Handbook
of Learning and

Cognitive Processes

Volume 1

Introduction to
Concepts and Issues

EDITED BY

W. K. ESTES

Rockefeller University

E LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1975 Hillsdale, New Jersey

DISTRIBUTED BY THE HALSTED PRESS DIVISION OF
JOHN WILEY & SONS

New York Toronto London Sydney



Contents

Foreword ix

1. THE STATE OF THE FIELD: GENERAL PROBLEMS
AND ISSUES OF THEORY AND METATHEORY,

W, K ESteS . .ottt e e e
I. A Provisional Definition 1
Il. Varieties of Research 2
lll. Metatheoretical Issues and Orientations 3
IV. Theoretical Approaches 13
V. Implementing a Multidisciplinary Strategy 20
References 22

2. COGNITIVE PSYCHOLOGY: AN INTRODUCTION,

Gordon H. Bower ...... .. ... . . .. .. e
l. Introduction 25
Il. Information-Processing Analysis 33
ill.  Overview of the Cognitive System 36
IV. Comments on Learning Paradigms 69
References 76



vi CONTENTS

3. COGNITIVE THEORY APPLIED TO INDIVIDUAL
DIFFERENCES, Ear/ Hunt and Marcy Lansman ..............
I. The Information-Processing Approach 86
Il. Conclusion 106
References 107

4. COMPARATIVE PSYCHOLOGY AND HUMAN COGNITION,
Douglas Medin and Michael Cole ...........................
. Some Comparative Research Strategies 112
. Developments in Theory Construction 114
Ill. Selective Learning 116
IV. Concept Learning and Memory 122
V. Control Processes in Memory 126
Vi. Massed and Distributed Practice 131
Vil. Free Recall among a Nonliterate People 135
VHI. General Discussion: The Theoretical and
Applied Benefits of Comparative Research 144
IX. Can We Apply Cognitive Research? 145
References 146

S. FROM CLASSICAL CONDITIONING TO DISCRIMINATION
LEARNING, N. J. Mackintosh
I. Introduction 151
ll. Classification of Procedures 152
Hl.  Conditioning-Extinction Theory 154
IV. Selective Association 164
V. Transfer Processes 173
VI. Conclusion 184
References 184

6. FROM DISCRIMINATION LEARNING TO COGNITIVE
DEVELOPMENT: A NEOBEHAVIORISTIC ODYSSEY,
Howard H. Kendler and Tracy S. Kendler ...................
. The Meaning of Neobehaviorism 192
Il. Discrimination Learning: The Past 199
lil. Discrimination Learning: The Present 220
IV. From Discrimination Learning to Cognitive
Development: The Future 226
V. Concluding Remarks 238
References 241



CONTENTS vii

7. LEARNING, MOTIVATION, AND COGNITION,
Robert C. BOles . .....cooe i 249
I. Introduction 249
Il. The Old Stimulus-Response Paradigm 250
lll. Challenges to the Stimulus—Response Paradigm 259
IV. The New Paradigm 269
References 278

Author Index 281
Subject index 289



Handbook
of Learning and
Cognittve Processes

Volumse 2
Conditioning
and Behavior Theory

EDITED BY

W. K. ESTES

Rockefeller University

E LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1975 Hillsdale, New Jersey

DISTRIBUTED BY THE HALSTED PRESS DIVISION OF
John Wiley & Sons

New York Toronto London Sydney



Contents

Foreword ix
Introduction to Volume 2, W. K. Estes ......................

1. Paviovian Excitatory and Inhibitory Conditioning,
Robert A. Rescorla .. ...... .. ... . . ... . . .. i
I.  Introduction 7
Il. Excitatory Conditioning 9
Hl. Inhibitory Conditioning 19
IV. Conclusion 31
References 33

2. Learning as Adaptation, J. E. R. Staddon . ...................

. Introduction 37

1l.  The Concept of Reinforcement 39

1Il.  Contingencies of Reinforcement 41

IV. The Effect of Reinforcement Contingencies 43

V. Applications to Reinforcement Schedule Effects 59
Vi. Conclusion 91

References 93

3. Adaptational Aspects of Conditioning, H. D. Kimmel and
R. A Burns .. ...
I. Inhibition of Delay 101
II.  Inhibition with Reinforcement 108
lll. Response Shaping 114
IV. Diminution of the Unconditioned Response 122



vi CONTENTS

V. Postacquisition Consequences 132
VI. Overview 137
References 138

4. Classical Conditioning: Some Methodological-Conceptual
Issues, /. Gormezano and E. James Kehoe
1. Introduction 143
Il.  The Classical-Conditioning Paradigm 147
1. Axiomic Use of Classical Conditioning 159
IV. Mechanisms of Conditioned Stimulus—Conditioned
Response Acquisition 166
V. Summary 172
References 174

