
GOATSCIO USNESS AND EVOLUTION. 

THE quotation by Professor Cattell in 
SCIENCE,July 26, of Professor Cope's table 
(from the Monist, July, 1895) shows that he 
was equally struck by i t  with myself. Prof. 
Cope gives in this table certain positions on 
points of development, in two contrasted 
columns, as he conceives them to be held by 
the two camps of naturalists divided in re- 
gard to inheritance i5to Preformists and the 
advocates of Epigenesis. The peculiarity 
of the Epigenesis column is that  it includes 
certain positions regarding consciousness, 
while the Preformist column has nothing 
to say about consciousness. Being struck 
with this I wrote to Professor Cope-the 
more because the position ascribed to con- 
sciousness seemed to be the same, in the 
main, as that which I myself have recently 
developed from a psychological point of 
view in my work on Mental Development 
(Macmillan & Co.). I learn from him that 
the table* is not new; but was published in 
the ' annual volume of the Brooklyn Ethical 
Society in 1891:' and the view which i t  em- 
bodies is given in the chapter on ' Conscious-
ness in Evolution;' in his Origin of the Fittest 
(Appletons, 1887). 

Apart from the question of novelty in 
Professor Cope's positions-and that Mr. 
Cattell and I should both have supposed 
them so can only show that we had before 
read hastily; I myself never looked into 
Professor Cope's book until now-I wish to 
point out that the placing of consciousness, 
as  a factor in the evolution process, exclus- 
ively in theEpigenesis column,appears quite 
unjustified. I t  is not a question, as  Mr. 
Cattell seems to intimate in his note referred 
to in SCIENCE, July 26, of a causal in-
terchange between body and mind. I do 
not suppose that any naturalist would hold 
to an  injection of energy in  zap f ~ r minto 

"This table is given ia the issue of SCIENCEfor 
July 26, p. 100. The three points from it  which are 
taken up now are cited below. 

the natural processes by consciousness ; 
though, of course, Professor Cope himself 
can say whether such a construction is true 
in his case. The psychologists are, as  Mr. 
Csttell remarks, about done with a view 
like that. The question a t  issue when we 
ask whether consciousness has had a part 
in the evolutionary process is, I think, as  
to whether we say that the presence of con- 
sciousness-say in the shape of sensations 
of pleasure and pain-with its nervous or 
organic correlative processes, has been an 
essential factor in evolution; and if so, fur- 
ther, whether its importance is because i t  
is through the consciousness aspect of i t  
that the organic aspect gets in its work. 
Or, to take a higher form of consciousness, 
does the memory of an object as  having 
given pleasure help an organism to get that 
object a second time? This may be true, 
although i t  is only the physical basis of 
memory in the brain that has a causal rela- 
tion to the other organic processes of the 
animal. 

Conceiving of the function of conscious-
ness,therefore, as in any case not a deus ex rna- 
china, the question Iwish to raise is whether 
it can have an essential place in the develop- 
ment process as the Preformists construe 
that process. Professor Cope believes not. 
His reasons are to appear fully in his pro- 
posed book. I believe that the place of 
consciousness may be the same-and may 
be the essential place that Mr. Cope gives 
i t  in his left-hand column and which I give 
i t  in my ,IIental Development-on the Pre- 
formist view. I have argued briefly for 
this indifference to the particular theory 
one holds of heredity, in my book (Chap. 
VII.) , reserving for a further occasion cer- 
tain arguments in detail based upon the 
theory of the individual's personal relation 
to his social environment. The main point 
ip~mlved, however, may be briefly indicated 
now, al tho~g;~:  ,for the details of the social 
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influences appealed to, I musf again xfer 



to my book (Chaps. on ' Suggestion ' and 
' Emotion ') . 

