D RA FT Digitally signed by Rene
Salazar

DN: CN = Rene Salazar, C =
US, O = Intellectual Tech.,

Inc.

Reason: | attest to the
accuracy and integrity of this
document

Location: San Antonio, Texas
Date: 2004.07.30 16:16:11 -
05'00"

SYSTEM SPECIFICATION
FOR THE
TACTICAL AIR COMMAND
MAINTENANCE SKILLSTUTOR

CONTRACT NUMBER:

PREPARED FOR:
AIR FORCE SYSTEMS COMMAND HUMAN SYSTEMS DIVISION

Authenticated by Approved by:
(Contracting Agency) (Contractor)

Date Date




DRAFT



1

11

1.2

1.3

2.

21

22

3.

31

311

312

3.1.3

314

3.2

321

3211
32111
32113
321131
321132
321133
32114
321141
3211411
3211412
321143
3211431
3211432
3211433
3211434
3211435
321144
321145
3211451
3211452
321146
3211461
3211462
3211463
32115
321151
321152
321153
321154
32116

Table of Contents

o0 0TSRRI 1
[AENtIFICALION.......ceeeeeee e e 1
SYSIEM OVEIVIEW ...ttt 1
DOCUMENT OVEIVIEW ...t eee et ee et see e eee e 1
APPLICABLE DOCUMENTS ..ot 2
Government DOCUMENES ........coiuiriiee e s 2
Non-Government DOCUMENTS.........cceeiiirieerie e 2
SYSTEM REQUIREMENTS........ooiiiirineereeeeee e 3
D= 1 o1 (o S 3
Application of BJS Technology ........ccoceevverienerieninneeiesee e 3
Student Course MaterialS........cooveereereeiesee e 4
MST Software ArChiteCtUre.........covveveeeeseesece e 6
Hardware Platform...........cccooeeieie i 6
CharaCleriSHICS. .....veeeeieeeeeee e 8
Performance CharaCterisStiCS ......oouvrirrnnieseeneee e 8
010 (< I =1 1 o S 8
2 1 U o PRSPPI 9
New Student Registration and Orientation ............cccoceeeereenerinnenne 11
COUISE OVEIVIBW ... stee e eeessee e eaesseesseeaesseesseeeesseesseensens 11
Navigational INStrUCLION .........cceeeeiierieiee e 11
PRELESE.....eceeee et 12
CoaChed PraCtiCe..........coviiiiiiesieeieee e e 12
Problem SElECHioN .........ccoei e e 12
Automatic Problem Selection ..........ccccceveevecceceee e 13
Problem Selection by the Student............cccoevveieceieccececeee 14
Troubleshooting Capabilities..........ccocvieiirieneree e 15
FOCUS 0N COMPONENTS......c.eiiiiiiieieree e e 15
Troubleshooting ACHIONS........ccciiereee e 16
Test Equipment SImUIations...........ccccveeveeiecee e 16
TEChNICAl DALA.......coieeieeiicieeiee e 17
ReVIeW PrevioUuS ACHIONS........cccveiiiieieeie e 18
Student MOEING.......covereeieiiere e 18
(@07 o 111 oo PR 19
Requested COaChing .......ccccererierinie e 19
Unsolicited CoaChiNg..........coeririrenireeeeeee e 20
Reflective FOHOW-UD ......coovviieece e 21
SUMMEANY ASSESSIMENT ......vvieiiiieciie sttt sre e naee e 21
StEP-DY-SLEP REVIEW ... 22
AItErnative SOIULTON........cceeiieiee e 22
(@011 == (| S 23
= T0T0 140 17= 1 (1 o S 23
[T o g = o 0] 1 | 1o R 24
COUrSE CritIQUE.......ceueeiete sttt 24
Update StUdent DisSK ........cceeeeriereiieseerieeee e 24
Student INLEIfaCE.......ccveie e e 25



321161
321162
32117
3212
32121
32122
32123
32124
32125
32126
32127
32128
3213
3214
322
323
324
3.25
3251
3.25.2
3.26
3.2.7
3.2.8
3281
3.282
3.29