5. The Classical-Instrumental Distinction: Refiexes, Voluntary

Behavior, and Categories of Associative Learning, Eliot
Hearst

I. Introduction 181
ll. Some Historical Perspectives 187
Hll. Classical versus Instrumental Conditioning 192
IV. Conclusions and Prospectus 216
References 221

6. Perspectives on the Behavioral Unit: Choice Behavior in
Animals, Charles P. Shimp
I.  Decision Making and Conservative Behaviorism 225
Il. Decision Making and Liberai Behaviorism 229
iti.  Choice Behavior: Data from Discrete-Trials
Paradigms 235
IV. Choice Behavior: Data from Free-Operant
Paradigms 244
V. Choice Behavior: Theories 256
VI. Conclusions 262
References 263

7. Stimulus Selection in Associative Learning, Jerry W. Rudy
and Allan R. Wagner
l. Introduction 269
. Nonselective Elementistic Theory 272
1. Selective Elementistic Theory 282
IV. Nonselective Configural Theory 288
V. Selective Configural Theory 294
Vi. Conclusion 296
References 299



CONTENTS vii

8. Stimulus Generalization, Eric G. Heinemann and Sheila
Chase
I. Some Basic Terms 306
Il. Theories of Generalization 309
{ii. Comments on Experimental Methods 320
IV. Results of Experiments 323
V. Concluding Remarks 346
References 346

Author Index 351
Subject Index 359



Handbook
of Learning and

Cognitive Processes

Volume 3

Approachcs to
Human Learning
and Motivation

EDITED BY

W. K. ESTES

Rockefeller University

E LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1976 Hillsdale, New Jersey

DISTRIBUTED BY THE HALSTED PRESS DIViSION OF

JOHN WILEY & SONS
New York Toronto London Sydney



Contents

Foreword ix

introduction to Volume 3, W K. Estes .................... 1
Methodology 2
Conceptions of Learning and Memory 4
Classical Concepts and Continuity 5
Cognition and Motivation 8
Applications of Learning Theory 8
References 9

1. Methodology of Human Learning, Leo Postman ......... 11
. The Distinction between Learning and
Memory 11
Il. Differentiation of Stages 14
Il.  Measurement of Retention 56
References 60

2. An Introduction to Research on Individual and
Developmentai Differences in Learning, William D.
Rohwer, Jr. ... e A

I. Performances Produced by Learning from
ltemized Material 72

li. Strategies for Research on Learner
Differences 74

ill. Selected Examples of Research on Learner
Differences 87

IV. Conclusions 99
References 100



vi CONTENTS

3. Cognitive Factors in Classical Conditioning,

Leonard E. Ross and Susan M. RoSS . ....................

I. introduction 103

II. Subject Involvement in Classical Conditioning:
Set and Awareness as Cognitive Factors 104

ll. Cognitive Processes in Classical
Conditioning 109

IV. Intellectual Differences and Classical
Conditioning 119
References 127

4. Theories of Discrimination Learning and Learning
Set, Douglas L. Medin
. Introduction 131
ll. An Information-Processing View of
Discrimination Learning 132
. Early Discrimination Theories and
Issues 134
IV. Related Developments in Discrimination
Learning Theory 142
V. Reemergence of Attention Theories 151
VL. Recent Trends in Discrimination Learning
Theory 157
VH. Summary 162
References 166

5. Probability Learning and Sequence Learning,
Jerome L. Myers

l. Introduction 171
Il. Probability Learning 172

Il Sequence Learning: Conditional Event
Schedules 185

IV. Sequence Learning: Deterministic
Schedules 193

V. Conclusions 201
References 201

6. Reinforcement and Human Memory, Thomas O. Nelson ..

I. Introduction 207
ll. Learning versus Performance 208

207



CONTENTS

lil.  Information versus Affect 214
IV. Delay of Reinforcement 224
V. Changing Contingencies of
Reinforcement 233
VI. Summary 243
References 245

Motivation and Reward in Human Learning: A Cognitive
Approach Joseph R. Nuttin.............................
Introduction 247
II Basic Concepts 248
ll.  Open Tasks and the Informative Function of
Outcomes and Events 252
IV. The Origin of Cognitive-Dynamic Structures:
Tasks, intentions, and Task Tension 255
V. The Role of Motivation in Attentional
Learning 258
VL. Retention of Significant Events and Affective
Learning 267
VIl. Contradictory Results 270
VIll. Performance and Recall: The Law of
Instrumentality 272
IX. Conclusion: Diversity and Continuity in the
Learning Process 277
References 277