I have there traced out in some detail 
what other writers also have lately set in 
evidence, i. e., that in the child's personal 
development, his ontogenesis, his life his- 
tory, he makes a very faithful reproduction 
of his social conditions. H e  is, from child- 
hood up, excessively receptive to social sug- 
gestion; his entire learning is a process of 
conforming to social patterns. The essen- 
tial to this, in his heredity, is excessive in- 
stability, cerebral balance and equilibrium, 
a readiness to overflow into the new chan- 
nels which his social environment dictates. 
H e  has to learn everything for himself, and 
in order to do this he must begin in a state 
of great plasticity and mobility. Now, my 
point, but briefly, is that these social lessons 
which he learns for himself lake fhr  place 
largely of the heredity of particular pater- 
nal acquisitions. The father must have 
been plastic to learn, and this plasticity is, 
as far as evidence goes, the nervous condi-
tion of acute consciousness; the father then 
learned, through his consciousness, from 
his social environment. The child does the 
same. What  he inherits is nervous plas-
ticity and the consciousness. H e  learns 
particular acts for himself; and what he 
learns is, in its main line, what his father 
learned. So he is just as well off, the child 
of Preformism, as  if he had been the heir of 
the particular lessons of his father's past. 
I have called this process ' Social Heredity,' 
since the child redly inherits the details ; 
but he inherits them from society by this 
process of social growth, rather than hy di- 
rect natural inheritance. 

To show this in a sketchy way, I may 
take the last three points which Professor 
Cope makes under the Epigenesis column, 
the points which involve consciousness, 
and show how I think they may still $9 t;.;; 
to  the Preformist if he a:r?!l himself of the 
rmmrce ogered by Social Heredity.' 
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I do this rather for convenience than with 
any wish to controvert Professor Cope; and 
i t  may well be that his later statements 
may show that even this amount of refer- 
ence to him is not justified. 

1. ( 5  of Cope's table.) " Movements 
of the organism are caused or directed by 
sensation and other conscious states." 

The point at  issue here between the ad- 
vocate of Epigenesis and the Preformist 
would be whether it is necessary that the 
child should inherit any of the particular 
conscious states, or their special nervous 
dispositions, which the parent learned in his 
lifetime, in order to secure through them 
the performance of the same actions by the 
child. I should say, no ; and for the rea- 
son-additional to the usual arguments of 
the Preformists-that ' Social Heredity ' 
will secure the same result. All we have 
to have in the child is the high conscious- 
ness represented by the tendency to imitate 
the parent or to absorb social copies, and 
the general law now recognized by psychol- 
ogists under the name of Dyna,mogenesis- 
i. e., that the thought of a movement tends 
to discharge motor energy into the channels 
as near as may be to those necessary for 
that movement.* Given these two elements 
of endowment in the child, and he can learn 
anything that his father did, without inher- 
iting any particular acts learned by the 
parent. And we must in any case give the 
child this much ; for the principle of Dyna- 
mogenesis is a fundamental law in all or-
ganisms, and the tendency to take in exter- 
nal ' copies' by imitation, etc., is present in 
all social animals, as a matter of fact. 

The only hindrance that I see to the 
child's learning everything that his life in 
society requires would be just the thing 
that the advocates of Epigenesis argue for 
-the inher i t~are  of acquired characters. 
For such inheritance :vould tend so to bind 

' it Both of these requirements are worked out in de-
tail in my book. 



up the child's nervous substance in fixed 
forms that he would have less or possibly 
no unstable substame left to learn anything 
with. So, in fact, i t  is with the animals in 
which instinct is largely developed; they 
have no power to learn anything new, just 
because their nervous systems are not in 
the mobile condition represented by high 
consciousness. They have instinct and 
little else. Now, I think the Preformist can 
account for instinct also, but that is beside 
the point ; what I wish to say now is that, 
if Epigenesis were true, we should all be, 
to the extent to which both parents do the 
same acts (as, for example, speech) in the 
condition of the creatures who do only cer- 
tain things and do them by instinct. I 
should like to ask of the Neo-Lamarckian : 
What is i t  that is peculiar about the strain 
of heredity of certain creatures that they 
should be so remarkably endowed with in- 
stincts? Must he not say in some form 
that the nervous substance of these crea- 
tures has been ' se t  ' in the creatures' an- 
cestors ? But the question of instinct is 
touched upon under the next point. 