3.3

331
332
333
334
335
3.36
3.3.7
3.3.8
3.39
3.3.10
3311
3.3.12
33121
3.3.12.2

331221
331222
3.3.12.3
331231
3312311
3.3.123.1.2

Student Interface Capabilities...........coveeiiienieieeee e 25

Student Interface RESPONSE TIMES.......cceveririrerireeeeeese e 26
Student Training Failure RECOVENY ........cccvveevieeiieeeeseeie e 26
On-site Training AdMINIStration...........ccccceveeveeiesieese e 26
[ 0T0 (0] o TP OTRRPPRRPPRIN 27
REGISIIALION ...ttt 27
On-line Coursaware Management ..........cccceeeereereernsieeseesessesseenens 27
Dz ez W 1= o0 £ [1 0o 28
ON-Site DAa ANAYSIS...cceiiiiiieieee et 28
Student Disk RESLOratioN .........cccveeereerieniieseeseese e seesse e seeneeeneas 29
Training Administrator User Interface .........cccvoevvevvvceveesesceeseene, 29
Training Administration Failure ReCoVery..........ccccccevvveveevieseesveenne. 29
Data Analysisat aCentral FaCility .........ccooeviriiinnenieneeee 30
Development and Maintenance Capabilities...........ccvvveeieeieriennne 30
System Capability Relationships.........cccevevieereeiesieeseese e 31
External Interface Requirements ..........cccceveevveve e vecce e 31
Physical CharaCteristiCS......cooueiiiererii e e 31
System Quality FaCtOrS........ccoiiriririeeereres e 31
RETADIHTTY ..o e 31
MaintaiNaDi Ity ........c.cceeiece e 31
Environmental CoNditioNS.........ccovveeieriienieneee e 32
TranSpOrtabIliTy .......coeviririeeee e 32
Flexibility and EXPanSiON ..........cccveeereeeeseeseerie e 32
LYoo LU= Y 32
Expandability and System Modification............cccooeveriencenenienenne 32
7= o] 11 SRS 33
Design and CoNSLIUCLION.........couveueieerieeieseesieeee e see e 33
MELENTAIS ...t e 33
Electromagnetic Radiation.............coceeiiiiiiieneninseeeeeee e 33
Nameplates and Markings ........cccooeverirerieneneseseseeee e 33
LAY 0T 0 7= 0 11 o S 33
Interchangeability ..........coeeiieieceee e 33
S | RS S 34
HUMaN ENGINEEING ...t 34
NUCIEEI CONLIOL......cviieieiieieie e 34
SYSLEM SECUNLY ..ttt 34
Government Furnished Property USage.........cooevereneenenieeneeniennns 34
Computer Resource Reserve CapaCity .......ccoccoereeieereenenesesesiennenns 34
Software Development Environment............ccocceevveeeveeveesiesceeseeennn, 34
Programming LanQUBOES .........c.cccueeeeiieerieeeesieesieeeesreesee e sre e 34

Commercia Off-the-Shelf Products and Non-Developmental Software
35

(00010101 1= £ TSRS 35
OpErating SYSLEIMS.....cc.ceiieeiecieseere et e e nas 35
Developed Software RequIremMents..........cooeeveeieneenenieseeseeee s 35
Design REQUITEMENTS. ......ccoieriirierieeeeeeeee e 35
Software Development Methodology .........ccceveeveevenieveece e 35

