Reply to Campbell

Where Were the Counting Cro‘Ws?

Richard Shedenbelm

In his recent article, “Ayn Rand and the Cognitive Revolution in
Psychology,” Robert Campbell assesses some of the significant tes
of Rand’s work to the research into the limited capacity of consciouns-
ness going on duting the 1950% and 1960°s (Campbell 1999, 109-13).
Specifically, Campbell discusses the experiment Rand cites at the
beginning of chapter seven of her Infroduction to Objectivist Epistemology:

The story of the following experiment was told in a univer-
sity classroom by a professor of psychology. I cannot vouch
for the vahidity of the specific numerical conclusions drawn
from 1t, since I could not check it first-hand. But I shall cite
it here, because it is the most illuminating way to illustrate a
certain fundamental aspect of consciousness—of any
consciousness, animal or human.

The experiment was conducted to ascertain the extent of the
ability of birds to deal with numbers. A hidden observer
watched the behavior of a flock of crows gathered 1n 2
clearing of the woods. When a man came into the clearing
and went on into the woods, the crows hid in the tree tops
and would not come out until he returned and left the way
he had come. When three men went into the woods and
only two returned, the crows would not come out: they
waited until the third one had left. But when five men went
into the woods and only four returned, the crows came out
of hiding. Apparently, their power of discrimination did not
extend beyond three units—and their perceptual-mathemati-
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cal ability consisted of a sequence such as: one-two—th:cee—;
many. (Rand 1990, 62) ’

Who is the source of this experiment?® When I ask others this
question, I usually get at least one of the following answers: 1) the
principle dramatized in the case of the crows, subitizing, is the same as
the famous Miller article “The Magical Numbet Seven, Plus or Minus
Two: Some Limits on Our Capacity for Processing Information,”
Miller 1956)—so maybe the crow example is cited there; 2) Otto
Koehler performed experiments on birds in the 1940%, so the
example probably comes from his work. Though the second answet
is more plausible than the first, they are both incotrect. The Miller
article discusses various lines of evidence indicating the limited
human capacity to assimilate information, but it does not mention
any experiments concerning animals® ability to subitize. Altl:ltough
Kochler experimented on crows, his work was confined to the ipdoor
laboratory and did not include observations made in the wild
(Koehler 1956).% °

We can find 2 more plausible source for the experiment|Rand
cites in Levi Conant’s The Namber Concept:

In connection with the assertion that the idea of number
seems to be understood by the higher orders of animals, the
following brief quotation from a paper by Sir John Lubbock
may not be out of place: “Leroy ... mentions a case i
which a man was anxious to shoot a crow. To deceive this
suspicious bird, the plan was hit upon of sending two men
to the watch house, one of whom passed on, while the othler
remained; but the crow counted and kept her distance. The
next day three went, and again she perceived that only two
retired. In fine, it was found necessary to send five or §ix
pnen to the watch house to put her out in her calculadon.
The crow, thinking that this number of men had passed by,
 lost no time in returning’ From this he inferred that crows
could count up to four.™ (Conant 1896, 3—4; 1956, 433)

Shedenbelm — Where Were The Counting Crows? 191

According to James Newman, “Conant was for many yeats
‘professor of mathematics at the Worcester Polytechnic Institute, and
from 19111913 its acting president. He was the authot of numerous
mathematics texts and active as an educationalist” (430). The Number
Concept—a book described by Wilder as “Conant’s classical work”
—seems to have been very influential this century in the study of the
anthropological development of mathematics (Wilder 1968, 33-34).°

