CAMBRIDGE

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter

More information

From Darwin to
behaviourism

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter

More information

( Y

From Darwin to behaviourism

Psychology and
the minds of animals

ROBERT BOAKES

Laboratory of Experimental Psychology,
University of Sussex

The right of the r_
University of Cambridge
to print and sell
all manner of baoks
was granted by
Henry VIIT in 1534.
The University has printed
and published continuously
since 1584,

CAMBRIDGE UNIVERSITY PRESS

Cambridge
London New York New Rochelle
Melbourne Sydney

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter

More information

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore, Sdo Paulo

Cambridge University Press
The Edinburgh Building, Cambridge CB2 8RU, UK

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org
Information on this title: www.cambridge.org/9780521235129

© Cambridge University Press 1984

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written

permission of Cambridge University Press.

First published 1984
Re-issued in this digitally printed version 2008

A catalogue record for this publication is available from the British Library
Library of Congress Catalogue Card Number: 83—10091

ISBN 978-0-521-23512-9 hardback
ISBN 978-0-521-28012-9 paperback

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

CAMBRIDGE

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter

More information

To Mary, Stephen, Christopher and Leila

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes
Frontmatter
More information

-

Contents

J

List of illustrations ix
Acknowledgements xii
Preface xiii

Mental evolution 1

Charles Darwin and The Descent of Man 2
The Spencer-Bain principle 8

Douglas Spalding’s experiments on in-
stincts 14

Thomas Huxley and animals as conscious
automata 16

Summary 21

Intelligence and instinct 23

The systematic classification of anecdotal
evidence by George Romanes 24

Romanes on mind, instinct and
intelligence 27

Lloyd Morgan and the cinnabar caterpillars 32
Morgan on comparative psychology and
theories of learning 37

Morgan’s canon, psychological complexity and
instinct 40°

Mathematics, heredity and Francis Galton 44
Morgan, Galton and British psychology 49
Summary 51

Experimental psychology and habits 53
German science and psychology 54
American university reform and Herbert
Spencer 59

William James 63

Edward Thorndike’s puzzle boxes and doctoral
thesis 68

The Law of Effect and S-R bonds 72

Oskar Pfungst and Clever Hans 78
Concluding discussion 81

Reflex action and the nervous system 84
Rene Descartes and the beast-machine 85
The Cartesian reflex 87

Julien Offray de la Mettrie’s man-machine 89
David Hartley’s ‘Observations’ 92

The spinal cord and nervous energy 94
Spontaneous  activity and the Berlin
physiologists 100

Ivan Sechenov and inhibition 103
Sechenov’s extension of physiology to mental
processes 106

Concluding discussion 108

Conditioned reflexes 110

_Pavlov’s early career 112

How Wolfsohn, Snarsky, Tolochinov, Paviov
and Babkin began to experiment upon
conditional reflexes 117
Valdimir Bechterev and
Psychology 123

Pavlov’s later work 128
Concluding discussion 133

Objective

Comparative psychology and the beginning
of behaviourism 136

Jacques Loeb, Herbert Jennings and lower
organisms 137

The laboratory rat and John Watson’s early
career 143

Robert Yerkes’ comparative psychology 148
American psychology at the beginning of the
century 158

John Watson’s behaviourist manifesto 165
Concluding discussion 173

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter
More information
Contents viii
7 Apes, problem-solving and purpose 176 8 Nature and nurture 204
Leonard Hobhouse and articulate ideas 179 William McDougall, Wilfrid Trotter and human
Wolfgang Koehler's tests of chimpanzee instincts 206
intelligence 184 The Psychological Darwinism of race and
Insight 190 instinct 211

Robert Yerkes’ study of apes 196
Concluding discussion 202

The final part of John Watson’s career 218
Rats, mazes and learning theory 228

The decline and resurgence of strict
behaviourism 236

Notes 242
References and author index 260
Subject index 270

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals

Robert Boakes
Frontmatter
More information

-

[llustrations

_/

Chapter 1
1.1 Jean Lamarck

Engraving by Amboise Tardieu after Boilly, 1821. By

courtesy of the Wellcome Trustees. 3
1.2 Charles Darwin c. 1858

By courtesy of the Royal College of Surgeons (Down

House). 4
1.3 Alfred Wallace

By courtesy of the National Portrait

London. 6
1.4 Alexander Bain

By courtesy of the Psychology Laboratory,

Cambridge. 9
1.5 Herbert Spencer, 1855
From Spencer (1904). 11
1.6 John Stuart Mill

By courtesy of the National Portrait

London. 15
1.7 Kate Amberley

By courtesy of the Bertrand Russell Archives,

McMaster University. 16
1.8 Thomas Huxley, 1857
From Huxley (1900). 18
1.9 Thomas Huxley lecturing
By courtesy of the Wellcome Trustees.