Ada-based Design LangUage.........cceeveeeeeeenieeciesee e 36



3.3.12.3.2 Coding StANTATS.........coieeiirie e 36

3.3.12.3.3 Commenting CONVENTIONS ........coeeierieriirienieseee e 37
3.3.12.34 EITOr IMESSAJES .....oe ittt s 38
34 DOCUMENEALION....e.veviiiieiieie et 38
35 [0 T T 1= 38
351 MAINTENANCE. .....cveeeeeeeesieeie sttt eeeseesreeneennee e 38
35.2 Facilities and Facility EQUIPMENT .........ccceeveevieeie e 38
3.6 Personnel and Training .........cceoveieieesecie e 38
3.6.1 PEISONNEL ... e 39
3.6.2 TFAINING. ... bbb eaeas 39
3.7 Characteristics of Subordinate Elements..........cccccooevevieninencniennene 39
3.8 PrECEOBNCE ...t 39
3.9 (@ U7 1 o= o] o [ SRR 39
3.10 Standard SAMPIE ......c.ooiiee e 40
311 Preproduction Sample, Periodic Production Sample, Filot, or Pilot Lot40
4. QUALITY ASSURANCE PROVISIONS........cccooiririrrienenieniesieneens 41
4.1 Philosophy of Verification..........ccoeviiiinieniee e 41
4.2 Responsibility for Verification ..........c.cocecevenineninineeee e 41
4.3 Verification REQUIFEMENLS.........ccceevierierieseese e ee e 41
431 Instructional VerifiCation...........coueeeieiinenie s 41
4311 Cognitive Task Analysis Verification (Phasel) ......ccccoccvveieiicnnne 41
43.1.2 Instructional Development Verification (Phase Il).......cccooeveiennnee. 41
43.1.3 Pre-Operational Review (Phase 1) .......cccovevvecvceiececeecece e 42
4314 Operational Field Test (Phase V) ....cccoveeieececiece e, 42
4.3.2 SYSteEM VErfiCaliON ......cooveiieiieieeeeeee e 42
4321 Vendor Acceptance Test (Phase l).......cceveverenenenieeieesese e 42
4.3.2.2 Formal Qualification Tests (Phase 1) ....cccvevveieveeiece e 42
4.3.2.3 System-level Test (Phase V) ..o 42
4.4 SPECIAl TESIS ..ot 42
45 Qualification Methods ..........coveierienieriee e 42
4.7 QUAITICAION MALTIX ....veeveecie ettt 43
5.0 PREPARATION FOR DELIVERY ....ccocoiiiiiirinieeeereese e 45
6. NOTES.... ottt e sne e 46
6.1 Concept Of OPErELION.......cceiuirierieieeerie s 46
6.2 (€1 10155 Y 46

6.3 F ol 0] 117/ 10 TR 49



List of Figures

Figure
1. MST Courses
2. MST Student Materials
3. MST Functional Components
4. MST Course Overview
List of Tables
Table

1 Qualification Matrix



1. SCOPE
11 | dentification

This specification establishes requirements for the Tactical Air Command (TAC) Maintenance
Skills Tutor (MST) program.

1.2  System Overview

TAC hasidentified a need to improve troubleshooting skills for technicians performing flightline
maintenance. These skills are normally taught through on-the-job training (OJT). This method is
both time consuming and manpower intensive, requiring years of apprenticeship training under the
tutoring of experienced maintenance technicians. Today's highly reliable systems fail less often
and thus provide fewer opportunities to train technicians on the complex problems. At the same
time, the Air Force has combined maintenance specialties and reduced the number of technicians
per aircraft. Thus, technicians must have broader knowledge and more general skills.

In response to this need, the Human Resources Directorate (HRD) of Armstrong Laboratory is
performing research under the Basic Job Skills (BJS) program in two areas. cognitive task
analysis techniques to capture troubleshooting strategies used by experts and novices, and
computer-based intelligent tutoring systems to provide a practice environment for working
authentic troubleshooting problems while coaching the student with hints and feedback. Prototype
tutors were demonstrated at TAC fighter wings at Langley and Eglin Air Force Bases. The results
showed significant gainsin proficiency by novice technicians. TAC hasidentified this technology
as ahigh priority for fielding.

The MST program will develop and field operational tutors for TAC based upon the proven and
improvin' BJS technologies. These tutors will focus on teaching advanced troubleshooting skills
for 5- and 7-level, F-15 and F-16 flightline maintenance technicians.

