Internet Eplarer IF
Fie Edt View Favortes Tools Help /
qepeck - = - () [2) | Qoearch [EjFavortes Emeda 4| 25 Sh T 5
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=
ng
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ENIC1 Tire & hes! Gualiication 580581 7o 8 Plwe YA dec ooV 0
Your comglele - E2022 Tre & Whes! Qualficaton 8803120 Y8 & RIS pec oy
resource for -
orine aining
L Upcoming Expirations:
=0 Sort by
L c 1s/Physicals

To Do List . A camplete list of all training actions and tests assigned to you.

Audiagram

10 Ton Truck Licerse

Sort by
Last Task Area Updated
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rack and monftor training
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aMpIELE.

his Plan alorvs youle:
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SE Licence O Job Traning
SE Licence O Job Traring
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TestStalus  Generated By

Successtusl  Lagersk
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o menitor your upcoming
expirations
increase skits and

* confidence in
maintenarice sress

bl rairig actions currertly
fssigned by your

pervisor are displayed,
| common auestions.

Vo created my aining
action plan?

 tesis and resting
mterisl aveilshie crine?
How up-to-dete is the
information displaved
bere?
More Questions
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Welcome to ASM Online!

Thiz personaized Training
Action Flan has besn
careiuly crested to hefp you
track and montor traming
aclions you nesd 1o
complefe.

This Plan sfones you o

» Check your progress
toweards & gualificaton
« MOCECE YOUr LEComing
expirations
increase skils and

* confidence in
mairdenance aresas

All fraining actions currenthy

axslgned by your

supervisor are displayved

(7 Common Questions

W ko crested iy trainirg
action plan?

P Aretests snd reading
materisd availakble online?

¥ Hover up-to-date iz the
information displayed
here?

* ore Guestions
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The Difference: ASM V1 and V2 .

-
==
—

 ASM v1 resuited from a typical software system
design effort

* ASMv2 resuited from an HPD effort
 Many of the same tasks are supported in hoth

Undersea Human/Systems Integration Symposium (UH/SI) 2004 24



The Difference: An Example

 ASMv2: o ASM v

— Assigned training and tests — Assigned training is located
are organized into a ‘To Do’ on the EQCR/ITP tab

list, located on the entry — Assigned tests are located on
screen for each user the TEV/ITP tab

£ Aviation Maintenance Training Continuum System - [Electronic Qualification and Certification Record]

Window

HeE sEgE  =EK

G| e?18  pye————— oslion and Crticaion Record]
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e e e e @essonalData Record) AR G20 S 0 G 00 ) (0 (e () (e (R |
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B [FArLET s F Geae ot 5 =]
ey oo R T Gy - : b o o B R
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CCR (Course Completion Record) froming T Recpsed Femedia Treung Recgieed
== Fs—— - i el Bl CDMBAR  (Collateral Duty/Billst Assignment Record) LA T = L TaskAvea Orote:
1 T e A N - AEBC (2 G30BIAT E:2C GROUP | CAREER OROA - AEBC 02 E30BIATE-2C GROLP Il CAREER ORGH|
e GTTR (General Technical Training Record) E AT o
. Bitec §  s305/a1 - G0BAT
[noiteulsv3 bne 133T] - majze2 muunitnod prinis1l sansmatnish noifsivA |
—A i Lt = - olss | s 2
. - ] 80 ) e e = s
& el = Bl 2 Aviation Maintonanse Training Continum $yatom - [Test and Evaluation]
saw— Y i B e e o P . snoitsulsv bius fea T beion Edt ecord Quey Windsu Heb
o - s e et e e B [ Y @ x| el?[g e
- s biusg> X AT T T
2 L B0e e E e (7).
- Select A Test
-l Individual
Lastnsme it rsme W s
[F) SR foscar (N =
[t
ki 4 MR 4 e g i E
e ] TAO U TN ToskNmber NECMOSS Rang ColersDity Testturber
= - - 3 [reec oz 205 [0 [F2COROPECAREERORGANZA| 171 =
s o o L ee————— s [ e pe— 3 e T .
Wit e By ferptisrd 3
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oy [— e i z 1ol [
Setec e ok and gress B3, —
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ASM v2 and Task Based Training