2. (6 of Cope's table.) "Habitual move- 
ments are derived from conscious ex-
perience." This may mean movements 
habitual to the individual or to the species 
in question. If i t  refers to the individual 
i t  may be true on either doctrine, provided 
we once get the child started on the move- 
ment-the point discussed under the pre- 
ceding head. If, on the other hand, hab- 
itual movements mean race movements, we 
raise the question of race habits, best typi- 
fied in instinct. I agree with Mr. Cope that 
most race habits are due to conscious func- 
tion in the first place; and making that 
our supposition, again we ask : Can one 
who believes i t  still be a Preformist? I 
should again say that he could. The prob- 
lem set to the Preformist would not in this 
ca,se differ from that which he has to solve 
in accounting for development generally : 

i t  would not be altered by the postulate 
that consciousness is present in the indi- 
vidual. H e  can say that consciousness is a 
variation, and what the individual does by 
i t  is 'preformed' in this variation. And 
then what later generations do through 
their consciousness is all preformed in the 
variations which they constitute on the 
earlier variations. I n  other words, I do 
not see that the case is made any harder 
for the Preformist by our postulate that 
consciousness with its nervous correlate is 
a real agent. And I think we may go 
further and say that  the case is easier for 
him when we take into account the phenom- 
ena of Social Heredity. I n  children, 
for example, there are variations in their 
mobility, plasticity, etc.; in short, in the 
ease of operation of Social Heredity as 
seen in the acquisition of particular func- 
tions. Children are notoriously different 
in their aptitudes for acquiring speech, for 
example; some learn faster, better,andmore. 
Let us say that this is t,rue in animal com- 
munities generally ; then these most plastic 
individuals will be preserved to do the ad- 
vantageous things for which their variations 
show them to be the most fit. And the 
next generation will show an emphasis of 
just this direction in its variations. So the 
fact of Social Heredity-the fact of acute 
use of consciousness in ontogeny-becomes 
an  element in phylogeny, also, even on the 
Preformist theory. 

Besides, when we remember that the 
permanence of a habit learned by one indi- 
vidual is largely conditioned by the learn-. 
ing of the same habits of others (notably 
of the opposite sex) in the same environ- 
ment, we see that an  enormous premium 
must have been put on variations of a social 
kind-those which brought different indi- 
viduals into some kind of joint action or 
coijperation. Wherever this appeared, not 
only would habits be maintained, but new 
variations, having all the force of double he- 
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reditary tendency, might also be expected. 
But consciousness is, of course, the prime 
variation through which coijperation is se- 
cured. All of which means, if I am right, 
that the rise of consciousness is of direct 
help to the Preformist in accounting for 
race habits-notably those known as gregar- 
ious, coiiperative, social. 

3.  ( 7  of Cope's table.) ('The rational 
mind is developed by experience, through 
memory and classification." This, too, I 
accept, provided the term ' classification ' 
has a meaning that psychologists agree to. 
So the question is again : Can the higher 
mental functions be evolved from the lower 
without calling in Epigenesis? I think so. 
Here i t  seems to me that the fact of Social 
Heredity is the main and controlling con- 
sideration. It is notorious how meagre the 
evidence is that a son inherits or has the 
peculiar mental traits of parents beyond 
those traits contained in the parents7 own 
heredity. Galton has shown how rare a 
thing i t  is for artistic, literary or other 
marked talent to descend to the second 
generation. Instead, we find such exhibi- 
tions showing themselves in many individ- 
uals a t  about the same time, in the same 
communities, and under the same social 
conditions, etc. Groups of artists, musi- 
cians, literary men, appear, as  i t  were, a 
social outburst. The presuppositions of 
genius-dark as  the subject is-seem to 
be great power of learning or absorbing, 
marked gifts or proclivities of a personal 
kind which are not directly inherited but 
fall under the head of sports or variations, 
and then a social environment of high level 
in the direction of these sports. The de- 
tails of the individual development, inside 
of the general proclivity which he has, are 
determined hy his social environment, not 
by his natural heredity. And I think the 
phylogenetic origin of the higher mental 
functions, thought, self-consciousness, etc., 
must have been similar. I have devoted 

space to a detailed account of the social 
factors involved in the evolution of these 
higher faculties in my book. 

I fail to see any greet amount of truth in 
the claims of Mr. Spencer that intellectual 
progress in the race requires the Epigenesis 
view. The level of culture in a community 
seems to be about as fixed a thing as moral 
qualities are capable of being ; much more 
so than the level of individual endowment. 
This latter seems to be capricious or vari- 
able, while the former moves by a regular 
movement and with a massive front. I t  
would seem, therefore, that intellectual and 
moral progress is gradual improvement, 
through improved relationships on the part 
of the individuals to one another ; a matter 
of social accommodation, rather than of 
natural inheritance alone, on the part of in- 
individuals. I t  is only a rare individual 
whose heredity enables him to break 
through the lines of social tissue and im- 
print his personality upon the social move- 
ment. And in that case the only explana- 
tion of him is that he is a variation, not 
that he inherited his intellectual or moral 
power. Furthermore, I think the actual 
growth of the individual in intellectual 
stature and moral attainment can be traced 
in the main to certain of the elements of 
his social nzilien, allowing always a balance 
of variation in the direction in which he 
finally excels. 

