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Now, Profe;isor James k ind ly  says that my observations "show 
how strong stimuli may produce more definitely localized re  ac- 
tions thau weaker ones. The baby grasped at  bright colors with 
the right hand almost exclusively." So far clear enough. But 
whenever the same stimulus, say a piece of common newspaper, 
was used in twoexperimenl-s, a t  tell and a t  fourteen inches distancc 
respectively, the same '(more definitely localized re-action" took 
place in the second case; but in this latter case the stim17lus which 
produced this "more definitely localized re-action" was fainter, be- 
ing farther away, and the other conditions being the same in the 
two experiments. The child always used the right hand for long 
distance^, even \\hen the objective amount of stimulus remained 

the same. The least inference, I think, is that the intensity of 

the sti~nulus is not, a t  any rate, the exclusive cause of the more 

definite re-action. Greater intensity might account for the use 

of the light hand in some cases, hut we certainly cannot hold a t  

the same time that lesser intensity accounts for it in others. 


The new element must represent the influence of former expe- 
rience. I sec no way to avoid this alternative. This is what I 
meant by memories," merely some kind of ci conscious modifi- 
cation ~vhich alters future re-actions. A purely physical n~odi- 
fication would not suffice, for it  would have its full force also 
in cases mllich involved no effort. Now, we [nay hold that 
such "memories " are elrcluvirely of afferent nerve processes, or 
that they involve also a conscio~~smodificat,ion due lo eflerent 
nerve procewes. If the former, we may attribute them to the 
greater "promptitude, security, and ease" of right-hand move-
ments, as Professor James suggests, or to former movenlents of 
the eyes, inrolved in the visual estimation of distancc. (which I 
am astonished he does not suggest) The first alternative, which 
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Right-handedness and Effort. 

PROFESSOR replies in Ilcience for Nov. 14 to my letter in JAMES 
the iqsue of Oct. 31. taking exception to n;y interpretation of nly 
baby's use of her light h-tncl or~ly for strong efforts. Without 
burnmarlzlng the points a t  issue, I may indicate where it seems to 
me his explanation lacks force. 

In the first place, I agree with him in all that he says about a 
" n a t u ~ a l  p~epotency in the (brain) paths to drscharze into the 
right arm." This is undoubtedly the explanation of riglzt-hand- 
edness, as my observations would indicate as far as they go. I 
also agree with him in casting out the view that brings in con-
sciouh distlnct memolies and choices. They are a later develop- 
ment. Tlie~e is nothing in mp letter to indicate such a vlew. On 
the contrary, I accept the ILsemi-reflex " theory of tbe possihihty 
of the use of either hand. But quite apart from these facts of the 
nertous bask, the question arises: What is the least difference in 
consciousness required to explain t b r  preferentia,l use of the right 
hand when effort 1s invoived ? 

Profe~s3rJarnes asks my ground for rejecting, is inadequate for the 
following rearons. If such memories of afferent procepses be of 
nlovements with effort, they are already right-handed. and the 
queetion is only thrown farther baclr; but, if they be of effortless 
movements, then their inotor influence mould be perfectly in-
different,, as T said in my former letter. My experiments show 
tliis. If there had been diffrre~ices i n  "promptitude," etc., tile 
child certainly ~ronlcl have shown preference for the right hand 
in effortless movements during the latter six months of the  first 
year. But, on the contrary, it x a s  only wl~en making violent 
effort that tl~ere mas any preference a t  all. Even after she 
developecl such preference in capes of effort, the use of lier hands 
when no elt'or'., was required cont;inued to be quite indiffeient. 
Does not this indicate that the traces left by former afferent 
processes of the same sense are not sufficient? 

Rioreo~-rr. in t1:e absence of all feeling of the efferent current, 
what could sensations of ,' promptitude," etc., be but the con-
sciousnrss of better adaptation and co-ordination of rno~,ements? 
But at  this stage of life all the child's movements are so ataxic, 
that tilere seems to be no practical difference ber~veen the tm-o 
hands in  regard to the lack of the tactile delicacy in .crhich path- 
ological cases show lnotor ataxy to consist. 

If Tve seek for the neecled " ineinory " anlong the sensation3 of 
eye-movement3 hi the case where the stimulus is wealrer (more 
distant), it is possible that we may find an afferent element which 
brings 11p the intensity of the hand-memories to the necessary 
pitrh 'I here may he a corlnection between the cenlrrs for feel- 
lngs of eye n~ovemeut a rd  fcr l ing~ of hand n~oven~rnt ,  so that 
th;.ir united " dl nanlogellic " influence is the same as the high 
inrenbity qf the color stirnn!us. But, mhile frcelj aclmitting such 
a poss; l l ~ p ,it only pubhes the quest~on farther back again; for 
how do we knov that these eye-men~ories do nol involle con- 
sciousness of thc effe~ent process which innervates the eye-centre ? 
And, besides this, there is another elenlent in the h?pothesls that 
afferent elements from other senses may tornish the "kinesthetic 
co-efficient " for a given voluntary movement; namely, that such 
actitities of the othel senses intoked took place along with mo.r e 
n~entsof the attention, which might, and probably do, cont~ibute 
an efferent element to consciousness. This possibility I have 
never seen any \\ here recognized. 

But in this case my expeliments show conclusivelythal eye mow- 
ment memolies did not re-enfoice the intensity of the arm-move- 
ment memories; for, when the d~stance was more lhan fourteen 