 Task Based Training:

— Learning centered around mastery of the tasks required for job
performance

— Assessment based upon measurement of task performance
and mastery of the competencies associated with a task

 ASM v2 provides a “One Stop Shop” for task hased
training:
— Training action plans centered around the tasks associated with
a job or required skill

— Access to training resources organized by tasks within Training
Actions

— Continuous automated tracking of task performance (regardless
of whether training on the task has been assigned)

— Test generation (and administration) based upon measuring
task proficiency

Undersea Human/Systems Integration Symposium (UH/SI) 2004 26
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— Assess the impact of HPD on meeting the overall goals of ASM v2

— Task-based usability testing in a controlled environment:
» Representative users for each identified role
» Defined repeatable task scenarios for each role
 Live beta-version software, including data
« Standardized data collection, both quantitative and qualitative

— Initial Training Reduction
« ASM version 2 user training requires 2 hours vice 2 days for version 1

— Day One Performance
— Improved Decision-making Support
— Increased User Satisfaction

Undersea Human/Systems Integration Symposium (UH/SI) 2004 27



Day One Performance

 Participants, with few exceptions, immediately achieved comparable or
hetter performance to that of manual methods with no training.

— Measured by Time on Task results for scenarios, as compared to manual
methods with which participants were very familiar
» Supervisor and Manager participants achieved significantly improved Time on Task

SUPERYISOR: Time on Task Comparison by MANAGER: Time on Task Comparison by
Scenario Socenario

LEN P ]
o o o
o o o
5 I3
a & o
u

u
w

(Secmadsl

Hu DiFfsrancs FaparFartaraz

[(Sscmudr)

L]
4
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u
d
-
-
-
b
-
=
L]
x

<l 5H Fartar

e ASH Fartsr

For supervisors, out of 8 tasks, 3 showed For managers results were significant.

reduction of effort of over 1 hour and 1
showed improvement of over 30 minutes *Task 1 saved 2.5 days per quarter
*Task 4 saved 2.5 days per month
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- Participants consider ASM v2 to he a more effective tool for
making decisions than current manual methods.

— Measured by Participant Survey Confidence, Decision Support, and
Readiness responses

« All but 1 of 8 participants expressed greater confidence in ASM v2 than
manual methods

 All participants believed it would improve Decision-making

« Supervisors and Managers believed it would enhance the Readiness of
their squadron

SUPERVISOR: Decision Support Survey Response MANAGER: Decision Support Survey Response
2 1
Supervisor 2 2 Manager 2 2
1 1
1 o Decision Support] 1 o Decision Support|
1 m Confidence 2 m Confidence
Supervisor 1 2 Manager 1 2
1 Fz
-2 - 0 1 2 -2 -1 0 1 2
<<Paper Strength of Preference ASM >> <<Paper Strength of Preference ASM >>
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- Participant Survey results show marked satisfaction with
and preference for ASM v2 over manual methods

— Measured by participant survey Satisfaction and Preference responses

» For all scenarios and roles, participants expressed increased satisfaction

and a preference for ASM v2 over manual methods
— Supported by participant comments and anecdotes
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MANAGER: Consensus Preference by Scenario
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Projected Annual Fleet-Wide Cost Avoidance with ASM =
1,349,280 hrs

Assumes Full Rollout to 300 Squadrons and 26 FRS
(Approximately 85,000 Maintenance Personnel)
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- Significant performance gains can be realized through the
anplication of the HPD methodology to systems like ASM v2

— Reducing the time to attain competency,
— Improving efficiency of work,
— Increasing worker satisfaction

 ASMv2 and other systems employing HPD will be intuitive
and usable by individuals with a variety of roles and
responsibilities without extensive training.

 HPD can effectively support staff training activities and help
motivate career progression

— Support task based training requirements
— Consistent with the Navy’s 5-Vector Model
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