Chapter 2
2.1 Charles Darwin in old age

By courtesy of the Royal College of Surgeons (Down

House). 25
2.2 George Romanes
From Romanes (1895). 25
2.3 Romanes’ tree of mental evolution
From Romanes (1884). 29
2.4 Romanes’ tree of instincts
From Romanes (1884). 31
2.5 Conwy Lloyd Morgan
By courtesy of Mary Denniston. 34
2.6 Dog opening garden gate
From Morgan (1900). 36

2.7

2.8

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

4.1

Diagram of chick’s brain

From Morgan (1894). 38

Francis Galton

By courtesy of the Psychology Department, University
College, London. 47

Chapter 3

Evolutionary tree (Haeckel, 1874)

By courtesy of the Wellcome Trustees. 56
Evolutionary tree by Darwin

By courtesy of Cambridge University Library. 57
Wilhelm Wundt

By courtesy of the Psychology Department, University
College, London. 58

G. Stanley Hall

From Hall (1904). 61

Herbert Spencer, 1885

By courtesy of the National Portrait Gallery,
London. 63

William James ¢. 1885

From Perry (1935). 65

Edward Thorndike on entering Harvard University.
By courtesy of Mary Naylor. 69

Thorndike’s puzzle boxes

From the Yerkes Collection; by courtesy of Yale
University Library. 70

Learning curves

Redrawn from Thorndike (1911). 71

Edward Thorndike in 1910.

By courtesy of Mary Naylor. 75

Testing Clever Hans

From Krall (1912). 79

Training a horse to read

From Krall (1912). 81

Chapter 4

Rene Descartes

Portrait ascribed to Pierre Mignard; by courtesy of the
National Gallery. 85

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes
Frontmatter
More information

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

5.1

5.2

5.3

5.4

55

5.6

6.1

6.2

6.3

6.4

6.5

List of illustrations

Descartes’ kneeling man

From Descartes (1662). 88

Reflex action

From Descartes (1662). 88

Julien Offray de la Mettrie

Engraving by Beljambe after Notte (authenticity
questioned);, by courtesy of the Wellcome
Trustees. 90

David Hartley

From Hartley (1791); by courtesy of the Wellcome
Trustees. 93

An electrical demonstration

From Winckler (1748); by courtesy of the National
Library of Medicine, Bethesda, Maryland. 97
Electrical stimulation

From Aldini (1804); by courtesy of the Wellcome
Trustees. 98

Johannes Mueller

Lithograph by P. Rohrbach after S. Friedlaender; by
courtesy of the Wellcome Trustees. 99

Hermann von Helmholtz

From Koenigsberger (1906); by courtesy of the
Wellcome Trustees. 100

Ivan Sechenov

From Sechenov (1968). 105

Emil du Bois-Reymond

From Stirling (1902); by courtesy of the Wellcome
Trustees. 108

Chapter 5

Ivan Paviov in Botkin’s laboratory

From the Babkin Collection; by courtesy of the Osler
Library, McGill University. 114

Sara and Ivan Pavlov

From the Babkin Collection; by courtesy of the Osler
Library, McGill University. 115

Vertebrate digestive system

From Lewes (1855). 118

Pavlov with G. V. Anrep and B. Babkin

By courtesy of the Wellcome Trustees. 123
Vladimir Bechterev

From Bechterev (1932). 126

Pavlov lecturing

From the Babkin Collection; by courtesy of the Osler
Library, McGill University. 131

Chapter 6

Jacques Loeb

By courtesy of Philip Pauly. 139
Apparatus for studying rat behaviour
From Munn (1950). 145

Rat and puzzle box

From Watson (1903). 146

Lawrence Cole with raccoon

From the Yerkes Collection; by courtesy of Yale
University Library. 150

Robert Yerkes c¢. 1908

From the Yerkes Collection; by courtesy of Yale
University Library. 151

6.6 Yerkes’ discrimination box and the Yerkes-Dodson
Law
From Munn (1950). 152

6.7 Ground plan of Yerkes” multiple choice apparatus
From Yerkes & Coburn (1915). 156

6.8 Pig entering multiple choice apparatus
From Yerkes & Coburn (1915). 157

6.9 James Mark Baldwin
By courtesy of the Psychology Department, Indiana
University. 160

6.10 Group photograph at Clark University, 1909
By courtesy of the Clark University Archives, Worces-
ter, Mass. 166

6.11 Adolf Meyer, 1913
By courtesy of the Alan Mason Chesney Medical
Archives of the Johns Hopkins Medical Insti-
tutions. 168

6.12 John Watson, 1912
By courtesy of the Ferdinand Hamburger Jr Archives,
the Johns Hopkins University, Baltimore, Mary-
land. 170