13 Document Overview

This specification is written in accordance with DI-CMAN-80008A, astailored for the MST
program. The verb "shall" denotes binding requirements. Each "shall” in section 3 isfollowed by
anumber in brackets (e.g., [1], [2], [3], etc.) to relate the requirement to the verification method
specified in the Qualification Matrix (section 4.5). The verb "will" indicates Government intent.
Other verbs, such as "may" are used for information purposes and are non-binding.

[Statementsin brackets, likethis one, are notesto the author and/or reader and will not be
included in thefinal version.]
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APPLICABLE DOCUMENTS

Government Documents

The following documents of the exact issue shown form a part of this specification to the extent
specified herein. In the event of conflict between the documents referenced herein and the

contents of this specification, the contents of this specification shall be considered a superseding
requirement.

Specifications

Standards

MIL-STD-1472D
14 March 1989
Notice 1

20 March 1991

MIL-STD-1815A
22 January 1983

DOD-STD-2167A
29 February 1988

Other Publications
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Det 5, AL
[Date?]

Det 5, AL
[Date?]

HSD/YAR
[Date]

4400 MTF
12 January 1990

Human Engineering Design Criteriafor Military Systems, Equipment,
and Facilities

Ada Programming Language

Defense System Software Devel opment

(Draft) A Procedural Guideto Cognitive Task Analysis: The PARI

M ethodology

(Draft) BJS Intelligent Tutor Development Guide

Maintenance Skills Tutor (MST) Software Engineering Reference Guide

Tactical Air Force (TAF) Maintenance Training Interactive Courseware
(ICW) Style Guide

Non-Gover nment Documents

Not applicable.



3. SYSTEM REQUIREMENTS
31 Definition

The MST program will include the development of a series of MST courses and supporting
capabilities. Each course will be a computer-based training system that utilizes intelligent tutoring
and interactive video technologies to teach advanced troubleshooting skillsto F-15 or F-16
flightline on-equipment maintenance technicians. Each course will correspond to a major job
within an Air Force maintenance specialty (such asthe "engine" job within the Tactical Aircraft
Maintenance specialty) asillustrated in figure 1. A course may also correspond to a part of ajob if
it is determined that the amount of training required for that job istoo great for one course and the
training can be cleanly partitioned into more than one course. The MST courses will target only
those jobs, or portions of jobs, that require complex cognitive skills.

MST Program

TN

Maintenance Maintenance
Specialty Specialty
Major Job oo Major Job Major Job . Major Job

MST Course RO MST Course MST Course e o0 MST Course

Figure 1. MST Courses

The MST courses will operate on Government |BM-compatible personal computers located within
Aircraft Maintenance Units (AMUSs) at TAC bases. The Government personal computers will also
host TAC Interactive Courseware (ICW).

The MST supporting capabilities will include software that will operate on the Government
personal computers to enable students to select between MST and |CW options, software to
support MST training administration activities at the AMUS, capabilitiesto analyze MST training
data at a central facility, and MST courseware development and maintenance capabilities. The
concept of operation for the MST isdescribed in 6.1.

3.1.1 Application of BJS Technology



The instruction embodied in each MST course will be based on the BJS technologies. The BJS
technol ogies include two aspects. a) cognitive task analysis (CTA) techniques to capture expert
knowledge of aircraft systems, expert troubleshooting strategies, and typical novice
troubleshooting strategies, and, b) training development guidelines and instructional principles that
describe how the CTA results are used to develop an instructional design. The CTA procedures
and training development guidelines are described in A Procedural Guide to Cognitive Task
Analysis. The PARI Methodology and the BJS Intelligent Tutor Development Guide, respectively.

The instructional philosophy of the BJS program is to provide an apprenticeship training
environment in which students learn by doing, students are responsible for their own learning, and
external support is provided in the form of hints, reminders, and explanations. Fading of external
support occurs as the student's skill and autonomy build.