So, who is the “Leroy” quoted by Sir Lubbock? Charles-Geotges
Leroy (1723-1789) succeeded his father as lieutenant of hunting fields
and in the administration of the forests and parks of Versailles and
Marly, a position that allowed him much occasion for observing
animal behavior. He wrote 2 series of published letters addressed to
an intimate lady, Madame d’Angivilier, that criticize the view of
anitnals being mere machines through empirical accounts both of
animal and human behavior. In this approach, he was extending the
theories of Condillac and La Mettrie (Warden 1927, 144; Peters 1965,
526; Gray 1968, 377). Due to the civil and religious intolerance of the
time, his letters had to be published anonymously or under the
pseudonym, The Naturalist of Nuremberg® One of the letters appeared -
anonymously as the entry “instinct” in Diderot’s Engyclopédie. In it, he
writes the following: '

Among the vatious ideas which necessity adds to the
experience of animals, that of number must not be over-
looked. They count, that is certain; and though, up to the
present time, their arithmetic appears weak, perhaps it may
be possible to strengthen it. In those countries in which
game is much presetved, crows are made war upon, because
they take away the eggs, and destroy the hopes of the laying
season. The nests of these destructive birds are carefully
noticed, and to destroy the voracious family at a blow, they
seek to kill the mother while sitting. Among the parent
birds, some ate very suspicious, and desert their nests as
soon as any one approaches them. To lull suspicion, a
carefully-covered watch-house is made at the foot of the tree
in which thete is 2 nest, and a man conceals himself in it to
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await the return of the parent bird; but he waits in vain if she
has ever before been shot at in the same manner. She knows
that fire will issue from the cave into which she saw a man
enter. While maternal love keeps her eye fixed upon her
nest, fear prevents her return till night hides her from the
spottsman’s sight. To deceive this suspicious bird, the plan
was hit upon of sending two men to the watch-house, one of
whom passed on, while the other remained; but the crow
counted, and kept her distance. The next day three went,
and again she perceived that only two retired. In fine, it was
found necessary to send five or six men to the watch-house
to put her out in her calculation. The crow, thinking that
this number of men had but passed by, lost no time in
returning. This phenomenon, always repeated when the
attempt is made, is to be recorded among the very common-
est instances of the sagacity of animals.” (Leroy 1870,
125-26)

This passage in the original French appears in volume eight
[1765] of Diderot 175165, 797. ‘The letter was republished in 1768
" in a collection of letters, Sur /s Animaux, with the designation “Letter
VIL™® The same letter was published posthumously in Leroy 1802,
with the passage appearing at 149-50.°

Leroy, the “spiritual founder of the comparative analysis of
behavior” according to Philip Gray (1968, 379), influenced much of
the development of compatative psychology in the nineteenth
century. The 1870 English translation of his Lertras was well known
to Lubbock and his Naz#re readets, for he does not cite which work
of Letoy’s he was quoting—as though it would have been obvious, "’
Romanes and Darwin (1884, 146—47; 361) both refer to Letoy’s book.
Moses Marx (1898) wrote an entire dissertation on Leroy’s Worik.
And finally, C. Lloyd Motgan (1906, 252-53) describes at length
Leroy’s crow story. -

If Leroy’s description is the actual source of Rand’s story, we may
contrast the two versions in the following manner. Contrary [to
Rand’s rendition, no “experiment” was performed by “hidden
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observers” upon “a flock of crows™ to “ascertain the extent of the
-ability of birds to deal with numbers.” Instead, Leroy compiled

" anecdotal accounts among everyday people who had the common

desire to eradicate their local egg-eating magpie population. In the
transition froni Leroy to Rand, it seems that the story was updated to
reflect a more “disinterested,” scientific age.
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Notes :

1. Campbell (1999, 112) notes that “Natbaniel Branden netted out to Rand
what one of his psychology professors had said about Miller's work; the crow study
was presumably one of the illustrations that the professor used” {emphasis mine).
Branden tells me (in personal communication, 3 October and 4 October 1999), that
he is faidy sure that he conveyed to Rand the crow study, but he cannot recall the
identity of the psychology professor. .

2. Furthesmore, “[djuring teaining and “spontaneous’ cxperiments . . . the
observer and the bird were always separated by a partition so that the experimentex
was never seen by it; while at work he was able to watch it through the viewfinder of
a cine-carnera fitted into the wall” (489).

