SIMULATION FIDELITY IN TRAINING SYSTEM DESIGN:
Bridging the Gap Between Reality and Training

Contents

Page
Prefac@..cceeesesncacnsns D v
FiQUIE@S.cesesscesccscsnssssssasscsncssscansssansssssssss Xvii
The AUthOrS.sesecscecscsssessncsansssssanssssasassasssss Xix

Part I: Simulation Fidelity: Definitions,

~Problems, and Historical PerspectiveS..ceecesccesscecs 1
Chapter 1: Definitions and Problems

in Training System DeSigN...cccecesssses 4

Rationale for use of training deviceS.....ececeees 16

Current training system design practiceS.......... 18

The need for training system design guidance...... 22
Chapter 2: A Conceptual History of Simulation

Fidelityeeeeesooeones cessssssscsssanssanes 23

Learning theory...ceeeececscosssosscsssccsscsssnnes 23

Transfer of training research...ceesccecccccccacen 26

Degree of simulationN...sssesessccccccccccccccancns 30

Human factors inputs to device design.....ciesccee 32

Psychological fidelity..eeeesecesnececcnccncccnces 36
Device effectiveness predictionN..cceccccccccsccess 38
The Army Research Institute's fidelity workshop... 40
Simulation fidelity.eeeesceesssscscsnnsssnsnscnnnns 44

Specifying fidelity in training systemsS.....cc..c.. 45



xil

Contents

Page

Chapter 3: Simulation Fidelity as an Organizing
Concept .—-II.I........I.....f.l."..”.ﬂ‘ 4.?

A working definition of fidelity.....c.vcceecannns 47
Departures from high fidelity...cceoveeevecncannnas 51
Fidelity and training effectiveness......ccceeveee 52
Fidelity and task analySiS..vesescsssssssassssnsas 55
Fidelity analySiS.ceeecesssessssessssssscsesscsasana 67

Chapter 4: A History of Device-based
Tralnlng Systems...‘..lI..l...lfl....-'.I.‘.‘..I.." 76

Early YEArS..cccseccssscscscsoscscsnsssssssonansnssss 76
Early 20th centuUry..ccceceeccsccresevcasnssscsnsncse 78
WOorld War Il...eeeessacvresccsssscscssascssnsnsnsnsnss 80
The 1950'S.cucecvecssssenscncssssssonsnsssssssnsas 83
The 1960's and 1970 'S.cceseccscssssssssssssnscnnns 99
The 19808's and beyond...ceeececcssssssnssssssssssns 96
SUMMAYY eeesossacessasesassssscssosssnsssssssnsscssce 102

Future training optionNS...cccecvescccssenscsnescsaes 103

Part II: Fidelity and Training
sy't.m R’eaearch-o-t...Il..l.t.!..b.tc....... 166

Chapter 5: Training Effectiveness Evaluation......... 112
Formative and summative evaluationS....sseessceesee 113
General training evaluation measurement issues.... 114
Types of training effectiveness assessment........ 130

Assessing cost effectivenesS.....eeeveesccaceesss. 139



Xiii

Contents

Page

Evaluating training effectivenesS....ceeeeeeeeeass 147
ConNClUSiONS.iesecssesssssssssanscssosnscscasnsssassss 157
Chapter 6: Aviation Training Research................ 160
Early aviation research....cecscsccscsssssennseses 160
Modern aviation training researCh...cececccessesesss 162
Summary of aviation training research........cce.. 171

Chapter 7: Operator and Maintenance Training
Researchonuuloooooacs--cnivvfllt-OOOOI‘OC 175

Operator training..s.cecescessesssscscsscssescnseas 175
Maintenance training......ecceseeccescccsssssnnaas 179
Research on other variableS....ceccceccsccccccoes .. 187
SUMMAYY e esassscsssssssessssassnasossscsncssnssnsssssss 189
Chapter 8: Training for Cognitive Skills......seec... 191
Training gamesS..cecececccens cesesssssssssssssssssss 191
Management training......... eevesesssssssssssssass 194
Logistics training andlresearch................... 203
Environmental simulation..eeeeeccecescecoocsnsenss 204
Health care training....eceeecsscccscacsscscansenss 205

Training for international relations......... ceses 206

Summar_‘{............. ----------- R R R I I I R ] -0 269



Xiv

Contents

Page

Part III: Recent Fidelity Research...c.cesccccccccccas 210
Chapter 9: Systematic Fidelity Research.............. 212
Orientation for fidelity research.....eesessesesa. 212
A Perceptual-MotOor TasSK...eesesessscsssscssscscans 222
An Electro-mechanical Troubleshooting Task........ 226
SUMMAYY +evsssssssssnsasansssancssssscsnsnssoscssscsssscse 232

Chapter 1@: Fidelity Research on Fault Diagnosis
and Other Maintenance TasKkS...seeessses 233

Development of computer simulations
for fault diagnosis.bildll-l.-t--l..--..‘-l..... 233

Training electronic switchboard maintenance....... 239
Diagnostic training for nuclear power tasks....... 244
Tutoring and context-specific simulation.se.ees... 241

Fidelity requirements in maintenance
training and aiding...........-..---..--co---a-- 242

Summary.................. ----- LI BRI R R B R B B B I A 246

Part IV: Current Trends and Future Directions
In Training System Desigh..e.ceeececcecs 249

Chapter 1ll: Current Trends in Training Systems:
Computer-based Instruction, Embedded
Training, and Artificial Intelligence.. 251

Computer-based instruction........... cecscasassses 252
Embedded training---o.....t.-l.Clo. IIIIIIIIII . & & 8 2?]-
Artificial intelligencCe..ecesececacsaaas -

CUMMAYY.euesosoenanene ceceesmasaresrerrresanen s seees 285



Xy

Contents

Page

Chapter 12: Systems Approach to Training Design...... 287

Instructional systems development.....eeeseeeessss 288
Modeling training systemS.....scceeeeseecesncnsacss 297
Systems approach to fidelity.....eecececescescnsas 306

Chapter 13: Current Simulation Fidelity Guidance
and Areas for Future Research.......... 315

The training system development cycle......eeeeeee 315
Training needs assessSmeNt.....ccevevscescscsseaness 316
Training program desSigN.ececesscesacecsacscasssasss 331
Implement program of instruction........cceseeee.. 343
Evaluate the program of instruction............... 345

References....l..l.......#ii...O.!‘.I.....".l.'I...-. 348




	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]