Each MST course will provide a coached practice environment wherein students practice
troubleshooting faults in simulated equipment in the context of authentic troubleshooting scenarios
and coaching is provided to the student either upon request or when determined to be necessary.
The instructional content of each MST course will be derived from a CTA in accordance with A
Procedural Guide to Cognitive Task Analysis: The PARI Methodology and the BJS Intelligent
Tutor Development Guide. Instructional content is defined as the instructional material contained
inan MST course that is specific to that course and includes:

a.  Aircraft and test equipment simulations and representations;

b.  Troubleshooting problemsto be simulated;

c. Troubleshooting actions that are applicable to the equipment;

d. Expert knowledge, including system knowledge (the functions of systems, subsystems, and
equipment components), procedural knowledge (how to troubleshoot equipment and
interpret results), and strategic knowledge (the effective application of troubleshooting

actions);

e. Student proficiency indicators to be tracked and the mapping of student actionsto the
proficiency indicators;

f.  Criteriafor selecting troubleshooting problems to be solved by the student; and,

g. The content of coaching to be provided to the student.
The instructional content of each MST course shall [1] target a student population of 5 and 7 level
technicians within each specialty with the objective of evolving the students' proficienciesto the
level of independent master technician. The characteristics of the student populations and
independent master technicians that are targeted by the instructional content shall [2] be those
which are identified as important to the job by the CTA.

3.1.2 Student Course Materials



Student course materials for each MST course shall include [1a] alaser disk containing video and
audio for that particular course, [1b] a high density 3.5 inch floppy disk for each student
containing that student's course-related data, and [1c] an MST User's Guide. The student course
materials and government-provided workstation areillustrated in figure 2. MST course materials
will be controlled at the AMUSs according to procedures established by the AMUSs, as described in
6.1.



Laser Disk

Student Floppy Disk

Government-Provided Contractor-Provided
Hardware Student Materials

Figure2. MST Student Materias




3.1.3 MST Software Architecture

A single, reusable software architecture shall [1] be developed and used in al MST courses.
Software functions that are common to the courses shall [2] be implemented in software that is
identical in all courses. Explicit provisions shall [3] be contained in the architecture to isolate the
course-unigue software from common software. At a minimum, the software which is common to
all courses shall [4] include the functional capabilities specified in The MST Software Engineering
Reference Guidel. These functional capabilities are identified in figure 3. A standard protocol
shall [5] be defined for the interfaces between software components. This protocol shall [6] be
used by both developed and commercial off-the-shelf (COTS) software. All interfaces between
software components (applications and COTS) shall [7] be isolated to a single software
component, referred to below as the "executive".

EXPERT EXPLANATION STUDENT
MODEiL GENERATOR MODEL
PRESENTATION | " EXECUTIVE '
CONTROLLER
A 4, [INSTRUCTIONAL
¢ ENVIRONMENT
MULTI-

MEDIA ¢ A t

INTERFACE
SIMULATOR || TRAINING CURRICULUM
ADMINIS- MANAGER
TRATION

Figure 3. MST Functional Components
3.1.4 Hardware Platform
Each M ST course shall [1] operate on standalone? IBM-compatible personal computers (referred

to as "workstations") configured as follows3, while meeting the requirements specified within this
document:

1The MST Software Engineering Reference Guide specifies functional capabilities that are to be implemented in
softwarethat isidentical in all MST courses. However, the software design is not bound by the organization of the
functional capabilities. The contractor isresponsible for the determining the software design.

2The workstations will not be networked. Therefore, all data required to provide continuity of training and still allow
students to use different workstations must be contained on the student floppy disk.

3As required in the Statement of Work, the contractor will analyze the adequacy of the specified hardware platform
and will identify any recommended changes or additions.



a. Intel Corporation 486, 33 megahertz (Mhz) central processing unit (CPU) with 16
megabytes (Mbytes) of random access memory (RAM);

b. 200 Mbytes of hard disk available for MST software, courseware, and recorded data;

c. Digital video display board with resolution capabilities of 640 by 480, 800 by 600, and
1024 by 768 pixels, and the capability to simultaneously display 256 colors; [Note: The
actual board or boards selected by the 4400 M TF will have to be specified here when
theinformation becomes available.]

d. (EISA or AT) bus, [Note: Thebuswill haveto be specified here when the
information becomes availabl€]

e. Two 3.5inch high density floppy disk drives;

f.  One 16 inch Super VGA multisynch color monitor with 1024 by 768 pixel resolution;
g. AnIBM PC AT compatible keyboard and mousg;

h. A laser disk player with RS-232 interface; and,

i. AnIBM PC AT compatible printer.