So strong does the case seem for the So- 
cial Heredity view in this matter of intel- 
lectual and moral progress that I may sug- 
gest an hypothesis which may not stand in 
court, but which I find interesting. Nay 
not the rise of the social life be justified 
from the point of view of a second utility in 
addition to that of its utility in the struggle 
for existence as  ordinarily understood, the 
second utility, i. e., of giving to each gen- 
eration the attainments of the past which 
natural inheritance is inadequate to trans- 
mit? Whether we admit Epigenesis or. 
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confine ourselves to Preformism, I suppose 
we have to accept Mr. Galton7s law of Re- 
gression and Weismann's principle of Pan- 
mixia in some shape. Now when social 
life begins we find the beginning of the 
artificial selection of the unfit ; and so these 
negative principles begin to work directly 
in the teeth of progress, as  many writers on 
social themes have recently made clear. 
This being the case, some other resource is 
necessary besides natural inheritance. On 
my hypothesis it is found in the common or 
social standards of attainment which the 
individual is fitted to grow up to and to 
which he is compelled to submit. This 
secures progress in two ways : First, by 
making the individual learn what the race 
has learned, thus preventing social retro- 
gression, in any case ; and second, by putting 
a direct premium on variations which are 
socially available. 

Under this general conception we may 
bring the biological phenomena of in-
fancy, with all their evolutionary signifi- 
cance: the great plasticity of the mammal 
infant as opposed to the highly developed 
instinctive equipment of other young; the 
maternal care, instruction and example 
during the period of helplessness, and the 
very gradual attainment of the activities of 
self-maintenance in conditions in which 
social activities are absolutely essential. 
All this stock of the development theory is 
available to confirm this view. 

And to finish where we began, all this is 
through that wonderful engine of develop- 
ment, consciousness. For consciousness is 
the avenue of all social influences. 

J. MARK BALDWIN. 
PRISCETON. 

THE SCIEA7CE OF EXA;MINII-G. 


MUCHsevere criticism is being directed 
against examinations, and much of it is 
timely and fully deserved. And yet when 
the criticisms are carefully considered they 

appear to be directed not so much against 
examinations as  a method in education as 
against certain forms of examination which 
are very prevalent and which certainly do 
not show anything more than evanescent 
memorization, adroitness or trickiness on 
the part of a student. No one will deny, 
however, that much of actual life is a kind 
of examination, and that we are being con- 
tinually pressed to solve problems of all 
kinds, apply knowledge, and in general to 
act, and that on the success of our efforts 
will depend the positions we will attain, or, 
a t  least, maintain. There seems to be no 
reason why examinations should not be 
made an extremely important part of edu- 
cation, instead of being! as I fear they often 
are, an uhmitigated nuisance to both stu- 
dent and teacher, a bone for the pedagogical 
critics continually to snarl over, and, when 
all is done, to be of no real use to either 
teacher or student, and to show nothing as 
to the real nature of the teaching done and 
the mental development of the student. 

For the teacher who teaches from love of 
teaching, and who knows that successful 
teaching calls for the application of psycho- 
logical principles far more than is generally 
supposed, there is a peculiar fascination in 
an examination paper. An examination 
may be made a test of the contents, capacity, 
quality and action of a mind under defined 
conditions; but the paper must be a good 
one ; I do not refer to the work of an inex- 
perienced hand. The idea seems to be pre- 
valent that anyone can write an examina-
tion paper. This is a great mistake. The 
elaboration of a paper that wiil really test 
not only the contents of the mind, but also 
its different functions as developed by a 
particular study under the guidance of a 
particular teacher, requires experience and 
ability. I t  is true that a man may be a 
good teacher and a poor examiner, but t h i ~  
usually arises from a lack of attention to 
the science and art  of examining. My ex-