Chapter 7
7.1 Leonard Hobhouse
By courtesy of the London School of Economics. 180
7.2 Wolfgang Koehler
By courtesy of the Archives of the History of American
Psychology, University of Akron, Ohio. 186
7.3 Box stacking problem
From Koehler (1925). 187
7.4 Grande and a four-storey construction
From Koehler (1925). 188
7.5 Double-stick problem
From Koehler (1925). 189
7.6 Varieties of detour problem 189
7.7 Perceptual re-organization 192
7.8 Pillar construction 193
7.9 Robert Yerkes with orang-utan
From the Yerkes Collection; by courtesy of Yale
University Library. 196
7.10 Orang-utan and box stacking problem
From the Yerkes Collection; by courtesy of Yale
University Library. 197
7.11 Estate worker with orang-utan
From the Yerkes Collection; by courtesy of Yale
University Library. 198
7.12 Robert Yerkes holding two chimpanzees, 1923
From Yerkes (1925). 200
7.13 Ladygin Kohts testing her chimpanzee
From Yerkes (1925). 202

Chapter 8

8.1 William McDougall as a student
By courtesy of the University Archives, Duke Uni-
versity, Durham, N.C. 207

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter
More information
List of illustrations xi
8.2 Wilfrid Trotter By courtesy of the Psychology Department, University
From Jones (1952). 209 College, London. 226
8.3 Primate heads (Haeckel, 1868) 8.8 Harvey Carr
By courtesy of the Wellcome Trustees. 213 By courtesy of the Archives of the History of American
8.4 Zing Yang Kuo Psychology, University of Akron, Ohio. 228
By courtesy of Gilbert Gottlieb. 217 8.9 Edward Tolman, ¢. 1911
8.5 Watson testing a baby By courtesy of Geoffrey Leytham. 231
By courtesy of the Ferdinand Hamburger Jr Archives, 8.10 Maze for testing spatial problem-solving
the Johns Hopkins University, Baltimore, Mary- From Tolman (1932). 233
land. 221. 8.11 Karl Lashley
8.6 Testing Little Albert By courtesy of Frank Beach. 234
By courtesy of Ben Harris (Harris, 1980). 223 8.12 Growth of research on rat behaviour
8.7 William McDougall, c. 1938 Data from Munn (1933). 235

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter

More information

-

N

Acknowledgements

J

The opportunity to follow up a latent interest in the
history of psychology first arose during a year spent at
the Department of Psychology of Princeton Univer-
sity. I am grateful to the members of this department,
particularly Leon Kamin and Sam Glucksberg, for
providing this opportunity and to Julian Jaynes who
game me the initial encouragement to make the
interest a serious one. This turned out to involve far
more work than I had anticipated and persisting with
it has needed the combination of specific criticisms
and general enthusiasm that has been offered over the
years by Vin LoLordo, Fergus Lowe and David
Murray; the advice on what a non-psychologist might
well find obscure or tedious given by John Mogg; the
invaluable assistance and professional reassurance
contributed by Philip Pauly from the early days of the
project; and the devastatingly accurate evaluation of
what was wrong with the early drafts of each chapter
ever cheerfully and promptly delivered by Mic Burton.
It is also a pleasure to acknowledge the useful,
lengthy and informative notes and evaluations of
individual chapters, provided by Fred Westbrook for
Chs. 1 & 2; by Bob Bolles for Ch. 3; by Bernard Singer
for Ch. 4; by Jeffrey Gray and Stephen Walker for Ch.
5; by Lexa Logue and Cedric Larson for Ch. 6; by the
late Hans-Lukas Teuber, Mary Henle and John Last for
Ch. 7; and by Bob Bolles, Steve Cross and Franz
Samelson for Ch. 8. One of the many things I learned
in preparing this book was how lengthy a job it can be
to obtain suitable illustrations. This task would have
been even more arduous without the help of a number
of people including Eliot Hearst, Dexter Gormley,
Bernard Singer, John Mollon, Marion Zunz and
William Schupbach. I also very much appreciated the
care and interest shown by Colin Atherton in the
photographic work he did for this book.

Finally, I would like to express my appreciation
for the help and support provided by various fellow
members of the Laboratory of Experimental Psycho-
logy at Sussex. I am very grateful to Valerie Leroy,
Stella Frost, Anne Doidge and Susanne Westgate for
typing various chapters. Writing a history of some
subject is, for me, of interest only if the subject is
fascinating in its own right. In this respect the book
reflects the inspiration of the many friends who have
worked in animal psychology at Sussex, including Seb
Halliday, who was to have been a co-author at one
early stage, Tony Dickinson, Geoff Hall, Euan Mac-
phail and Nick Mackintosh.