[Note: It may be necessary to add a removable mass storage device to thislist when
the hardwar e selection is made by the 4400 MTF. The contractor may also
recommend addition of an audio board depending on the need for audioin the
tutors]

At aminimum, all MST courses for any individual Air Force maintenance specialty shall [2] reside
concurrently on ahard disk specified in item b above; the design goal shall [3] be to concurrently
contain all MST courses for all specialties located at an AMU on a hard disk specified in item b.

[Note: Ideally, thehard disk would contain all M ST coursesand all ICW for all specialties
inan AMU. Mr. Embry at the 4400 MTF roughly estimatesthe size of the |ICW available
today at about 1.2 Mbytes/cour se and the future |CW at about 4 M bytes/course. If one
assumes about 30 old ICW cour ses and 30 new ones under development, thetotal sizefor the
ICW isabout 156 Mbytes. If onefurther assumesthat the |CW courses are split evenly
between F-15 and F-16 air craft, then there would be about 78 Mbytesfor ICW required at
an AMU. Additional storage space should be assumed for such thingsas utilities, student
data, etc. Therefore, arough estimate would be about 100 M bytesrequired for all of the
ICW for aparticular aircraft.

If one assumes a 300 M byte hard disk, thiswould leave about 200 M bytesfor the M ST
courses. TheMarch version of Sherlock |1 takesup about 7 Mbytes. Each additional
student requires an additional 20 Kbytes. Asarough guess, an M ST course may average



around 20 Mbytes. If so, all of the M ST coursesfor an aircraft at an AMU may fit with all of
the ICW on a 300 Mbyte hard disk.

However, in addition to memory required to stor e the cour ses themselves, the concept calls
for backing up student data on the hard disk (including the student model data, bookmark
data, etc.). According to section 2.1.3 of the M ST Requirements Analysis, atypical AMU
would contain two TAM S flightswith about 40 personnel each. Thedistribution would be
about 25% level 3, 50% level 5, and 25% level 7. The Avionics and Electrical/Environmental
flight would have about 40 per sonnel with a distribution of about 20% level 3, 60% level 5,
and 20% level 7. Therefore, therewould be about 92 personnel at an AMU at levels5and 7
(30 each for thetwo TAM Sflightsand 32 for the other). If they areall registered for M ST
cour ses, the student data could take up a lot of space.

Mr. Embry at the 4400 indicated that they are considering using a CD-ROM that will hold
about 640 Mbytes. The cour ses can be down-loaded from the CD-ROM to the hard disk.
Thiswould take care of the storage problems.

It isnot yet known if the specified stor age capacities are adequate. It isalso not known if the
amount of data needed for the student model and bookmarking can be stored on a 3.5 inch
high density floppy disk. There should bea SOW task for the contractor to study the

per formance and storage requirements, and other possible hardwar e requirements such as
the need for an audio board.]

3.2  Characteristics
3.2.1 Performance Characteristics
Performance characteristics are specified for the following capabilities:

a. Student training - al of the capabilities needed for a student to receive MST training,
including but not limited to starting-up a workstation, selecting a course, registering for a
course, receiving troubleshooting training, and completing a course;

b. On-site training administration - capabilities to support the management of MST training
at the AMUSs, including but not limited to loading new or updated M ST courses onto a
workstation, copying recorded data to removable media, generating hardcopy reports of
MST usage, and backup and restoral of recorded datain case of failure;

c. Training data analysis - the capabilities provided in a central facility to read and analyze
training data collected at multiple MST sites and generate summary usage reports; and,

d. Courseware development and maintenance - the capabilities to develop new MST
courseware, modify existing courseware, and maintain configuration control.