3. It is at most oply half true that Koehler found that crows could be
trained to count to seven, as Tom Porter states in his recent work (1999, 242).
Kochler (1956, 495) found that jackdaws could subitize up to six and ravens up to
seven.

4. The quotation from Lubbock comes from Lubbock 1885, 45. He
reused the quotation in his later Lubbock 1897, 281-82. Clawson (1994, 39)
characterized Lubbock as “a nineteenth-century astronomer and mmathematician ™
This is 2 mistake: Lubbock’s faker, also named Sir john (William) Lubbock, was the
astronomer and mathematician. The later Lubbock—the author of the Natwre
article—was a banker, statesman, and naturalist. Cf. the entry under “Lubbock, Sir
John” in Chernow and Vallasi 1993, 1624; and Grant Duff 1924, 1-2.

5. Conant’s use of the crow story has been cited explicitly in Groza 1968,
4; Boyer 1968, 1; and Clawson 1994, 39. Uncited but unmistakable uses were made
in Dantzig [1930] 1954, 3-5; and Smeltzer 1958, 3-4.

6. The biographical information comes from the introduction to Leroy
1802, v—xiv.

7. In the Prench, the “crows™ are pies—magpies. A similar passage can be
found in 2 contemporary work of Leroy’s by Gueneaun de Montbeillard:
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Sportsman say, that if a Magpie sees 2 man enter 2 hut built at
the foot of the tree on which it breeds, it will not go into its nest
till it has perceived the man leave the hut; that if two enter, and
only one comes out, it will not be deceived by the stramger, bult
will stay til the second also comes out; that it will likewise
distinguish three out of four, and even four out of five, beyond
which it cannot discriminate. It would thence follow, that th(I:
Magpe has a distinct idea of the sedes of numbers, from one to
five;-and it must be confessed that the glance of 2 man’s eye is
not pethaps more accurate. (Buffon 1792, 3: 80) :

As Elizabeth Anderson notes in Leroy 1994, 249 n. 10, this story may: have been
copied from Leroy. However, observe that the number of units that the magpies
could discriminate is one greater in Buffon’s account.

8. Cf Leroy 1994, 13940, for the same passage pertaining to the
counting crows.

9. Cf. Marx 1898, 1421 for an historical overview of the letters.

10. This is all the more strking since there was another Chasles Le Roy
(1726-1779), who was a fairy well-known physicist (Gough 1973, 255-56).

References

Bover, Cad B. 1968. .4 History of Mathematizs. New York John Wiley & Sons, Inc.
Buffon, Geotges Louis Leclerc, comte de. 1792. The Natwral History of Birds. From
the French of the Connt de Buffon. 9 vols. London: A. Steahan | [translator
unidentified The passage on the counting magpies is written by Guenean
de Montbeillard, Buffon’s coauthor. Cf. Leroy 1994, 249 n. 10]
Campbell, Robert L. 1999. Ayn Rand and the cognitive revolution in psychology
The Journal of Ayn Rand Studies 1, no. 1 (Fall): 107-34.
Clawson, Calvin C. 1994. The Mathenatical Traveler: Eploring the Grand History of
Nunbers. New York: Plepum Press.
Chernow, Barbara A. and George A. Vallasi, eds. 1993. The Columbia Encyclopedia
5% el New York Columbia University Press.
Conant, Levi Leonard, 1896. The Number Concept: Its Origin and Developrment. New
York: Macmillan and Company.
. 1956, Counting. In Newman 1956, 1: 432—41. [This selection! is the first
chapter of Conant 1896.] A
Dantzig, Tobias. [1930] 1954. Naumber, the Language of Scence: A Critical Sarvey Written
for the Cultured Non-Mathematician, 4* ed., rev. and ang. New([York: The
Macmillap Company. [In the preface to the fourth edition, the author
notes, “[e]xcept for a few passages which were brought up to date, the
Euwolution of the Namber Concept, Part Ove of the present ¢ edition, is a verbatin
reproduction of the original text™" (vi)]
Diderot, M., ed. 1751-65. Engclapédie on Dicionraire Rammxe des .S'mm', des Aris et
des Miétiers, par Une Socité de Gens de Lettres. 17 vols. Paris: Bnasson [etc]-
Gillispie, Chatles Ccm]ston, editor-in-chief. 1973. Didionary of Scientific qugrqb@ 16

