Preface vii

PART |

CHAPTER 1

CHAPTER 2

CHAPTER 3

CHAPTER 4

*

CONTENTS

Acknowledgments ix

|ntroduction to M otor Behavior 1
Evolution of a Field of Study.....cccooooiiiiiiiiii e, 3
understanding MOVEMENT........uiiiiiiiiiieeeieeee e 4
Origins Of the FI@I ... 5
SUMIMIAIY bbbttt et e e e e ee e e e e e e e e ees 18
Methodology for Studying Motor Performance........... .. 21
Classification of Motor SKillS.........ouuiiiiiiiiiiiii e, 21
Basic Considerations in MeasuremMent..........c..eeeeveeiiiiiiiieeeee e esiiiieee e e 24
Measuring Motor BERaVIOT.........cuoiiiiiiiiie e 26
Measuring and Evaluating Relationships.......cccooooeiiiiiii e, 48
SUMIMIATY ettt ettt e ettt e e e et e e e e e et e e e e e tee e e e e ett e e e e aanaeeeeeannaeeeennnn 54
Human Information ProCesSiNg.....ccccccoiieiiiiiiiiiiiieeeee e 57
The Information-Processing M odel.......coooiiioiiiiiiccii e 57
Three Stages of Information ProCesSing......ccccccvveiiiiiiiiiieeeeen e e 58
Y o R AT T o 1= 1 e N o 78
Signal-DeteCtion ThEOIY ... 85
= T 0 PSPPI 88
ST 101 1 1= U 2P 93
Attention and PerformanCe.....ccccccccciiiiiiiiiiiennees 97
TYPES Of ATLENTIO N ..uiiiiiiiii e e e e e e e e e e e e e 97
Theories of AtENTION ... 100
Competition fOr AtEENTION. ... ... 103
Attention DUNNG MOVEM ENT. ...t a e 116
FOCUS Of ATEENTION coeviiiiiiiiiiee s 124
AeNtion and A NXIE Y i 127

oYU 101 1 1= U PP 130



iv m Contents

PART Il M otor Control 133
CHAPTER 5 Sensory Contributions to Motor Control........cccceevvvevvvvvivveeeeeneee. 135
Closed-Loop Control SYStEMS.....uciiiii i e e e e e e e 135
RV =T [0 o PO UURPPPRPPIN 136
AU ITIO N ettt e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e e e s aenaas 153
P rOPIIOCEPIOIS ettt 153
Proprioception and Motor CONTrol........oociiiiiiii i 158
Feedforward Influences on Motor Control........ccccovviiiiiiiieiiniiiiieeeeee 170
UMM BT e e e e e e e e e e e e e et e et e e e et e e e e e e e e e e e aaeenaaaeaeanas 174
CHAPTER 6 Central Contributions to Motor Control........cccccvvvvviiviiviiiiinnnnnn. 177
OPEN-LO0OP PrOCESSES. .ot e e 177
Central Control MechaniSms........ccoooiiiiiiiic e 182
Central Control of Rapid MOVEMENTS....ccoooeiiviiiiiice e 188
Generalized MOtOr Program S ... 208
SUMIMIATY ettt e e e et ettt bbb e e e e e e e e e eeeebaa e e e e e e e eeeesnnbenna e as 221
CHAPTER 7 Principles of Speed and ACCUTIACY ...cccccuvuemimemimimineniieiiieninennnens 223
Fitts’ Law: The Logarithmic Speed-Accuracy Trade-Off............cccccuneee 224
The Linear Speed-Accuracy Trade-Off......ccccooviiiiiiiiiiiiiiiiiieiieeieeeeeeee, 231
The Temporal Speed-Accuracy Trade-Off........cccooiiiiiiiiii 234
Central Contributions to the Spatial Speed-Accuracy Trade-Off . . . 241
Correction Models of the Speed-Accuracy Trade-Off..........cccvvvveeeennns 257
S UL 01 01> P 260
CHAPTER 8 COOTAINATION .....uuiiiiiiiieiei ittt e e e e e e 263
DISCIEIE TaASKS .iiiiiieiiii ettt e s s 264
ContiNUOUS T aSKS i 277
SUMIMIATY ettt et e e et e e et e s e e e et e e e e ee b e e e eetan s e e e eettneaenesnaeanes 294
CHAPTER 9 Individual Differences and Capabilities.....ccccccccvvviviiiincinnnnnnn. 297
Experimental Versus Differential Approaches......cccccccovei, 297
A S e 301
BIE= 0] 01 41 = S TSP PPPRPT PO 310
[ = o o Ao o U 312
Individual-Difference VariableS ... 315
SUMIMABIY ettt oo e et e ettt e e e e e e e e e e ee bbb e e e e e e e eeeeenbneana e ns 324
PART HI M otor Learning 325
CHAPTER 10 Motor Learning Concepts and Research Methods............. 327
Motor Learning Defined ... 327