3.2.1.1 Student Training

Student training capabilities include:



a Start-up;

b. Logon;

c. New student registration;

d. Coached practice;

e. Courseexit;

f. Student interface; and,

g. Student training failure recovery.
A general overview of an MST course structure is presented in figure 4.
32111 Start-up

Start-up is defined as powering up the hardware, loading and initializing system software,
performing diagnostics and readiness checks, and bringing the workstation to an operational state.
If the workstation is turned off, the student will turn on the power button to start the workstation.
After the power isturned on, the workstation shall [1] be brought automatically to an operational
state wherein the workstation presents the student with the option of selecting either ICW or MST
training. If the workstation is turned on but not in use, the ICW/MST selection option shall [2] be
presented and available for selection by a student. The time to bring the workstation from the off
condition to the presentation of the ICW and MST options includes two components. a) the
hardware-dependent time required by the platform to power up and become operational (thistime
ends when the platform provides an operating system prompt that indicates that the platformis
ready), and b) the timeto load and initialize the ICW/M ST selection control software and present
the ICW and M ST options. The time from the operating system prompt until the presentation of
the ICW and M ST options shall [3] not exceed 5 seconds.

]
If the ICW option is selected, the workstation shall [4] be brought to a state where it is ready to

begin ICW training, as described in the TAF Maintenance Training ICW Style Guide. Although
the ICW is not part of the MST program, the capability to bring the workstation to the state where
itisready to begin ICW training shall [5] be provided under the MST program.

If the MST option is selected, the system shall [64] identify the MST courses that are available on
the workstation and shall [6b] prompt the student to select a course. The system shall [7a] prompt
the student to insert the student disk and laser disk for the selected course and shall [7b] prompt
the student to confirm that the disks have been inserted. The system shall [8] present an
introduction that identifies the course. The introduction may include motivational material, such
as abrief audio and video segment.

10
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Figure 4. MST Course Overview




The time from when the student confirms that the disks have been inserted until the presentation of
the introduction shall [9] not exceed 2 seconds. Thistime interval begins when the student enters
the confirmation (e.g., clicks on the appropriate box on adisplay). If theintroduction consists of a
still image, the time interval ends when the complete image is presented. If the introduction
consists of an audio and video segment, the time interval ends when the first image and/or sound
of the segment is presented.

3.21.1.2 L ogon

Each MST course shall [1] require students to logon every time they use the course. Logon shall
[2] consist of entering the student's last name and employee number. The course shall [3] provide
the option to the student to correct his/her last name and employee number in case they were
entered incorrectly. The course shall [4] determine if the student is already registered or if the
student is new to the course. If the student is new to the course, the course shall [5] perform the
registration and orientation procedures specified in 3.2.1.1.3. If the student is already registered
and has taken the pretest, the course shall [6] provide the option to return the student to the place
where he/she exited at the end of the previous training session, either at a bookmark location or the
start of a new troubleshooting problem. The course shall [7a] not present the overview
(3.2.1.1.3.1) or navigational instruction (3.2.1.1.3.2) to the students automatically on the second or
subsequent uses of the course; however, the course shall [7b] provide access to the overview and
navigational instruction as options to those students.

32113 New Student Registration and Orientation

The course shall [1] verify that a student isanew student. If the student is a new student, the
course shall [2a] register the student for the course, [2b] present an overview of the course, [2c]
provide instruction on how to navigate through the course, and [2d] conduct a pretest of the
student, as specified below.

3.21.131 Course Overview

Each course shall [1] provide an overview of the course. At aminimum, the overview shall [2]
describe the subject of the course and the organization of the course from the student's perspective.
Motivational information (e.g., describing how the course will benefit the student) may also be
provided.