Shedenbelm — Where Were The Connting Crows? 195

vois. New York: Charles Scabner’s Sons.

Gough, J. B. 1973. Le Roy, Charles. In Gillispie 1973, 8 255-56.

Grant Duff, Addao. 1924. The Life-Work of Lord Avebury (Sir John Lubbock). London:
Watts and Company.

Gray, Philip Howard. 1968. The early animal behaviorists: Prolegomenon to
ethology. Isis59: 372-83.

Groza, Vivian Shaw. 1968. .4 Swrvey of Mathematics: Elementary Conopts and Their
Historical Development. New York: Holt, Rinehart and Winston.

Koehler, Otto. 1956. The ability of birds to “count” In Newman 1956, 1: 489-96.

Leroy, Chades-Georges. 1765. Instinct In Diderot 1751, 8: 795-99.

- 1802, Lettres Philosaphigues sur Flntelfgence et la Perfectibilié des Ammanx, avec
Oelgsies Lettres sur IHomeme, Padis: Valade.

. 1870. The Intelfgense and Perfactibikity of Animals From a Philosophic Point of View,

With a Few Letters on Mar. London: Chapman and Hall. {translator
unidentified. According to Gray 1968, 377 n. 23, the translator is Mrs.
Richard Congreve.].

. 1994, Lettres sur les Animascc. Edited by Elizabeth Anderson. Oxford: Voltaire
Foundation at the Taylor Institution.

Lubbock, Sir Johr. 1885. On the intelligence of the dog. Natwre 33 (12 November):
45-46.

- 1897, On the Senses, Instints, and Inteligence of Arimals, With Special Reference to
Insects. New Yotk D. Appleton and Company.

Marx, Moses. 1898. Charles Gevrges Leroy und Seine “Lettres Philosophiques,” ein Beitrag
der Gesehichte der Vergleichenden Psychologie des XVIIL. Jabriwunderts. Steassburg:
Josef Singer.

Miller, George A- 1956. The magical number seven, plus or minus two: Some Lmits
on our capacity for processing information.. Psyshological Review 63, no. 2
(Mazch): 81-97.

Morgan, C. Lloyd 1906. Az Introduction ts Comparative Psychology. London. The
Walter Scott Publishing Co., Ltd.

Newman, James R, ed. 1956. The World of Mathematics. 4 vols. New York Simon
and Schuster. ’ '

Peters, R. S, ed.  1965. Brest’s History of Psychelsgy. Ed. and abr. Cambridge,
Massachusetts: The M. I. T. Press.

Porter, Tom. 1999, Ayn Rmd s Theory of Knowledge: A Commentary. Los Angeles:
Tom Porter.

Rand, Ayn. 1990. Infrodudion to Objectivist Epistemolsgy. 2™ exp. ed. Edited by Harry
Binswanger and Leonard Peikoff. New York: Merdian.

Romanes, Georpe John and Charles Darwin, 1884. Mental Evolution in Animals, With
a Postbumons Essay on Instingt. New York: D. Appleton and Company.

Smeltzer, Donald. 1958. Mar and Nuwber. New York: Emerson Books, Inc.

Warden, Cad John. 1927. The historical development of comparative psychology.
The Psycholagical Review 34, no. T {(January): 57-85; no. 2 (March): 135-68.

Wilder, Raymond L. 1968. Enslution of Mathematical Concepts: An Elementary Sindy.
New York: Jobn Wiley & Sons, Inc.