Some of the research for this book was supported
by a grant from the Royal Society. Permission was
kindly given by the Adolf Meyer Archive (The Alan
Mason Chesney Medical Archives of the Johns
Hopkins Medical Institutions) to quote excerpts from
the Watson/Meyer correspondence and to reproduce
Fig. 6.11; by Yale University Library to quote excerpts
from the Watson/Yerkes correspondence and repro-
duce Figs. 6.4, 6.5., 7.9, 7.10 and 7.11 from its Robert
M. Yerkes Papers; by the Wellcome Institute Library,
London to reproduce Figs. 1.9, 2.3, 2.4, 3.1, 4.4, 4.5,
4.8, 4.9 and 4.11; by the National Portrait Gallery,
London to reproduce Figs. 1.3, 1.6 and 3.5; by the
Osler Library, McGill University to reproduce Figs.
5.1, 5.2 and 5.6 from its Babkin Collection; by the
Syndics of Cambridge University Library to reproduce
Fig. 3.2; and by the other institutions indicated in the
List of Illustrations for single reproductions. This list
also gives the names of various individuals who very
generously lent and allowed me to reproduce items
from their own private collections; I am particularly
grateful for help in this respect to members of the
Morgan family, especially Mary Denniston.

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521280129
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-28012-9 - From Darwin to Behaviourism: Psychology and the Minds of Animals
Robert Boakes

Frontmatter

More information

(

\

Preface

/

My aim in this book has been to provide an account of
the study of animal behaviour and of various ideas
during the period from around 1870 to 1930 as to what
kind of minds animals possess. I have emphasized
those theories and discoveries which have most
influenced the development of human psychology.
‘Animal’ is not used in the technical sense, but,
following normal colloquial usage, refers to mammals
other than human beings, birds, reptiles and amphi-
bians. Except for a brief period at the beginning of this
century the study of invertebrate behaviour de-
veloped independently and effectively had no in-
fluence on psychological thinking.

The detailed account begins around 1870 because
this is when the behaviour of animals was first viewed
within the context of a well-developed and widely
accepted theory of evolution. From this point one can
trace a continuous tradition which was often main-
tained by personal contact between contributors from
different generations in a way that had not happened
previously. My original plan had been to cover a full
century. However the increasingly narrow concentra-
tion on conditioning that occurred after 1930 meant
that it would not be possible to discuss the work of the
next four decades without providing a full introduc-
tion to its theories and technical vocabulary. Up to this
point it is feasible to attempt, as I have tried
throughout the book, to describe what various animal
psychologists did, using everyday English in a way
that I hope will make the book comprehensible to a
reader for whom experimental psychology is com-
pletely unknown.

There was another reason why 1930 seemed a
good point at which to stop. A dramatic increase in
the scale of animal psychology occurred around this
time. It was therefore impossible to give subse-
quent developments the same comprehensive and

detailed treatment that I found necessary for earlier
studies.

My final comments concern the decisions that had
to be made as to whether to concentrate on the work
itself, on the people who had the ideas and put time
and energy into their research, or on the intellectual
and social context in which this took place. I found it
difficult to maintain any kind of general rule about
this. In asking myself such questions as ‘Where did
theory A come from?” ‘Why did X choose to concen-
trate on P and not Q?" ‘Why was idea, R, that had so
much promise, not followed up?’ and so on, I found
that sometimes the answer was to be found mainly in
the work itself, sometimes in what was happening in
that person’s life and sometimes in terms of very
general changes in intellectual climate or in the
institutions supporting such studies. Consequently
the book switches from one level to another in a way
that may seem unpredictable, but not, I hope,
confusing.

In the past, histories of psychology have concen-
trated on general theories and large scale bodies of
research, adding items of biographical information,
usually of a respectful kind, concerning a few major
figures. In general they have refrained from discus-
sing such mundane, yet often crucial, questions as, for
example, who paid for the animals, space, equipment
and labour. Clearly such accounts provide a mislead-
ing view of science, both by ignoring such pragmatic
factors and by undervaluing the contributions made
by the many productive researchers who failed to
acquire the status of a hero in psychology’s list of
honour. The past few years have seen the entrance of
professional historians of science into this area and
they have begun to unearth some fascinating archival
material which bears on the various practical and
political constraints that operated upon some of the
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Preface

studies described in this book. [ have been fortunate in
being able to benefit from this work. However, to
concentrate on such factors and give only a passing
glance to the content of the theories and research that
constitute a science is also a mistake. I hope that
something else which will emerge from the following
pages is that, when people have held strong beliefs
about the nature of animals’ minds and when these

Xiv

beliefs — or challenges by critics - have impelled them
to leave the domain of words and find out what an
animal does in some specific test, then very often the
result has been a surprising one: they have discovered
something that drastically changes their own beliefs
and on some occasions such a discovery has had a
profound effect on the way that a whole generation
has viewed the human mind.
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