Measuring Motor LEarNiNg......coucuuviiiiiii e e e e e eeeee et e e e e e eeenees 329



Contents

Designing Experiments on LEarning......cccccveuirmiieieeiiiiiiiiieeee e 335
Alternative Methods for Measuring Learning.....cccceeveeeeeevvieeiiiicinneeeeenn, 338
Issues About the “Amount” of Learning........cccoeeeevieivciiennenniiinnivinnneene, 342
Understanding Learning and Performance Variables...............ccco.e. 345
SUMIMIBIY ettt e e e e et et ettt e e e e e e e e e e ee bbb e e e e aaaaeas 345
CHAPTER 11 Conditions Of PracCtiCe.....cccccceeeiiiiiiiiiiiee e 347
The Law Of PraCtiCe ...t 347
Motivation fOr LEaIrNiNg.......cccuuiiiiieeiiiiiieee e 351
Verbal INfOrMatioN ... ... e 353
Perceptual LEaATNING . .ccoccciciiiiiiiiiiiiiiiiiee st e e e e e e e e e e e e e e e e e e e e e aaaaaaaaeeas 355
Observational LearNinNg ... 356
Mental PracCtiCe........oouiii i 359
Distribution Of PraCtiCe .....ooviiiiiiiiiieeiiiee e 361
Variability Of PracCtiCe.....coiiiii i 367
ContexXtual INterfEIrENCE ...t 371
Part Versus Whole PractiCe......ccccooiiiiiiii e 382
LT[ o =1 o Y of = USSP 386
Principles of Practice SpecCifiCity.....cccccccvniiiii 388
SUMMIATY et bbb 390
CHAPTER 12 Augmented FeedbacCK......cccooiiiiiiiiiiii e 393
Classifications and DefinitioNS. ... 393
Research on Augmented FeedbacK.........ccccviiiiiiiiiiiieiieiiiieiieeeeeeeeeeeeee 395
Evaluating the Effects of Augmented FeedbacK.........cccccconiiiiiiiiinnnnnnns 398
Knowledge of PerformancCe. ..o 400
Knowledge of REeSUILS ..o 405
Theoretical Issues: How Does Augmented Feedback “Work”? . ... 424
SUMIMIATY cettttttee ettt et e et e e e e e e e e e e e e e e e e e e e e e e e s e e e e e s e e s s aa s e e 427
CHAPTER 13 The LearnNing PrOCESS. ...ttt 429
Characteristics of the Learning ProCess.........ccccvvivveeeiiiiiiiiieeeee e 429
Closed-Loop TheOIY e 438
SCNEMA TN RO TY it 441
Differing Theoretical Perspectives of Motor Learning.........ccccceveeeeeenneee. 446
YU 1 01 1= 72 456
CHAPTER 14 Retention and Transfer.......ccoooceiee e 461
Fundamental Distinctions and DefinitionS.........cccvvvvveeiiiiiiiiii e, 461
Measuring Retention and TranSfer.......cccoiiiiiiiiiiiii e 463
Retention and Motor MM OTY ...occciiiiiiiicii i e 467
RELENTION LOSS .ottt 471
Transfer Of LEarning ..oo.uueeeeie it 481
NS Y101 1= 2 488

Appendix 491 wm Glossary 493 m References 503 = AuthorIndex 565
Subject Index 573 = About the Authors 581