Motivation from the Cognitive Perspective,
Bernard Weiner . ......... ... .. . . i
I. The Mind-Body Problem 284
Il. A Guiding Framework 285
lil. Cognitions and the Initiation of
Behavior 287
IV. Cognitions and Goal Attainment 291
V. Cognitive Inhibitors 297
Vi. The Information Value of Behavior 299
VHl. General Summary 301
VIll. Attribution Theory 302
References 307

vii



viii CONTENTS

9. Learning Theory and Behavior Therapy, Alexander M.
Buchwald ......... . . e 309

I, Introduction 309
l. Treatment Based on Operant
Conditioning 314
Ill. Theoretical Implications 331
References 346

Author Index 353
Subject Index 363



Handbook
of Learning and

Cognittve Processes

Volumse 4

Attention and Memory

EDITED BY

W. K. ESTES

Rockefeller University

E LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1976 Hillsdale, New Jersey

DISTRIBUTED BY THE HALSTED PRESS DIVISION OF
JOHN WILEY & SONS

New York Toronto London Sydney



Contents

Foreword ix
Introduction to Volume 4, W. K. Estes ................. 1
I. Trends in Research on Memory 1

Il. Organization of Volume 4 3

INl.  On the Varieties of Memory 3

IV. Concepts and Issues Relating to the
Information-Processing Approach 6

V. The Updating of “Trace” and
“Association” 9

VI. Developmental Aspects of Attention and

Short-Term Memory 11
References 14

1. Retrieval of Memories: A Psychobiological Approach,
Norman E. Spear ......... ... .. ... ... 17

Iv.
V.

Vi

Introduction 17

Memory and Memory Processing: Some
Background 20

Historical Steps in the Study of Memory
Retrieval 23

Orientation and Conceptual Framework 32
Experimental Analyis of Memory
Retrieval 39

Conventional Paradigmatic Methods in the
Study of Memory Retrieval with Animal
Subjects 63



vi CONTENTS

Vil. Basic Issues 69
VIll. Summary and Protuberant Issues 79
References 82

2. Methodology in the Study of Human Memory,
Bennet B. Murdock, Jr. .......... ... .. . . ... ..
. Introduction o1
. Historical Background 92
Hll. ltem Information 98
IV. Associative Information 107
V. Serial-Order Information 113
VI. Free Recail 120
Vil. Closing 127
References 128

3. The Concept of Primary Memory, Fergus J. M. Craik
and Betty Ann Levy ......... ... . ... .. . . ...
I. Introduction 133
1. Primary Memory: Historical Development of
the Concept 136
IH. PM as a Separate Store 142
IV. PM as a Transient Trace 157
V. PM as a Different Retrieval Cue 162
Vi. PM as a Process 163
VIl. Conclusions 168
References 171

4. Capacity Limitations in Information Processing,
Attention, and Memory, Richard M. Shittrin
1. Introduction 177
ll. Capacity Limitations 178
i, Active Memory: STS 213
IV. Concluding Remarks 229
References 229

5. Perceptual Learning and Attention, David LaBerge
l. Stages of Perceptual Learning 239
Il.  Coding Models of Perception, Memory, and
Attention 243
ill.  Perceptual Learning: Methodology and
Evidence 256
References 270

91



6. Auditory Information Processing,

Dominic W. Massaro .......................

l. Introduction 275
if. Feature Detection 278
HIl.  Primary Recognition 280
IV. Preperceptual and Synthesized Codes
V. Secondary Recognition 298

VI. Auditory and Abstract Memory 303

Vil. Generated Abstract Memory 313
Vill. Similarity to Other Models 315
IX. Concluding Remarks 316
References 316

CONTENTS vii

295

7. Memory Storage Dynamics, Wayne A. Wickelgren .. ... 321

. Consolidation 324
ll. Interference 330
lil. Decay 341
IV. Interaction of Acquisition and Storage
V. Retrieval Factors 350
References 355

8. Fact Retrieval Processes in Human Memory,

Keith T. Wescourt and Richard C. Atkinson . . ..

l.  Introduction 363
I. Human Memory as a Fact Retrieval
System 364
Ill. Mechanisms of Fact Retrieval 374
IV. Temporal Factors in Retrieval Control
V. Concluding Remarks 407
References 409

Author Index 415
Subject Index 425

347

392



Handbook
of Learning and

Cognittve Processes

Volume 5

Human Information Processing

EDITED BY
W. K. ESTES

Rockefeller University

E LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1978 Hillsdale, New Jersey

DISTRIBUTED BY THE HALSTED PRESS DIVISION OF
JOHN WILEY & SONS

New York Toronto London Sydney



Contents

Foreword

ix

1. The Information-Processing Approach to Cognition: A
Confluence of Metaphors and Methods, W. K. Estes .. .. ... 1

Behavioral versus Informational Modes of
Description 1

Sufficiency of Information-Processing Models 4
Principal Organizing Concepts 7

IV. Information Processing and Cognitive
Development 11
V. Information Processing in Human Behavior 13
References 16
2. Elementary Information Processes, W. G. Chase .......... 19

Introduction 19

Measuring the Speed of Thought Processes: A
Historical Perspective 19

Examples of Elementary Processes within
Cognitive Tasks 36

References 87



vi CONTENTS

3. Visual Processing and Short-Term Memory, M. T. Turvey .. 91

.
Iv.
V.
VI

Vil
VIl

Xl

XL

Xt

XIv.
XV.