3.21.1.3.2 Navigational Instruction

Each course shall [1] provide instruction on how to use and interact with the course. At a
minimum, the navigational instruction shall [2] include descriptions of display layouts, definitions
of icons and other display features, and demonstrations of the actions available to the student and
the results of those actions (e.g., troubleshooting actions, coaching requests, help requests,
bookmarking). Each course shall [3] provide a practice capability wherein the student practices
interacting with the features of the user interface.
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321133 Pretest

Each MST course shall [1] test new students to determine their entering proficiencies and
deficiencies. Each course shall [2a] pretest the student once and only once; i.e., students shall [2b]
not be allowed to retake the pretest. Once the pretest is begun, the course shall [3] not allow the
student to exit the course until the student has completed the pretest. Prior to beginning the
pretest, the course shall [4a] describe the organization of the pretest to the student (e.g., the
number of questions and exercises) and [4b] inform the student of the approximate time required
to complete the pretest. The course shall [5] provide the option to exit prior to beginning the
pretest and return at alater time.

At aminimum, the pretest shall [6] include one or more troubleshooting problems; knowledge-
based questions and other exercises, such as identifying components on block diagrams, may also
be used. The course shall [7] initialize the student model (3.2.1.1.4.4) based on the pretest results.
The pretest results shall [8] be recorded and stored with the student's data for as long as the student
isregistered for the course. The pretest shall provide an objective basis for [9a] comparing the
student's entering proficiency to his/her proficiency at any point during the student's training and
[9b] quantitatively measuring changes.

[Should the student be given feedback on hisher performance on the pretest? For example,
should the student betold which answers are wrong and what the correct answersare? For
pretest exercises, should the student be restricted from requesting coaching? Istherea
requirement to allow the student to print the pretest results? Perhapsthe SOW should
include a special study to deter mine the best approach to the pretest.]
32114 Coached Practice
Each M ST course shall [1] teach troubleshooting skills through coached practice. Coached
practice is defined as a training environment in which the student practices isolating and repairing
faults in simulated equipment subsystems in the context of authentic scenarios and coaching is
provided as requested by the student or when it is determined by the course that the student
requires assistance.
At aminimum, coached practice capabilities include:

a. Problem selection,

b. Scenario presentation;

c. Troubleshooting capabilities;

d. Student modeling;

e. Coaching; and,

f. Reflective followup.
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321141 Problem Selection

A troubleshooting problem is defined as a specific simulated fault in a flightline-replaceable
equipment component, with a specific set of associated symptoms, that is isolated and repaired by
a student through simulated troubleshooting actions. Each MST course shall [1] provide a set of
troubleshooting problems for coached practice. Each problem shall [2] correspond to asingle?
faulty flightline-replaceable equipment component®. The set of troubleshooting problems shall [3]
include subsystems and equipment components involved in the job that are identified by the CTA
as requiring cognitively complex skills to troubleshoot.

[A definition of " cognitively complex skill" isneeded from the lab sincetheterm isused to
determine what iswithin the scope of a course and what isnot.]

Each course shall [4] provide the following capabilities for selecting troubleshooting problems for
coached practice:

a. A problem is selected automatically by the course; and,

b. Upon achieving some predefined level of competence, the student specifies atype of
problem to practice and a problem that possesses those characteristics is automatically
selected by the course.

Each course shall [5] present any individual problem to a student at most once.

[What happens after a student has been through all of the problemsfor a subsystem? Do we
tell him/her that they ran out and that'sit? Should we give the student the option of having
the already completed problemsreinstated? For example, the student may approach the
same problem in a mor e efficient manner later in thetraining.]

[Note: The previousversion of the specification contained an estimated number of scenarios
and an average duration for the problemsto provide a basisfor the offerorsto scopethe
effort. It wasagreed at the last meeting that that would be deleted from the spec and the
SOW would include the scoping assumptions, like the number of problemsin each course
and the average duration of the problems.]

3211411 Automatic Problem Selection
Each course shall [1] automatically develop a curriculum for each student. Curriculum is defined

as the sequence of troubleshooting problems given to a student during the course of the student's
training. Each course shall [2] determine the curriculum dynamically by selecting problems that

4 Simulation of multiple faults is not required.

SAn individual flightline-replaceable component may experience different types of faults and exhibit different types of
faulty behavior. Furthermore, the same fault may have multiple sets of associated symptoms depending on how the
fault was detected (e.g., through symptoms detected during flight, or through built-in test). Therefore, there may be
multiple troubleshooting problems in the course corresponding to a fault in a component.
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