
f

Contents

Preface ix
Student and Instructor Resources xiii
Acknowledgments xv
Credits xvii

1 Introduction to Motor Learning and Performance
How Skills Are Studied

Why Study Motor Skills? 2
The Science of Motor Learning and Performance 3
► Focus on Research 1.1 Paul M. Fitts 4
► Focus on Research 1.2 Franklin M. Henry 5
Defining Skills 5
Components of Skills 7
Classifying Skills 8
Measuring Skilled Performance 11
Understanding Performance and Learning 18
Summary 19
HKPropel Activities 19

PART I Principles of Skilled Performance 21

2 Processing Information and Making Decisions 23
The Mental Side of Human Performance

The Information-Processing Approach 24
Reaction Time and Decision-Making 28
► Focus on Application 2.1 Intent to Blow Whistle Rule in the NHL 29
► Focus on Research 2.1 Hick's Law 33
► Focus on Application 2.2 Population Stereotypes 37
► Focus on Research 2.2 Studying the Expert Advantage 39
► Focus on Application 2.3 Cost-Benefit of Anticipating in Sprint Starting 40
Errors in Decision-Making 41
Memory 44
Summary 47
HKPropel Activities 47



Attention and Performance 
Information-Processing Limitations

51

What Is Attention? 52
► Focus on Application 3.1 William James on Attention 53
Attentional Limitations in Stimulus Identification 54
► Focus on Research 3.1 A Stroop-Like Effect in Basketball 56
Attentional Limitations in Response Selection 60
Attentional Limitations in Movement Programming 62
► Focus on Research 3.2 Distracted-Driving Research 63
► Focus on Research 3.3 The Double-Stimulation Paradigm 64
Attentional Focus During Action 68
Decision-Making Under Stress 72
► Focus on Application 3.2 Driver Panic and Unintended Acceleration 74 
Summary 75
HKPropel Activities 75

Sensory Contributions to Skilled Performance 
Feedback Processing in Motor Control

Sources of Sensory Information 80
► Focus on Application 4.1 When Vision Distorts Performance 83
Processing Sensory Information 84
► Focus on Application 4.2 Force Escalation Between Siblings 87.
Vision and Motor Control 91
► Focus on Research 4.1 Blindsight Reveals Dorsal and Ventral Stream Processing 93
► Focus on Research 4.2 Gaze Control and the Quiet Eye 99 
Audition and Motor Control 100
Summary 103
HKPropel Activities 104

v



Contents

-

Motor Programs
Motor Control of Brief Actions

107

Motor Program Theory 108
Evidence for Motor Programs 110
► Focus on Research 5.1 The Henry-Rogers Experiment 113
► Focus on Application 5.1 Checked Swings in Baseball 117
► Focus on Research 5.2 Initiating a Motor Program 118
Motor Programs and the Conceptual Model 120
Problems in Motor Program Theory: Novelty and Storage 122
Generalized Motor Program Theory 123
► Focus on Research 5.3 Invariances and Parameters 126
► Focus on Application 5.2 Relative-Timing Biometrics 128
► Focus on Application 5.3 The Stereo System Analogy 132
Summary 134
HKPropel Activities 134

Principles of Speed, Accuracy, and Timing
Controlling Simple Movements

Fitts' Law 138
► Focus on Research 6.1 Fitts' Tasks 139
► Focus on Application 6.1 Trading Off Speed and Accuracy 141 1
► Focus on Application 6.2 Fitts' Law in Daily Activities 142
Schmidt's Law 144
Exceptions to Fitts' and Schmidt's Laws 147
Applying the Principles: Baseball Batting 150
Summary 152
HKPropel Activities 152

Performance of Complex Movements
Differing Approaches to Understanding Coordination

The Differential Approach 156
The Ecological Approach 160
► Focus on Application 7.1 The Relative-Age Effect 161
► Focus on Research 7.1 Head-Arm Coordination in Golf Putting 165
► Focus on Application 7.2 Usain Bolt Versus Tyson Gay 167
► Focus on Research 7.2 Relative Phase: An Index of Coordination 168
Summary 173
HKPropel Activities 174

137

155



Contents

PART II Principles of Skill Learning 177

Introduction to Motor Learning
Concepts and Methods in Research and Application

Motor Learning Defined 181
How Is Motor Learning Measured? 184
► Focus on Research 8.1 Learning Curves: Facts or Artifacts? 187
Distinguishing Learning From Performance 189
► Focus on Application 8.1 Self-Assessments of Learning 189
Transfer of Learning 194
Summary 197
HKPropel Activities 198

The Motor Learning Process
Practice, Retention, and Transfer

201

Two Principles of Practice 202
► Focus on Research 9.1 The 10,000-Hour Myth 203
► Focus on Application 9.1 Learning Versus Performance During Practice 205
Benefits of Practice 205
Retention of Skill 212
Transfer of Skill 214
► Focus on Application 9.2 From Esports to Real Sports 221 
Summary 222
HKPropel Activities 223

10 Organizing and Scheduling Practice 225 
How the Structure of Practice Influences Learning

Distribution of Practice 226
Variability in Practice 230
► Focus on Research 10.1 Especial Skills: An Exception to Variable Practice? 232
► Focus on Research 10.2 Impact of Shea and Morgan (1979) 234 
Motivation for Learning 239
Observational Learning and Mental Practice 242
► Focus on Application 10.1 Mental Practice in Stroke Rehabilitation 245
► Focus on Application 10.2 Practice Distribution Revisited 246
Summary 247
HKPropel Activities 248

vii



Contents

viii

11 Augmented Feedback
How Supplemental Feedback Influences Learning

Feedback Classifications 252
Functions of Augmented Feedback 256
► Focus on Research 11.1 Early Views on How Augmented Feedback Works 257
What Feedback to Give 259
How Much Feedback to Give 262
Feedback Timing 267
► Focus on Application 11.1 Physical Guidance in Stroke Rehabilitation 269
► Focus on Application 11.2 Physical Guidance in Learning to Swim 272
Summary 275
HKPropel Activities 276

Theoretical Perspectives on Motor Learning
Understanding How Learning Occurs

Stage Theories 280
Adams' Closed-Loop Theory 283
Schema Theory 285
Challenge Point Framework 287
Dynamic Pattern Theory 289
Constraints-Based Framework 291
OPTIMAL Theory 293
Summary 295
HKPropel Activities 296

Glossary 297
References 307
Index 323
About the Authors 331

251

279