Introduction 91

Visual Information Processing: A Preliminary
Portrayal 91

Visual Information Processing in Historical
Perspective 97

Visual Processing as a Version of Indirect
Realism 100

Rationalizing Iconic Storage 101

Isolating the Brief Icon 102

Nonvisible Visual Representation 108

The Notion of the Icon as a Precategorical
Memorandum 111

On the Malleability and Docility of the

lcon 114

Two-Field Theory: An Introduction 121
Masking Arises at More Than One Processing
Level 126

Integration and Interruption as image-Language
Concepts 128

Integration and Interruption as
Channel-Language Concepts 129

Three Interpretations of Nonmonotonicity 131
N-Field Theory? 135

References 137

4. Chronometric Analysis of Abstraction and Recognition,
Michael I. Posner and Miriam G. K. Rogers ................. 143

L.
I
.
v
V.

Introduction 143

Abstraction 148
Psychological Pathways 160
Recognition 177
Conclusions 183

References 184

5. Cognitive Processes that Resemble Perceptual Processes,

Roger N. Shepard and Peter Podgorny

Introduction 189
Basic Paradigms and Results 190

Discussion and Conclusions 224
References 229



CONTENTS Vi

6. Natures of Problem-Solving Abilities, James G. Greeno .... 239
I.  Typology of Problems 241
Il. Problems of Inducing Structure 242
fil. Problems of Transformation 245
IV.  Problems of Structure and Transformation 252
V. Problems of Arrangement 255
VI. Transformation of Arrangements 260
VII.  Inducing Structure in Arrangement
Probiems 262
VIIl. General Abilities and Basic Processes 265
References 267

7. Information-Processing Theory of Human Problem Solving,
Herbert A. SIimon ........ .. .. ... 271
I. A General Theory 272
il. Extensions of the Theory 279
. Methodological Questions 287
References 293

8. Application of Learning Models and Optimization Theory to
Problems of Instruction, Verne G. Chant and Richard C.
AWKINSON . .. 297
I. Philosophical Approach 297
Il. Previous Research 300
Ni. Areas of Further Research 315
References 317

Author Index 319
Subject Index 327



Handbook
of Learning and

Cognitive Processes

Volume 6

Linguistic Functions in
Cognitive Theory

EDITED BY
W. K. ESTES

Rockefeller University

E LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1978 Hilisdale, New Jersey

DISTRIBUTED BY THE HALSTED PRESS DIVISION OF
JOHN WILEY & SONS
New York Toronto London Sydney



Contents

Foreword vii

1. Theories of Semantic Memory, Edward E. Smith ...........
I. Introduction 1

t.  Distinctions Among Semantic-Memory Models 7

il.  Models of Semantic Representations and Retrieval
Processes 13

IV. Generality, Extendability, and Sufficiency of
Semantic-Memory Research 37
References 52

2, Comprehension and Memory of Text, Walter Kintsch . . .. . ..
I. Text Bases 58
Il. Inferences 67
. Schemata 77
References 84

3. Coding Processes in Memory, Neal F. Johnson ............
l.  Associationism 88
H. Organizational Processes in Memory 90
lli. A Coding View of Memory 85
IV. A Coding View of Perceptual Processing 114
V. Summary and Conclusions 126
References 127



Vi CONTENTS

4. The Word-Superiority Effect: Perceptual Learning
from Reading, Jonathan Baron |
I. History: The Effect That Would Not Go Away 132

iI. What Knowledge? 140

. Processing Stages in Word Recognition Tasks 148

IV. The Role of Voluntary Control, Set, and Automaticity
V. The Mechanisms Behind the Word-Superiority Effect
VI. The Word-Superiority Effect and Reading 158
VIl Implications for Pattern Recogpnition as a Learned Skill
References 164

5. Speech Perception, David B. Pisoni

I. Introduction 167

Il Linguistic Structure of Speech 168

il. Acoustic Structure of Speech Sounds 174

IV. Perception of Speech Sounds 186

V. Basic Issues in Speech Perception 208

VI. Levelsof Processing and Theories in Speech Perception

References 226

6. On the Organization and Core Concepts of

Learning Theory and Cognitive Psychology, W. K. Estes ..

I. Considerations of Content and Structure 235
ll. Core Concepts and Principles 244
References 284

Author Index 293
Subject Index 301

153

160

217

235



